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Executive summary. 

Following the release of the EIS document for the Western Sydney Orbital (WSO), Robyrine 
Mills was commissioned by the RTA to respond to indigenous heritage issues raised in~ 
submissions. 

Public authority and community submissions on indigenous heritage issues were received from: 

National Parks and Wifdlife Service 

Environment Australia 

Department of Land and Water Conservation 

Blacktown and District Environmental Group 

Department of Urban Affairs and Planning. 

Issues raised by the NPWS and the methodology used by the consultant to address NPWS 
requirements include: 	 0 

Ongoing consultation with NPWS representatives 
Broad based Aboriginal community consultation 

The review and upgrade of the EIS Heritage working Papers into one cohesive heritage 
document 

Updated details of sites identified in the EIS studies so that current details of site location, 
extent. condition etc can be considered in the assessment of site significance and 

statements of impact. 

A contextual framework for all statements of scientific significance 
Issues associated with Plumpton Ridge which have been assessed as having high/rare 

archaeological and cultural significance. 

This report sets out details of all WSO heritage works completed and currently in progress and 

presents management recommendations for all sites identified within the impact area of the WSO. 

The report also details all tasks to be completed post Representations Report. 

4 
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1. 	Introduction and Background 
The heritage assessment for the proposed WSO alignment was conducted in 1995/6. The route 
was assessed in two sections. 

The southern section of the proposed alignment from Prestons to Elizabeth Drive, Cecil Hills 
which is within the Gandangara LALC area, was assessed for the EIS by Helen Brayshaw of 
Brayshaw, Heritage Consultants and Jamie Thomas, Barry Gunther and John Griffiths of the 
Gandangara Local Aboriginal Land Council (LALC). 

The northern section from Elizabeth Drive to Old Windsor Road, which is in the Deerubbin 
LALC area, was surveyed for the EIS by Robynne Mills and Jim Kelton, Archaeological and 
Heritage Services. The Darug (now Deerubbin) LALC was represented in the field by Tony 
Condak and Luke Hickey. Consultation was also undertaken with the Darug Link (now the Darug 
Tribal Aboriginal Corporation) and a field inspection was undertaken with Mr Colin Gale. The 
Darug Custodial Aboriginal Corporation were not invited to participate in the survey, but were 
provided with details of the survey results. 

Neville Baker, Australian Museum Business Services (AMBS) undertook preliminary testing at 
Plumpton Ridge for Mills and Kelton, Archaeological and Heritage Services for the purpose of 
the EIS. The results of this testing program were presented in EIS Working Paper 7 

The working papers for the northern and southern sections of the alignment were presented to 
NPVNIS on belialf of the RTA by SKM (northern sector) and PPK (southern sector). The National 
Parks and Wildlife Service (NPWS) Sydney Zone archaeologist, Phil Hunt reviewed the working 
papers and provided comments to the consultant and the RTA. Responses to these comments 
were prepared by Mills and Brayshaw and incorporated into the final Working Paper 7 as 
presented in the EIS. 

When funds were made available for tile commencement of the WSO Project, the EIS containing 
the two separate heritage Working Papers was placed on public exhibition. This occurred from 
January 200 1. During this exhibition period, the Heritage Working Papers as presented in tile El S 
document were reviewed bv the NPWS, other statutory bodies and the public. 

At the close of the public viewing period, community and public authority responses to the EIS 
Indigenous Heritage Working  Papers had been received from: 

National Parks and XVildlife Service 
Environment Australia 
Department of Land and Water Conservation 
Blacktown and District Environmental Group 
Department of Urban Affairs and Planning) 

The RTA commissioned Robynne Mills to prepare responses to all indigenous heritage 
representations received. The responses to all groups are addressed in the body of the 
Representations Report in Chapter 3. Responses to issues of concern raised by NPWS are 
expanded upon in Sections 3 and 4 of this report. 
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2. 	Structure of the Heritage Assessment for the WSO Project. 

Some WSO heritage assessment tasks identified in this report have been completed, some are 

currently in progress and others including finallsation of Aboriginal Community statements. sub-

surface testing programs and geological investigations at Plumpton Ridge are vet to be 

undertaken. All tasks identified in this report will be completed prior to the su6ission of any 
Consent to Destroy Permit Applications. 

2.1 	Works completed for the Representations Report 

Works completed during the preparation of the Representations Report period include: 

Amalgamation of the results of the two 1995 heritage reports into one cohesive report 
Field reassessment of sites identified in 1995 survevs to identifv anv changes to the 
assessments (eg damage, failure to relocate items etc) 

Preparation of accurately surveyed maps presenting the location of all sites relative to the 
WSO alignment. 

Identification of the degree of potential impact to sites and PADs from the proposed 
WS0. 

Further consultation has been undertaken with all Aboriginal Groups identified by NPWS 
including Deerubbin LALC. Darug Tribal Aboriginal Corporation. Darug Custodian 
Aboriginal Corporation. Gandangara LALC and Tribal Elders. This consultation included 
a briefing session at the RTA Offices in Blacktown chaired by Suzanne Malligan, RTA 
Aboriginal Liaison Officer. At this briefing all groups were provided with maps of the 
sites and NAISO alignment for presentation to groups. 

Representatives of all Aboriginal groups were taken on an inspection of all recorded sites 

and PADs along the WSO corridor and asked to comment on management options for all 
sites and PAD areas within the impact area of the WSO. 

Review of statements of scientific significance and management options prepared in the 

EIS. 

Clarification of the high scientific and cultural significauce status assigned to Plumpton 
Ridge in the preliminary sub-surface testing program conducted for the EIS. 
Additionally. it has been identified that further investigations are required at Plumpton 

Ridge to deter-mine the locations and extent of intact silerete deposits within the ridgeline 

and to ensure thata representative sample of intact slicrete is retained outside the WSO 

impact area for future scientific investigation and cultural requirements. Dr Peter Mitchell 

has been engaged to conduct the geological assessment of silcrete deposits at Plumpton 	 40 
Ridge. 

2.2 	Works to be completed Post Representations Report 
WSO heritage issues and tasks N~hicli have been identified in this report and are currently in 
progress or remain to be completed are summarized below and fully documented in Sections 7 
and 8 of this report. 

0 	Sub-surface testine, of all PAD areas to determine whether or not they contain Cultural 
heritage material and if so. identification of appropriate manap-ement options Cor these 
sites. This testing program will be carried Out by the archaeologist and representatives of 
the Aboriginal Communit), . 

0 	Further review of scientific and cultural/social statements of significance for all sites 
presented in the EIS to include a contextual overview in those statements once sub-
surface testing is completed. 

E 
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Review of management options for all sites as presented in the EIS document, in light of 
sub-surface testing results and provision of Aboriginal Community consensus on 

management options (where possible). These options may include recommendation for 

avoidance by bridging sites, realignment of structures, monitoring, offset areas and/or 
applications for Consent to Destroy Permits with salvage if appropriate. 
Further research at Plumpton Ridge has been identified as necessary as the silcrete 

deposits have been identified as having high scientific and cultural significance (see 

section 5.5 of this report). These investigations will be designed to ensure that retention 
of a representative sample of the ridge is retained as a management option for future 

scientific/cultural investigations. 

3. 	Issues raised by the NPWS in response to Heritage Working Paper 7 
The NPWS response to the assessment of Aboriginal heritage is summarized below. 
The NPWS considers that the Aboriginal heritage assessment component of the EIS was not 
sufficient to adequately assess the impacts of the proposal. The NPWS stated in their submission. 

Thefollowing information is essential to the NPWSprocessing any Section 90 Consents to 

Destro.), Applications and undertaking its statutory role asjoint determining authorityfor the EIS. 

1. (h,erall assessment of the impact of the proposal on Aboriginal Heritage 

The A boriginal heritage impacts are currentl 

' 
v assessed separatelyfor the northern and southern 

portions oftheproposal. The AIPJVSconsiders thatsuch a disjoititedassessniciitpi-ovide.N the 

public, the proponent and the determining or approval bodies with limited information on the 

total impacts of the proposal. It is advised that the RT4 identify and consider the impact of the 

proposal in light of thefollowing: 

The n umber of sites to be impacted over the entire length of the proposal 

The proportion of sites in the region which will be impacted by the proposal and 

The significance of the sites remaining compared to the significance of the sites to be 

destrqyed 

A statement of significance must be suppliedfor each site that may be impacted by, the 

is proposul. The contents of these statements should be discussed with the NPWS. 

A detailed account of the extent of the impact that the proposal is expected to have on each site 

Consultation with all A boriginal groups that currently have an interest in the area, including 

the Deerubbin LALC, Gandangura LALC, Darug T~ihal Aboriginal Corporation and Darug 

Custodian A boriginal Corporaiion. 

The EIS should be able to demonstrale that the recommendations of all Aboriginal Groups 

huve been considered and incorporated into the proposal. 

NTIVS suggest that the RTA and its consultants should urgently meet with the NPIVS to discuss 

the Section 90 Consent to Destro 

' 
v Application process and receive a more detailed overview of 

thefurther information that is required 
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4. 	Actions taken to address NPWS Requirements 
Sinclair Knight Merz on behalf of the RTA has commissioned Robynne Mills, 
Archaeological and Heritage Services, to review and where necessary update the 1995 
WSO Heritage Working Papers for the northern and southern sections of the WSO. The 
results and management recommendations from these two reports have been 
amalgamated into one coherent assessment (Table 3, Maps I to 9, Appendix 5). 

Since the 1995 heritage studies were conducted, the RTA has appointed an Aboriginal 
Liaison Officer, Ms Suzanne Malligan, to assist in the consultation process between the 
RTA, heritage consultants and Aboriginal Communities. Ms Malligan has played a key 
role in the consultation process and will continue to be involved in the ongoing 
Aboriginal community,  consultation process. 

The consultant met with the WSO team at the RTA Blacktown Office in May 200 1. At 
this meeting comments received to the EIS Heritage Working Papers were given to the 
consultant for review and a strategy for dealing with these responses was discussed. 

	

4.1 	Meeting with NPWS 
The consultant and Ms Lisa Brown, RTA Environmental Officer for the WSO Project met with 
NPWS Archaeologist. Kathryn Przywolnik and Teresa Gay, Manager, Central Aboriginal 
Heritage Unit, at the NPWS Office in Hurstville on 27 1h  April, 200 1. Details of this meeting are 
presented as Appendix 2 of this report. As a result of this meeting, the consultant and NPWS 
agreed that the Consent to Destroy process would best be achieved if a methodology was adopted 
which addressed six main objectives. 

	

4.2 	Identified Project Aims and Objectives. 
I . 	Ongoing consultation with the NPWS Central Aboriginal Heritage Unit over the duration 

of the project, 
Broad Aboriginal Community consultation to ensure that all interested Aboriginal 
community members have an opportunity to participate in discussions about the WSO 
alignment and identify all sites in the impact areas which are of cultural heritage 

i 	ificance to the COMMUnit-v (NB not necessarily prehistoric sites but also sites of sign] 
cultural/social significance). 
The review,  of the two heritage working papers presented in the EIS and the presentation 
of one list of all heritage sites and PADs which Nxill be impacted by the proposed WSO. 
Details of all sites and PADs identified in the 1995 surveys to be updated so that current 
details of site location. extent, condition etc can be considered in the assessment of site 
significance and statements of impact. 
Statements of contextual significance will be required to accompany all applications for 
Consent to Destrov Permits, in the for-mat required by NPWS (ie a contextual framework 
which provides details of the proportion of sites in the region which v611 be impacted by 
the proposal and which identifies the significance of the sites remaining compared to the 
sign] icance of the sites to be destroNed). NPWS would assist by  providing database 
information and information on conservation areas. 
Particular issues related to the scientific and social significance of Plumpton Ridge to be 
i  'dent'F 1 ied and management options pursued to ensure that a representative sample of 
Plumpton Ridge  is retained for cultural land scientific protection. Resolution of 
acceptable arrangements ma\ be essential to the consideration by NPWS of RTA Consent 
to Destro\ Permit Applications. 



	

5. 	Methodology to achieve the objectives of the Project 
Set out below is a summary of aims and methods employed for the Reps Report to address the 

stated objectives of the project and recommendations for additional works required to be 

conducted in the next stage of the investigation to ensure that all stated objectives are met and all 

Permit Applications meet NPWS requirements. 

	

5.1 	Objective: Ongoing consultation with the NPWS 

5.1.1 Methodology: 

Meetings have been held with RTA's Aboriginal Liaison Officer, the consultant and/or the RTA 

WSO project team and NPWS to ensure that the methodology implemented by the consultant is 
in line with NPWS expectations. All Consent to Destroy Permit Applications presented to the 
Service by the RTA would conform to NPWS requirements and expecxtations. 

	

5.2 	Objective: Broad based Aboriginal Community consultation 

5.2.1 Methodology 

All groups identified by the NPNVS were contacted by phone, fax/ietter and informed that 
funding for the WSO supplementary archaeological investigations had commenced and 

that preliminary studies would be undertaken prior to works commencing 

(see Appendix 3) 
All groups were invited to attend a meeting at the RTA Office in Blacktown at which 
details of the proposed investigations were outlined. 

Groups notified were: Deerubbin LALC, Darug Tribal Aboriginal Corporation, Darug 
Custodian Aboriginal Corporation, Gandangara LALC and Tribal Elders 
A meeting with Aboriginal community groups was held on Monday 2 nd jUl y,2001 
Those who attended the meeting were: 

Steve Randall, Deerubbin LALC 
Colin Gale, Darug Tribal Aboriginal Corporation 

Edna Watson and John Galiard, Darug Custodian Aboriginal Corporation 

Gabrielle Fletcher, Gandangara LALC 
Kathryn Przyvvo1n1k, NPWS Central Aboriginal Heritage Unit 
Elise 'Stocker, NPWS Conservation and Planning Unit 
Lisa Brown, RTA Environmental Officer for the WSP Peoject 

Suzanne Malligan, RTA Aboriginal Liaison Officer 

Robyrine Mills, Heritage Consultant. 

At that meeting all participants were supplied with the following information (see Appendix 4) 

Written details of the history of the project, details of the original survey and the names 

of communit-v representatives ~~ ho had participated in the survey 
A work plan for the next stage ofthe investigations. 
A map of the locations of the sites identified in the previous survey and the names 
assigned to each site and PAD 
A UBD map of the alignment along with a request ~N as also provided to each group and a 
request made for the representatives to seek, comments from their community members 

about any areas along the route, which may be important to the local community. It was 

stressed that these areas need not be physical remains but could include dreaming sites, 

spiritual sites, walking tracks and sites of more recent cultural/social importance (such as 
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the Native Institute. houses of important community members or where important events 
had taken place, early leases, burials, missions). The purpose of providing this 
information was to ensure that places of importance to the local communivy are I 

identified, protected and considered in the management recommendations for the WSO 
project. 

A site visit to the WSO alignment was arranged for community representatives. the RTA 
Aboriginal Liaison Officer and the Consultant. 
Site visits were conducted 

Wednesday 18'h  July with the Darug Tribal Aboriginal Corporation and the Darug 
Custodian Aboriginal Corporation 
Thursday I 9,h jUIV with the Gandangara LALC, 
Friday 2 01h July with the Deerubbin LALC. 

There has been on-going discussions with the community groups to obtain correspondence 
relating to the 'Impact of the WSO proposal on cultural heritage sites. A detailed response has 
been received from the Darug Tribal Aboriginal Corporation and responses from other Aboriginal 
community groups are being sought. These responses will be considered in the preparation of 
preliminary research permits for sub-surface testing and Consent to Destroy Permit Applications. 

5.3 	Objective: Review of the two Heritage Working Papers and amalgamation of site 
and PAD details to a sequential list. Update of site and PAD details (Map 1, Table 1). 

5.3.1 Methodolog-y 
0 	The RTA has prepared aerial photographs on which the latest WSO alignment has been 

plotted. 
Consultants (Brayshaw and Mills) were engaged to accompany an RTA surveyor into the 
field to identifv the exact locations and extent of sites and PADs which were identified in the 
1995 assessments. The dimensions of all sites and PADs were plotted on the aerial 
photographs. 
The RTA commissioned Rob-vnne Mills to update the heritage information for the WSO 
Project. As part of this update, the consultant visited all sites and PADs along the full extent 
of the alignment and updated the information about these sites, including current condition, 
impacts since 1995 identification. extent of PADs and management recommendations. The 
updated information is contained in Table 3, Maps I to 9 and Appendix 5. 
Mills produced a sequential list of sites and PADs for the whole WSO alignment. Ail site and 
PAD names now have a common prefix of WSO. 

It is now possible to identify the exact location and extent of all sites and PADs along the full 
length of the WSO and relate the sites and PADs to an annotated list of sites which provides 
summary details of previous names of sites in Working Paper 7, LALC area, contents, 
description, degree of impact. assessed scientific significance, management recommendations and 
permit requirements. This information is contained in Table 3. 

0 
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5.4 	Objective: Preparation of statements of significance for all impacted sites in the 

format required by NPWS (ie a contextual framework). 

5.4.1 Methodology 

Sites for which the RTA will need to prepare applications for Consent to Destroy Perm its are 

identified on the aerial photographs and in Table 2 Appendix 5. The limited easement width in 
the northern section of alignment and the fact that houses have been built to the easement 

boundary means that there is little room for movement to avoid sites and therefore avoidance of 

all sites is not an available option in the north. In the southern section, there was a little more 

room available for site avoidance to be considered as an option. 

Statements of scientific significance have been prepared for all sites listed in the Heritage 

Working Papers presented in the EIS Document, however these significance statements are not 
currently presented in a contextual framework as requested by NPWS and can only be updated 
once the sub-surface testing is undertaken for the next stage of the investigations. The preparation 

41 	 of this contextual framework is yet to be undertaken but will be submitted to NPWS for any 
applications for Consent to Destroy. 

5.5 	Objective: The high scientific and cultural significance of Plumpton Ridge has been 
identified by the consultant and representatives of the Aboriginal Community. NPWS has 
stated that mitigation and management options should be presented for Plumpton Ridge 

and that options may include conservation areas. 

5.5.1 Methodology 

To date there has been no statement of cultural/social significance prepared by the Aboriginal 
community for Plumpton Ridge and its surrounding area. However, community representatives 

have indicated verbally that they have concerns about the overall impacts on the Ridge. Cultural 

assessments are being sought from the community and will be presented as part of the Plumpton 

Ridge assessment. Correspondence has been received from the Darug Tribal Aboriginal 

Corporation for this report and responses from the other community groups will be pursued for 

consideration in future statements about cultural heritage aspects of Plumpton Ridge. 

Evidence of quarrying of silcrete cobbles contained in the Plumpton Ridge gravels, and reduction 

sequences for its distribution across tile Cumberland Plain are topics of scientific research and 

debate. For some members of the scientific community including Dallas & Witter ( 1983), 
Hiscock and Mitchell ( 1993) and McDonald ( 1984) the whole ridge has been identified as a 
quarry source from which much of the high qualit~ slicrete found in sites across the Cumberland 
Plain has originated. For others, including Baker ( 1996), the claim that the entire Ridge is a site is 
not justified and it is only within tile red ridge gravels which occur in isolated areas of the ridge 

that there is potential for archaeological e~ idence to occur. The availability and maintenance of 

research data from the Ridge is essential to this academic debate and is important for current and 

future scientific research. The research potential ofthe remaining intact section of the ridge line is 
further increased by the fact that the section of the Ridge to the north of the WSO easement, 
identified bv NPWS as a heritage site ~~Ith restricted landuse constraints, has been heavily 
compromised by a breach of the National Parks and Wildlife Act for which the land owner was 
convicted of impact to a kno~~rn relic. 

The limited research which N~as undertaken as part of the 1995 heritage investigations is reported 
in full in the EIS document and is surnmarised beio~~. 
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Dr Peter Mitchell, a geomorphologist, visited Plumpton Ridge with the Consultant 

and Deerubbin LALC representatives and identified areas of the Ridge where slicrete 
cobbles were present within the ridge gravels. Mitchell explained that the silcrete 

cobbles are present on the Ridge and low spur crest as "lenses" rather than a "discrete 
layer". 

Neville Baker (AMBS) undertook limited sub-surface testing of two areas within the 

impact area of the WSO. One site (WSO-OS- 19 formerly PTI) was located to the 
east of Pace Farm, off the heavily impacted ridge crest and the second 

WSO-OS- 13 (PT 2) to the west of Symonds Road at the base of the ridge. Baker 
concluded that Transect WSO-OS- 13 "had no research potential as artefacts were 
extremely sparse, the ridge gravel layer thin and inconsistent and the areas apparently 

subject to greater recent disturbance closer to the road."(Baker 1996 p27). 

Baker makes the following comments on the excavation of WSO-OS- 19 (Transect 
PTI). "This transect crosses both shale soils and ridge gravel soils. Artefacts were 

found to occur only in association with the ridge gravels. No evidence is expected 

away from these silcrete lenses, although fragments of silcrete gravel may occur on 

the shale based soils due to colluvial movement. Baker extrapolates that evidence 

from PTI confirrns a likely locallsed archaeolo ical site size of 60m x 60m. Baker 9 
concludes that present evidence of reduction at Plumpton Ridge does not support 

large scale or systematic exploitation of the Ridge silcrete. More extensive flaking 

debris would be expected, including abundant rejected cobbles with flaking scars. 

This point requires testing through further excavation at WSO-OS- 19. 

Baker further concluded that the investigations suggest that reduction sites occur at 

various locations in association with Plumpton Ridge and that these sites should be 

separately identified and managed. Baker recommended that conservation of this 

highly -,lFrilficant site (WSO-OS- 19) was not a viable option due to continued 
disturbance. He concluded that a comprehensive salvage/excavation progialil Should 

be undertaken to mitigate the loss of this evidence. 

5.5.2 	Need for additional Investigations at Plumpton Ridge 
Further research at Plumpton Ridge has been identified as necessary as the silcrete deposits have I 
been identified as having hip-h scientific and cultural significance. These investigations would be 

undertaken on properties where access is available for research and would be designed to ensure 

that a representative sample of the ridge is retained for future scientific investigation. In order to 

ensure that a representative sample is retained, the following investigations will be conducted. 
An assessment of the location of all silerete outcrops in the broader 

Plumpton Ridge area by geomorphologist, Dr Peter Mitchell 
Identification of all areas where intact silcrete deposits remain 

Identification by RTA Surveyors of those areas which will be impacted 
by the WSO 
Identification of areas of intact silcrete deposit within the broader 

Plumpton Ridge area. which could be retained and protected for future 

scientific and cultural research. 

Revle~~ of potential conservation areas by representatives of the 
archaeological and Aboriginal communities to determine if the identified 
area Nfl] meet research and community needs. 

0 
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Archaeologically sensitive sections of the Ridge which are to be 

impacted by WSO construction, would be fully assessed by a sub-surface 
testing and salvage program approved by the NPWS. The information on 
the Ridge would be presented to NPWS as part of the contextual 
significance information for a Consent to Destroy Application once sub-

surface testing is complete. 

It should be pointed out that the sample tested by Baker during the EIS investigations was 
extremely small and possibly unrepresentative of the total Ridge area. The consultant 

recommends that a more extensive testing program be conducted across the whole WSO impact 

area at Plumpton Ridge prior to any lodgement of a Consent to Destroy Application. 

	

6. 	Post Representations Report Investigations. 
It is advised that the following outstanding investigations, to fulfill the NPWS objectives, will be 
undertaken after the Representations Report is submitted to DUAP for determination. The RTA's 
aim is to complete the following tasks prior to the determination of the Minister for Urban Affairs 
and Planning. . 

	

6.1 	Consultation 
Ongoing consultation will be conducted with: 

the NPWS and 
Aboriginal groups and LALCs as identified in section 4.2.1 of this report, for the 

purpose of the Preliminary Research Permits and Consent to Destroy Applications.. 

	

6.2 	Upgrading of the contextual component of the Scientific Statements of Significance 
for all sites and obtaining cultural/social statements for sites from Aboriginal Community 
groups and LALCs. 

In order to prepare the contextual component of scientific statements of significance an 

assessment of the proportion of sites in the region that will be impacted by the WSO proposal will 
be identified from: 

a search of the NPWS database for the Cumberland Plain Region. 
the mapping of relevant site locations to determine site distribution 

identification of the proportion of known sites in the region which will be impacted by 
the proposal. 

obtaining site details including size, artefact assemblage, iandform unit, context, 

integrity, Identified research potential, significance assessment. 

size, contenN, q,,wssed significance 

deter-mining where possible the degree of security these "other"sites have from future 
development (le a location of a conser-N ation or protected area, and any other mitigation 
options). The NPWS would assist in the provision of that information. The above 
inforination would be used to obtain contextual information on sites to be impacted by 
the WSO. 

Once the Aboriginal communit-~ groups and LALCs have had an opportunity to assess the sites 
and PAD areas affected by the WSO and discuss the cultural/social significance of those sites, the 
participating groups will be asked to provide the RTA "Ith comments on social/cultural 

significance and management recommendations for these sites. The fulfilment of this objective 
~~Ill be dependent on the ongoing consultation with all members of the various Aboriginal Groups 
through the RTA's Aboriginal Liaison Officer and the consultant. 

0 
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6.3 	Preparation of Preliminary Research Permit Applications by the consultant for all 
PAD testing programs. 

The RTA will commission a sub-surface testing program at each PAD site to determine if cultural 
heritage material is present. If cultural heritage material is present in any PADS, a full assessment 
of the scientific and cultural significance of these sites would be prepared and mitigation and 
management options presented for these sites (see Table 2, Appendix 5). Application for sub-
surface testing of all PADS will require: 

Application to NPWS for a Preliminary Research Permit (PRP) which sets out the 
methodology for the sub-surface testing program 

Consultation with the LALCs and identified groups 

Issue of a Permit by NPWS 
Discussions have been held by the consultant with NPWS Archaeologist, Kathryn Przywolnik to 
determine the fon-nat in which applications for Preliminary Research Permits will be structured. 
The following details will be provided by the consultant to NPWS for each PAD area: landform 
unit, presence or absence of associated artefacts, potential extent of PAD, potential sensitivity of 
the PAD based on the site prediction model and sampling strategy for sub-surface testing 
program. Sketches for all PADS indicating the exact location of the PAD and the area over which 
testing will be conducted will provided. The subsurface testing program will include auger 

sampling with the option for expanding the test area by hand excavation if cultural material is 
identified. NPWS have alerted the consultant to the need to ensure that there is no impact to 
threatened species from the sub-surface testing program. Research Permit applications will be 
submitted for all PADS by the end of August, 2001. NPWS advise that the issue of preliminary 
research permits may take a minimum of 8 weeks. 

	

6.4 	Preparation of Consent to Destroy Permit Applications for the RTA. 

Should all other options for mitigation and management options for sites be exhausted, the RTA 

is required to make application to the NPWS for a Consent to Destroy Permit for each site which 
will be impacted by the proposed WSO road construction works. Sites for which such 
applications are proposed are set out in Section 7 of this report. 

Should the RTA apply for a Consent to Destroy Permit for Plumpton Ridge (including sites 
WSO-OS- 13 (PT2), WSO-OS- 19 (PTI). all mitigation and management recommendations Set Out 
in Section 5.5 of this report should have been completed and the results presented with tile Permit 
Application. 

In order for these Permit applications to be considered by the NPWS. the following 
documentation would be provided to NPWS 

A statement of scientific significance in the format required by the Service (ie a 
contextual framework) ~~ ill be prepared for each Consent tot Destroy Application. 
A statement of cultural/social slainificance from the Aboriginal Community 
Completion and lodgment of the Consent to Destroy Application form. 

0 
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7. Recommendations. 
Recommendations for individual sites are set out below. 
Abbreviations used in site notation: 
WSO: Western Sydney Orbital 

OS: Open stone camp site with stone artefacts present 
ST: Scarred tree 
IF: Isolated artefact 

PAD: Area of Potential Archaeological Deposit. 
R: Cecil Hills Realignment Route 

Table 3: Management Recommendations 
The significance statements used in this table are based on those developed for the EIS. A 
full statement of significance will be prepared for each site and presented in the for-mat 

required by NPWS as discussed in Section 5.4 of this report. 

Item Number Previous Level of Extent Recommendation for Permits 
(Previous site Site Name Significance of action 
name) Im act 

Erect WSO-PAD I P-PAD I To be Di Community Consultation NPWS Research Permit 
determined Sub-surface testing 

WSO_0S_I MC-1 I Low Direct Community Consultation. NPWS Consent to Destroy 
Preparation of contextual Application 

framework for Significance 

Statement 
WSO-OS-2 P-CP- 15 Low Direct Community Consultation. NPWS Consent to Destroy 

Preparation of UU11tcXtual Application 

framework for Significance 

Statement 

WSO-OS-3 P-CP- 16 Low Direct Community Consultation. NPWS Consent to Destroy 
Preparation of contextual Application 

framework for Significance 

Statement 

WSO-PAD 2 P-PAD 2 To be Direct Communit) Consultation NPWS Preliminary Research 
determined Sub-surface testine Permit 

WSO-OS-4 P-CP-5 Low Direct Community Consultation. NPWS Research Permit 
Preparation of contextual 

framew ork for Significance 

Statement 
WSO-OS-5 11-CP-6 Lo~~ Possible CommunitN Consultation. NPWS Consent to Destroy 

indirect Preparation of contextual Application 
frame,~% ork for Significance 

Statement 
WSO-PAD 3 R: To be Direct CommunitNr Consultation. NPWS Consent to Destroy 

PAD I determined Preparation ofcontextual Application 
framework for Significance 

Statement 
"'So-PAD 4 R: To be Direct CommunitNr Consultation NPWS Research Permit 

PAD 2 determined Sub-surface testing 
WSO-PAD 5 Braysha%% To be Direct Nil NPWS Research Permit 

PAD 3 determined 

WSO-OS-6 P-CP- 1 4 Lm~ Direct Community Consultation. NPWS Consent to Destro~r 
Preparation ofcontextual Application 
framework for Significance 

Statement 
"ISO-OS-11 SO-OS-1 To be Direct Communit\ Consultation Avoidance by Bridging. 

determined Sub-surface testing and NPWS Research Permit 
salvage 

WSO-PAD 7 SO-PAD I To be Direct Communitv Consultation NPWS Research Permit 
determined Subsurface testing 
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WSO-ST-I SO-ST-I Direct Additional investigation b~ To be determined 

tree sureeon to determine the 

nature of the scar 
WSO_OS_8 SO-OS-2 Low Direct Community Consultation. NPWS Research Permit 

Preparation of contextual 

framework for Significance 

Statement 
WSO-OS-9 SO-OS-3 LoN~ Direct Community Consultation. NPWS Consent to DestroN 

Preparation of contextual Application 

frame~kork for Significance 

Statement. Collection of 

artefacts 
WSO-PAD 8 PAD ass. To be Direct Community Consultation NPWS Research Permit 

with OS-3 determined Subsurface testing 

WSO-ST-2 SO-ST-2 Direct Additional investigation by To be determined 
tree surgeon to determine the 

nature of the scar 
'Also-OS- 10 SO-OS-4 Direct Community Consultation. NPWS Consent to Destroy 

Preparation of contextual Application 
framework for Significance 

Statement 
wSO_OS_ I I SO-OS-5 Direct Communitv Consultation. NPWS Consent to Destrov 

Preparation of contextual Application 
frameNvork for Si2nificance 

Statement, Collection of 

artefacts 
"'SO-PAD 9 OS-PAD 4 To be Direct CommunitN Consultation NPWS Research Permit 

Associated deter-mined Subsurface testing 
with OS-5 

WSO-ST-3 SO-ST-3 Direct Additional investigation by To be determined 
tree surgeon to determine the 

nature of the scar 
WSO-PAD 10 OS-PAD 3 Potentialk Direct Communitv Consultation NPWS Research Permit 

high Subsurface testing 
WSO-OS- 12 SO-OS-7 Direct Communitv Consultation No NPWS Consent to DestroN 

further work, Application 
WSO-ST-4 SO-ST-4 Direct Additional investigation b~, To be determined 

tree surgeon to determine the 

nature of' the scar 
WSO-PAD I I Plumpton Extrcmcl% Direct Community Consultation for NIIWS Research Permit 

Ridce high impact area. Formulation of 

mitigation/manapement 

strategies 

For Balker Site PTI NPWS Consent to Destro) 
Application 

SO-OS- 13 PT 2 Lm~ Direct CommunitN Consultation. NPIAIS Consent to Destrol, 
S,, monds Preparatio n of contextual Application 
Road frame~~ ork for Significance 

Statement 
WS 0 - PA 1) 12 Potentialk Direct Communit% Consultation, NPWS Research Permit 

high Subsurface testinf-, 
SO-13AD 13 Potentialk Direct Communit% Consultation, NPWS Research Permit 

hieh Subsurface testing 
NVS0-13AD 14 Potentialk Direct CommunitN Consultation, NPWS Research Permit 

hiph Subsurface~ testing 
WSO-PAD 15 flotentiall\ Direct Communit% Consultation. NPWS Research Permit 

hiph ubsurface testing 
WSO-OS- 14 SO_OS_9 Lm~ Direct Communio, Consultation- NPWS Consent to Destro,, 

Preparation of contextual Application 
frame~% ork 

is 

0 
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WSO-OS- 15 SO-OS-10 Low Direct Community Consultation. NPWS Consent to De=y 
Preparation of contextual Application 
framework for Significance 
Statement 

WSO-OS- 16 SO-OS-11 Low Direct Community Consultation. NPWS Consent to Destroy 
Preparation of contextual Application 
framework for Significance 
Statement Salvage 

WSO-PAD 16 SO-OS-11 Potentially Direct Community Consultation, NPWS Research Permit 
High Sub-surface testinp 

WSO-OS- 17 SO-OS-12 Low Direct Community Consultation. NPWS Consent to Destro) 
Preparation of contextual Application 
framework for Significance 
Statement Salvage 

WSO-ST-5 SO-ST-5 Direct Additional investigation by To be determined 
tree surgeon to determine the 
nature of the scar 

WSO-Os- 18 SO-OS-13 Moderate/ Direct Community Consultation. NPWS Consent to Destroy 
High Preparation of contextual Application 

framework for Significance 
Statement Salvage Artefact 
collection 

WSO-PAD 17 SO-OS-13 To be Direct Communitv Consultation, NPWS Research Permit 
determined Sub-surface testing 

WSO-ST-6 SO-ST-6 Low Direct Additional investigation by To be determined 
tree surgeon tn determine the 

nature of the scar 
'XSO-PAD 18 To be Direct Community Consultation, NPWS Research Permit 

determined Further assessment 

WSO-OSW-19 PT I High Direct Community Consultation, Research Program to be 
Plumpton Further assessment formulated including a geological 
Ridee and heritap-e assessment 

SO-IF- I P-IF-3 Lo%~ Direct No further ~kork NPWS Consent to Destrov 
Application 

WSO-IF-2 P-IF-4 Lo~~. Direct No further work NPWS Consent to Destroy 
Application 

W'SO-IF-3 P-IF-5 Low Direct No further ~~ork NPWS Consent to Destroy 
Application 

IF-4 P-IF-6 Lo~~ Direct No further ~~ork NPWS Consent to Destroy 
Application 

WSO-IF-5 P-IF-9 Lo%~ Direct No further ~Nork NPWS Consent to Destroy 
Application 

WSO-IF-6 P-IF-10 Lo~k Direct No further %kork NPWS Consent to Destrov 
Application 

',k SO- I F-7 P-IF- I I Lo\~ Direct No further ~krork NPWS Consent to Destroy 
Application 

\,k'SO-IF-8 SO-IF- I Lo%~ Direct No fur-ther work NPWS Consent to Destroy 
Application 

"'SO-IF-9 SO-IF-2 Lo%~ Direct No further ~Nork NPWS Consent to DestroN 
Application 

WSO-IF-10 SO-IF-3 Lo~k Direct No further work NPWS Consent to Destroy 
Application 

WSO-IF-1 I SO-IF-4 Lo~N Direct No further work- NPWS Consent to Destrov 
Application 

WSO-IF- 1 2 SO-IF-5 
0 

k NPWS Consent to Destroy 

I Application 

41 
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Rabynne MUls Archaml4cal and Heritage Services 
0 	60 Wstldm Street 

Newtown 2042 

Ph: (02)95171413 
Fax: (02) 95179860 
Email: rabynnernills(a-,)ozcmaiLconiau 

Summary of Discussion at meeting with NPWS Re Western Sydney 
Orbital 

Date: 	 27 th Apr~, 2001 

Present: 	Kathryn Przywoln, NPWS Sydney Zone Archaeologist 
Teresa Gay, I'ZPWS Manager Central Aborigirial Heritage Uruit 

Lisa Brown, RTA Project Coordinator for the Western Sydney Orbital Project 

Robynne MiLls, Archaeological ComItant 

Alm or the meeting: 
Meeting and introduction of personnel from NPWS, RTA and the Heritage 
Consultant involved in the indigenous heritage assessment of the We=m 
Sydney Orbital project. 

General discussion of the project to date and a brief summation of heritage 
work conducted for theEIS and responses from N,-FWS archaeologist to those 
reports prior to the EIS. (-ZB NPWS archaeologist who dealt vAth the heritage 
works prior to EIS has now le the Service) 

Discussion of NPWS response to the EIS heritage documents and the 
implications of those commcnts for the implementation of the EIS heritage 

management recommendations. 

Discussion focused on-, 

Comments prepared by former _NPWS archaeologist, Phil Hunt and 
presented to the RTA (-Mwch 2001 Appendix 1) 
Current N-PWS Requirements for the implementation of henitage 
managernent,'mitg=on measures presented at the meeting by curTent 
Kathryn P-z~woln are summarised in the table below. 



0 

Inucs WOW by NPWS 

No bsue Tasks Result Time Frame 

Need for continuous consultation between A monthly meding id NPWS HurstAiJe Office 0 	Continuous asw-ssment of Ove Nom 171h April on a 

the consWiaril arW NPWS to ensuso that all and on silo if required of aic NPWS proJecl by NPWS Flionfilly besis of more 

NPWS mquirements are adequately met at Archaeologist, NPWS Abong6D] Heritage 0 	Repoil of progiess of the licri(itgo frequently ificqwfed 

each stage of the heritage assessracril Mmager, RTA Abotigiflal Liaison Officer and assessinerit 

other RTA personnel as required. 9 	Setting of, goals for edCjI stage of 

the works program 

The consultant ~xrill report the minutes of these 0 	Immediate identification (if any 

meeting to the RI A Project Manager, Lisa hCFitECC LSSUCS 

Brown. 

2 NPWS require a complete, sequentiallist of RTA should instruct surveyors to identify and Map of roula alignmcnt with the locatiolis; 28-4-01 in progress 

silos anod PADs within the Western Sydney plot sites and PADs assisted try archaeologists of all sites and PADs idontificd 

Orbital route alignment and a map shovving who identified the sites duiing ETS investigations 

their exact locvfioiu. (Mills and Brayshaw). 

3 Need to assess the cWturall kc:T~698 Contact wiiih identified Aboriginal Croups will a 	Production of statement of 'I'o commence ASAP 

significance of the sites within and adjacent be inilinted through KrA Liaison officer vid Cul(und I lerl(age significance rof 'ro be co-oidinaled by 

to the Western Sydney OrWial alignment and NIIWS Alx)rigind Sile~i Officer. Groups the sites within Western S)-dflcv S11/anno Malligan 

identify Aboriginal cominually views on idenlified inckido.- 0 	Identification of site% "Ind Weits; of 

manaigement of their cull utai her ilage. Decrubbin LALC 111i'll culillial significtuice to the Meeting at NP\".' to 

Abmignud cornintanty, deterinine pjoccxlure6 
Daaug TOW 

A ' 

bmiginiii Corporalion 

Danig Custodian Almi-igiruil CoLpointion Assmsmeril of community views for coyv%ultaliori and 

Gi-iridangaria LAW and'I'61W Elden- on nianagervent and interprelalion 1000(ding Of 

oftheir cullultd livrillige. infoiniation 

should not be iegarded as an exclusive list, Colin Cale infolilied the 

Consultation uviv identify other groups and colisultaill IN-11 the 

individufils who have an intefesl in the issues (eg Corpolullon hild commissioned 

identified elders, State LALC, AINI'SIC e1c). %-.ork On (110 TCCCUI 111SIM)'01'010 

DnTug ClrUI. 



3 
(cont) 

NPWS have requested "I maps of Vic area 
be pfoducied for Aboriginal Community 
groups and i"viduals to identify areas of 

cultural significance for them 

KTA to provide maps of area :hrough Suzanne 

Malligan 

4 Need for an updale oFinfonnalion about Consultant to prepare Vic fuk%ririg information I)c(ailed up to date infortroliou mgaiding To currimence week 
silos and PADs iderilified in EIS assessments for all sites: the sites and PAI)s within the impact area coininencing 15 	May 

Location of site in relation to impact and the degree of impact to lhesc sites liorn 

Degree of impact 111C proposed dc~clopnieni. 

Reassessmeni of cwr~,nl slic condition 

5 Need to estabfishirient the status of all PAD RTA wfll be required to conduct a sub-sut face All PADs will be iden(ified either as silos or To commence as 

areas ideigified %%iihin the impact wea, or the testing program at cacti PAD site to delertivine, if removed froni (lie list of Serisilive soon ms Vie rMppilig 

developrnent. Usubsurface lesling identifies cult" heritage material is pfosent. -niis will archacologiud areas. of sites and PAD-. is 

these PADs as sites, then significance require: Cowpleled. 

stalements for these sites wiU need to be a 	Application to NPWS for a Prehininary 
prepared. Research Ilejuii( (PRP) %,,Wch sets ow 

the inelliodology Coo the iub-surliice 

test ing prograin 

Consulta(ionAllh The Deeiubbiii LALC 

Issue ofa Permit by NPWS 

NO Issue ofsucli pemiits can tftko up to 6 
weeks. 

0 

	

0 

	

0 



0 

	

0 

Pro~ido NPWS Ait-11 a viskild, contextual 

database which identifies the 

archaeological/ cultural sigatficWco of sites 

within die Miganteni. Mappuig wili also 

identify sites of Ngli scieutific/cullural 

SigrijfiCankX iFI Illo %jcIniiy of Ilicaligrinicut 

where sites could be conscfvcti or have 

already bocn conserved (eg Wesicin 

SydnLy Park-, Olympic Equestrimi Centre, 

ADI silo, Native Institute, Nuiragingy 

Reserve) Tbi3 inforinuition will 1131131 

NPWS in thch' Msess"wril of C(Ila-Se"I 40 

Desivoy Applicalioni. 

Consideration of Coment (o Destroy 

Applications U,, NPWS 
I 

Expansion of Statements of significance for 

all sites to include a contextual framework 
which will indicate the Imlion and 

distribution of siinilar sites in the area arkt 

identify those sites and sile complexes which 

arc within fecogniscd conservation areas 

Where it is established that there wu rare 
sites ofhigh archaeologicallculiund heritage 

(eg Plurnpion ridge) which have no 

representative examples in adequately 
controlled consmalion areas, then the 
C"JL%lurnenj orsuch a conservation area 

may be amntial to the consideration by 

NPWS of RTA Consod to Destroy Permits 

for such sites. 

Applicafion by RTA for Consent to Destroy 7 
Pennits for sites which will he diroctly 

impacted by die proposed road alignment 

The cons-ullant will 

' Provide RTA with ANIG co-ordiriales 

(bi all siles in (he vicinity of the Orbital 

fromNPWS OalA base 

Current conscFvalion areas i0ll be 

identified with assistance of NPWS and 

mpped, R is assumed that these weas 

ivdl contain sites of high archaeological 

/cullwal significance. 

Comparative data for idendfied sites 

will be reAFieved front NPWS Reports, 

where Possible. 

Preparation of the Comsent to Destroy 

Applications by die consullant 

Statement (TOM LALC and other 

identified Aboriginal Groups 

Presentation ofnecessary supfxul 

documentation to a NPWS including a 

report and resewch design 

To commence in 

soon &S die mapping 

of sites anti PADs is 

completed 

Permit Applications 

c4ui be lodged My 

afler all NPWS 

requiterrierils as set 

out above have becri 

LOMPleted and 

I)resented to NPWS 

in a ducurneilled 

rc rio 11. 
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FAX 
Robynne Mills Archaeological and Heritage Services 
60 Watidn Street 
Ncwtown 2042 
Ph: (02)95171413 
Fa.x: (02) 95179860 
Email: robynnemiUs*,ozemail.comau 

To: Darug Custodian Aboriginal Corporation 
Attention: Mrs Edna Watson 
Date; I I d' June, 2001 
Fax No: 
Number of Pages: 

Dear -Mrs Watson, 

As you will be aware from the News, the RTA have been funded to undertake the construction 
of the Westem Sydney Orbital. Road. It is over two years since the original investigations 
were conducted for this project- 

Su2wrieMalligan, RTA Aboriginal Liaison Officer has ar=ged a meeting to OLaline the 
Westem Sydney Orbitnl prnjer7t, to dale and discuss the nexi slagc of the timituge Ussessment. 

Meeting Details 
Date-, -4 

nd  July, 2001 
Location.- Level 3, Flushcombe Road, Blacktown 
Time: I OAK 

If you have any questions about the meeting Suzanne can be contacted an her mobile: 
0413368261 or you can ring me on 95171413. Hope to see you on the 2 d  July. 

RegarcLs, 

0 

Robyrine XUls. 

0 



FAX 	 0 
Robynne Mills Archaeological and Heritage Services 

60 Watldn Strcct 

Newtown 2042 

Ph: (02)95171413 
Fam (02) 95179860 

Email: robynnemills*.ozemail.comau 

To: Darug Tribal Aboriginal Corporation 

Attention: Mr Colin Gale 

Date. I 1'h June, 2001 

Fax No: 

Number of Pages: 

Dear Mr Gale, 

As you V.111 be aware from the Nev.~, the RTA have been funded to undertake the construction 
of the Western Sydney Orbital. It is over two Years since you and I undertook an examination 

of the proposed alignrnent. Suzanne Malligan from the RTA is to U- 1volved in this project and 

will be contacting you behalf of the RTA 

I would very much like to arrange a meeting with you to discuss the project and determine the 

issucs of concern to your organisation so that these issues can be integrated in the 

development of a management plan for the project- I think a good start to the project would be 
a reassessment of the alignment from Elizabeth Drive north to Richmond Road and east to Old 

Windsor Road. On that walk through we can identify the sites and PAD areas which were 
I_; 	Ified 'n the criginal survey, determine the condition of the sites and PAI)s and develop a ent, 	I 
=ategy for the additional assessment works required to assess both the scientific and cultural 
stpificance of'the sites. I know that one of your major concems were the development of a 

history cf the Darug People and issues associated with Plumpton Ridge- 

It is also understood that a large area of Plumpton ridge outside the impact of the proposed 
roadwav is Eivailable for Conservation. '.Vaps etc of this area will be available for our 

corsideration A relvlew of this area can also be undextaken as paxT of the survey 

Suzanne Malligan, RTA Abonginal Liaison Officer has arranged a meetrig to outline the C 
Western Sydney Orbital project to d=2 and discuss the next stage o-fthe hen- tage assessment. 

Mectin ,~dl)etails 

Date., — July, 2001 

Location.- Le,.el 3, Flushcombe Road, Blacktoxm 

Time: I 0,-M 

Lf you have any quest:ons aboL= the meeting Suzanne can he contacted on her mobile. 

041336826] or you can ring me on 95171413. Hope to see you on the 2 
~d 

July. 

Regards, 



FAX 
Robynnc Mills Archaeological and Heritagc Services 
60 Watkin Street 
Newtown 2042 
Ph: (02)95171413 
Fax- (02) 95179860 
Email: robynnerojIIsCS).ozemaiI.comau 

To: Decrubbin LALC 
Attention: Kevin and Steve 
Date: II'h  June, 2001 
Fax No: 983224% 
Number of Pages: 

Kevin and Steve, 

A% you WI'l I be aware from the NeAs, the RTA have been funded to undertake the construction 
of the Western Sydney Orbital. It is over two years since Kevin Kondak Luke I-Eckey, Jim 
Kelton and myself undertook the survey of the alignment. There are many issues to be 
discussed prior to the next stage of the heritage assessment. 

Suzanne Malligan, RTA Abon . ginal Liaison Officer has arranged a meeting to outline the 
Western Sydney Orbital project to date and discuss the next sta.- ,e of the hitzli tcIgt: dSSCSsmeni. 

MeeLing DetxiI3 
Date: 2"d  July, 2001 
Location: Level 3, Flushcombe Road, Blacktown 
Tirne- I 0AM_ 

LF you have any questions aboLq the me-eting Suzanne can be contacted on her mobile: 
0413368261 or you can ring me on 95171413. Hope to see you on the 2ad  July. 

0 
	Regards, 

RobynneM.Ills. 
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Robynne Mills Archaeollogica.1 and Heritage Services 

60 Watidn Street 
Newtown 2042 

Ph: (02)95171413 
F= (02) 9517"60 
Email: TobynnemiUs@,ozemail.comau  

To: Gandangarra LALC 
Attention: Gabrielle Fletcher 

Date: Ild'June. 2001 

Fax No: 96022741 
Number of Pages: 

Gabrielle, 

As you aware from our survey of the realignment of the Western Orbital AUgnment (WSO) at 

Cecil HiUs, the News, the RTA have been funded to undertake the construction of the Westem 

Sydney Orbital. It is over two years since your organisation conducted a survey of the 

allg=ent from Prestons to Cecil Hills with archaeologisi~ Helen Brayshaw. 

This note is to inform the LALC that myself and Jim Y.,elton have been c—orn issionedbythe 
RTA to conduct the archaeological assessment of the whole WSO alipment. Suzanne 
Nialligan the Aboriginal Liaison Officer appointed to the project Unfbrtunately she has 

relocated to Nowra but will still be involved in the project 

Suzan-ne Malligan, RTA Aboriginal Liaison Officer has arranged a meeting to outline the 
Western Sydney Orbital project to date and discuss the next stage of the hen'tage assessment 

Meeting Dctai'13 

Date: 2 4 July, 20C I 
Location: Level 3, Flushcombe Road, Blacictown 
Timet 10A.M. 

If you have any questions aboLn the meeting Suzanne can be contacted on her mobile, 
04133 68261 or you can ring me on 95171413. Hope to see you on the 2a" July. 

Reg2rds' 

Robyrine Mills. 

-0 
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Meeting of RTA Project Team, National Parks and Wildlife Service (NTWS) 

Aboriginal Heritage Officers, Local Aboriginal Land Council (LALQ and 

Aboriginal Community Representatives to discuss the Western Sydney Orbital 

Project (WSO). 

1—AjnLpLthJs meeting 

This meeting has been called by the RTA Aboriginal Uaison Officer, Ms Suzanne Malligan. 

The aim of this meeting is to: 

bning together and introduce representatives of the RTA, NPWS, Aboriginal LALCr., 

Community Representatives and the archaeological consultants 

summarize details of Aboriginal heritage surveys previously undertaken for the 

Project 

review the heritage issues identiEed in the previous surveys and management 

recommendations proposed 

identify tasks which will be required to be =dertaken in the next stage of the heritage 

assessment for the proposed WSO to meet the requirements of the National Parks and 

Wildiffe Act. 

2. Outline of the Project to Date 

1n 1995/6 archaeological surveys of the proposed WSO alignment were conducted. 

The southern section of the alignment withm' the Gandangarra LALC area was 

assessed by Helen Brayshaw, Heritage Consultants and Jamie Thomas, Barry Gunther 

and John Griffiths of the GandangaiTa LALC. The survey of the alignment north from 

Elizabeth Drive, was conducted by Robynne Mills and Jim Kelton Archaeological and 

Hentage Semces. The Darug (now Deerubbin) LALC was represented *in the field by 

Tony Condak and Luke Hickey The Darug Link (now the Darug Tribal Aboriginal 

Corporn±ion) was represented in the field by Mr Colin G-ale and the Darug Custodial 
Aboriginal Corporation was provided with details of the survey results. Preliminary 

subsur-ace testing at Plumpton F-dge was undertaken forMills and Kelton, 

.~Vchaeological and Hentage SeTvices by Neville Baker (A-MBS). The results of these 
assessments were presented in the Environmental Impact Assessment (PIS) for the 

Pro.ject in October 2000 

Earlier this year funding was ma~e available to the RTA for the project to go ahead 

A review of"the EIS heritage documents was conducted by the NFWS. As a result of 

&.1sreview the Service has identified indigenous heritage issues to be addressed pni or 

to any work3 be-ng undertaken on the construmon of the roadway. 

1n response to N-PWS roqui:cmcnEs the following issues have been addressed by the 

RTA 

Mills and Kelton, Axchaeological and Heritage Semces have been 

en'--ged to conduct the indigenous heritage assessment of the WSO 

all,--iment ftorn Prestons to Baulkh 	~Els- 

All sites an6 arc:m of potential archaeological deposit (PADs) 

rec,orded in the Brayshaw and Mllls~Kelton surveys have becri 

assessed to determined the degree of impact. All sites and PADs 

which xvilll be dLrectly Impactee by the WSO have been iderrrified for 

further assessment- 

All locations have been given site names, commencing with the prefix 

WSO and are numbered sequentially from south to north~,. 
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0 	The alignment of the WSO identified on the displayed map is complete with one 
exception. The exception *is the final alignment of the road through Plumptorn Ridge. 

RTA is cizrently considering moving the alignment 50M to the north to avoid the Pace 

Chicken Farm. A full hen'tageassessment of this change to the alignment will be 

undertaken by Mills and Kelton. 

3. Work Plan for the Assessment of the Western Sydney Orbital Alimnent 
As there has been a considerable time lag between the 1994/5 assessment and 

Government approval for the project, it is proposed that there should be a walk over 

the route by the RTA Liaison Officer, Suz-arme Malligan, archaeologists Mills and 

Kelton, the LALC and other interested Aboni ginal groups. At this walk over, the 
locations of and proposed impacts to the sites and PADs should be identified to 

Aboni ginal groups. 

At the conclusion of the walk- over, all participating Aboriginal groups V611 be asked to 

dLscuss the importance of the identified sites to their respective groups.. A request V611 

also be made to each group to identify any other areas within the WSO Aligment 
which may have particular importance to their groups. These sites may not necessarily 

be prehistonic sites but may relae to more recent times eg Native Enstitute, missions, 

community halls. Land Grants etc). 

a 	Sub-surface testing of all PAD areas will be required to determine whether or not 

these PADs contain sites 

Statements of signii-icance VAill be prepared for all sites. NPWS have 'indicated that 

these statements should include: 

a statement of scientific significance 

a statement of cultural significance from the LALC and interested 

Aboni ginal groups 

the identification of the locations of similar site types within 

conservati on. areas in the Western Sydney are& 

NE. It should be noted that the corridor for the proposed WSO 
easement is very constrained by residential development and there is 

little room to avoid identified sites, therefore it is likeJy dvd the RTA 

will be applyL'ng to NPWS for Consent to Destroy Permits for all 

sites within the easement. Obviously the conditions of such Perm~ts 

wouid be subject to NL -PWS consultation with LALCs and other 

unu--ested Aboriginal Groups. 

Plumpton Ridge was,,dentified in the original heritage assessment as an area of high 

sclentific and cultural &ign-t-51cance mid a recommendation for avoidance WELS made. 

Avoidancc is not an option The IZTA has however identified areas vrithin the nidge 

which could be contained vothin a N-PWS conservation area The area currently 

iden-Ified for conservzitlon contains sensitive sections of ridge line identified by 

archaeologrts, MiEs. Keltcn, Co-,kill and Baker, geologist, Dr Peter Mitchell and 

represeritatives of the Darug LALC and Darug Tribal Aboriginal Corporation. 
However to determine the potential scientific and cultural significance of the proposed 

CQnServa,icn area, it would be necessary to oonduct further Linvestigaxions of the area. 

These investigations wou!d include- 
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Discussions and f3eld assessment with NPWS representatives and 
members of the scientific community with =cpertise in the 
identification of silcrete deposits within the Pl=pton Ridge area 
nese discussions would determine the potential of the proposed 
conservation area for future research on scientific questions 
associated with Plumpton Ridge zmd procurement sites (quarries) in 
general. 
Consultation with the LALC and identified Aborigirtal communiry 
representatives to determine the value and relevance of the creation of 
a conservation area for the Aboriginal Communiry. 

4. Contact -personnel  rqr  the Project 

RTA 
Ms Suzanne Maffigan 
RTA Aboriginid Lialson Officer 
Mobile: 0413368261 

Ms Lisa Brown 
RTA BIRcktown Office 
PH: 98310066 

N-PWS 
Kathryn Przywoln 
Sydney Zone Archaeologist 
Ph-.95856677 

Teresa Gay 
NPWS Manager, 
Central Aboriginal Heritage Unit. 
95856444 

Arch aeol  o --ic2d  Corixulbintt 

Robynne Mills 
Jim Kelton 
Ph:95171413 49 	Mobile: 0429602191 



Appendix 5: 

Table 2: List of all sites and PADs within the WSO 
impact area. 
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Complete list of Indigenous Heritage Items which are in the immediate 

vicinity and within lite alignment of the Western Sydney Orbital. 

NB Enchsile lins Iven given R sile nitme with lhe prefix (WSO).The site mimbers nresequential from 
Prestons to liatilkharn Hills. 

This site name replaces till previous site nnines u%ed im the EIS documentation for lb"e siles (see a"ached map). 

Abbreviations nserl in site notation: 
WSO: Western Sydney Othital 

OS: Open stone camp mile with stone ailefads present 
ST Scarred irm 

IF: Isolated artel'act 

PAD: Area of Potential Atchaeological Deposit. 
R: Cecil Ifills Realignment Rowe 

Item Number I'Mvioul ('0mmeal(s from IALC Arria Offltenft te-,,cl of' Extent of Reconunendation pennits 

(Previous site Site Name remsevement of the Destsiption Significance [impact for action 

name) alipmnent April 2001 
WSO-PAD I P-PAD I Sensitive landform unit Gandangura To 1~e Direct Community NPWS Rese&rch 

determined Corsultiation Pormit 
Sub,-surface testing 

Ws"s-1 MC-11 Recorded by Ganthuigarra 3 wel'acls; Lo%s Direct Community NPWS Consent to 
McDunald Consultation Destroy AppUcation 

No fuither work 

WSO~OS-2 _VCP 1-5 Spoil mixod wid Gandangwra 4 ailefacts 1.0% Direct Cammunity NPWS Consent to 
deflated, No PAD Consultal-ion Destroy ApplicaJon 

idenfifted. No further work 

WS0_()S_3 P-CP- 16 A soil horimn deflatc;l. Gandangaim 3 uleructs Low li~ec( Community NPWS Consent to 
No PAD identified Consul"on Destroy Applicefion 

No huther work 



WSO-OS-8 SO-OS-2 Heavily disturbed Decrubbin 10 arlefacts Low Direct Community NPWS Research 

topsoil ivinoved by Consultation Permit 

- -grading 
No ftuilief Nvork 

%VSO-OS-9 Ifeavily dislarbed area Deviubbin 6 arlefacts I ~u %N. Direct Collullullity NPWS Consent to 

usetl as KAAF canip, Consullalion Destroy Application 

PAD areas idelillfied Collection of' 

1cfacts 

WSO-PAL) 8 Sensilko Landforin but Deciubbin To he determined PAD 
associaied hmvil) distuibcd 

with OS-3 

s() -sT- 2 WSOST-2 Scar ill vwv J)onl Deel 1111hill Direct 

- Condition 
WSO-Os- I SO-OS-4 Area honl,il~ disuuOM Deciubbill I arleficts Low Direct Coninumlitv NPWS Consent to 

previous road works, Consultation Destroy Application 

gws pipeline No ftuther Nyork 

wso~os_l I SO-OS-5 PAD identiflod Deciubbin 13 ariel'ads Direct commilvily NPWS Consent to 
Cornultalion Destroy Application 

Collection of 

attefacts 

WSO-PAD 9 With SO-OS-5 Dun ubbin To be determined Muect Coninluni(y NPWS Research 

Associated Consultation Permit 

willi OS-5 Subsurface testing 

_~VSO -ST-3 SO-ST-3 Scar and tree heallh~ Deurubl)6i I scar Direct Community 

Cons"Itafion 

Further det"ed 

assmsmen( 



9 	 0 	 0 	 0 

WSO-OS-14 S()-()S-9 I leavil) disturbed Mtmbbin 9 arlefacts Low Direct Cotrunun1tv NIIWS Consunt to 

I r 

Consultation No Destroy Applicalion 

Further work 

WSO-OS-15 SO-OS-10 I lenvily disturbM 7 arlefacis Low Direct Contrutinity Dveiubbin NPWS Consent to 

Comullation No Destroy Applicarion 

further work 

WSG-()S-16 SO-OS- I I A soil horuon inlact Deerubbin 12 arldticts Direct Corlimunitv NPWS Consent to 

Consultation Desito~ 

SRIvage Application 

WSO-PAD 16 SO-OS-11 PAD area initwl Nil Polenti-My Ilipji Direct Community NPWS Reseaich 

congultHlion Sub- Permit 

surface lesling 

W.SO-OS- 17 SO-OS - 12 Ilemik, th!Iijibed Inji PCerk)bbifi I I aflofacts LOW Direct Community NlIWS Consent to 

SOITIC brIM-A afe:t% of Consultalion No Destroy Application 

_~Uh-.Soll Ill. lact 

TrLe dead 

Further work 

WSO-ST-i SO-ST-5 DeerLibbin I scar Direct Communily 

Consuitation 

Further wessineni 

WSO_OS_ 18 SO-OS-13 Ileavily dimurbed by Deerubbin 31) aflefacis Mode"Ieffli_oi Direct Communil 

' 

v NIIWS Consent to 

ridjacent nmidential Consultation Destroy AppEcafion 

development. PAD Arteract collect.ion 

SO-OS-13 

.scut 
Nil WSO-PAID 17 LimileA in- Bcl A- Dm ubbin To be Direct Community NPWS Research 

hofizoll 	solls defeirnined Consultation Sub- Permi( 

associated i6th surface testing 

SO-OS-13 

VVSO-ST-6 SO-ST-6 Tfee 	olled Decrubbin Low DirecI Community NPWS Consent to 

Consultation Destroy Application 

Further assessment 

4SO-PAD I H Direct Creek Terl ace, Deerubbin To be ConvnUnity NPWS Research 

opposite F(Ina Place dettr7nined 
I 

Consultation Iletmil 

Further assessment 
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Executive Summary. 

Following the release of the EIS document for the Western Sydney Orbital (WSO), all 
indigenous and non-indigenous heritage responses were referred to Robynne Mills 
(Archaeological Heritage Services) for action. Casey & Lowe Associates were sub-contracted by 
Robynne Mills to undertake the additional non-indigenous heritage investigations. 

The following report is a record of all works undertaken by Mills and Casey & Lowe, 
Archaeological and Heritage Consultants, to address the concerns of respondents to the EIS and 
it's Working Paper 7. Working Paper 7 addresses in detail the investigations undertaken for the 
initial study. 

RTA Responses to all representations, with some input from Robynne Mills, have been included 
in the body of the Representations Report. This report forms an addendum to the representations 
report and provides detailed information to support the RTA's responses to representations. This 
report particularly focuses on issues raised by the NSW Heritage Council, which is the State 
Consent Authority for non-indigenous heritage. 

As part of their involvement in this project, Casey & Lowe undertook a heritage assessment of 
the southern section of the WSO alignment, Prestons to Cecil Hills (Casey & Lowe 2001). The 
results of this assessment are presented as Appendix 3 of this report. A total of five (5) sites 
were identified in that survey. They include: 

Hoxton Park Airport, 
Farm buildings/archaeological site, 
Upper Canal System: Cecil Hills Tunnel and vent, 
Site of outbuildings off Jedda Road. Prestons, and 
Site next to the Spanish Mission House Bernera Road, Prestons. 

This report presents management recommendations for all sites identified within the WSO 
impact area. It also outlines the requirements and process for seeking excavation permits after 
the Representations Report is submitted for determination. 

0 
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1. 	Introduction and Background 
The heritage assessment for the Western Sydney Orbital (WSO) Environmental Impact 
Statement (EIS) was conducted in 1995/6. The route was assessed in two sections. 

The southern section of the proposed alignment from Prestons to Elizabeth Drive, Cecil Hills, 
was originally assessed by Helen Brayshaw Heritage Consultants. The northern section from 
Elizabeth Drive to Old Windsor Road was surveyed by Robynne Mills and Jim Kelton, 
Archaeological and Heritage Services. 

The working papers for the northern and southern sections of the alignment were presented to the 
NSW Heritage Council on behalf of the RTA by SKM (northern sector) and PPK (the southern 
sector) in 2000. 

When funds were made available for the commencement of the WSO Project, the EIS and 
Working Paper 7 were placed on public exhibition, in January 2001. During this exhibition 
period, the Heritage Working Papers, as presented in the EIS document, were reviewed by the 
Heritage Council, other Statutory bodies and the public. 

At the close of the public viewing period, public authority and community group responses to the 
EIS Non-indigenous Heritage Working Paper had been received from: 

NSW Heritage Council (Reece McDougall) 
Heritage Office (Susan McDonald) 
Department of Urban Affairs and Planning (Mark Hather) 
Hoxton Park Airport Ltd (Kim Ellis) 
Environment Australia (Gem Morvell) 
Mark Pearce, representing Pearce's Cemetery 
Sydney Water (Gordon Cameron) 
Fairfield City Council (Mayor Robert Watkins) 
Blacktown Cit-v Council General Manager (Ian Reynolds) 
Blacktown and District En-, ironment Group (BDEG) 

The RTA then commissioned SKM, "ho commissioned Robynne Mills, to prepare responses and 	 is 
specialist studies to address all indigenous and non-indigenous heritage issues raised in the EIS 
reviev,. In order to compile meaningful responses to the representations and adequately address 
deficiencies in the EIS. it "as necessar\ to undertake some additional research, surveys and 
consultation. The general responses are contained in the body of the Representations Report 
(chapter 3). The technical details of the additional work are contained in this report and support 
the responses in chapter 3 of the Representations Report. 
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2. Consultation 

Lisa Brown of the RTA spoke with Natalie Vinton and Stuart Read of the NSW Heritage Office 
to discuss requirements for this report. An 'in-principle' approach was verbally agreed to and 

advice on information sources was provided by the Heritage Office. Discussions were also held 
with DUAP and the Heritage Office to determine the consent and approvals process. An 
overview of the project was presented to Natalie Vinton and Gary Pringle in early August 2001 

to clarify the process. 

Consultation was undertaken with the following Council representatives to ensure that all LEP 

details in this Representations Report are current: 

Liverpool City Council: Joanne Tapp / Graham Brooks (98219222) 
Fairfield City Council: Nathan Burbridge (97250222) 
Blacktown City Council: Sue Galt (98396000) 
Baulkham Hills Shire Council: Erin Trenear (98430265) 

Jon Breen (Sydney Water Archives), Sian Waythe (Sydney Catchment Authority) and Denis 

Gojak (DUAP) were also contacted to provide details on various heritage items requiring further 
investigation. 

Curtilage information for heritage items was also obtained from the above Council officers, 

Denis Gojak and Stuart Read. 

Documentation used in this assessment: 

Australian Heritage Commission Register and State Heritage Register 

National Trust from Published List in Book form (1995) and Mara Barnes, Site Registrar 
LEP Documents from Local Councils current at 3 1" May. 2001. 
Local Council Heritage Studies 

Draft Colonial Landscapes of the Cumberland Plain and Camden NSW, Morris and 
Britton. 

A site visit and consultation was undertaken with the Sydney Catchment Authority (SCA) in late 
is 

	

	Juh, for the purpose of the Cecil Hills Tunnel assessment and section 60 application (Appendix 
4). The measures for mitigating the impacts on the Cecil Hills Tunnel were designed in 

consultation with, and approved b~_ SCA. 
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3. Assessment of the southern section of the alignment (Prestons to Cecil Hills) 

3.1 Methodology: 
In their representation to the EIS, the NSW Heritage Council expressed concern that there had 
been no adequate heritage assessment of the southern section of the WSO alignment from 
Prestons to Cecil Hills. In response to this concern a heritage assessment of this section of the 
alignment was conducted by Casey & Lowe in June, 200 1. That assessment identified five (5) 
items of potential heritage significance that would be impacted by the proposal. The full report is 
presented in Appendix 3. 

Table 2: Sites identified in Southern Section of the Alienment 
Item Number Description Location 
WSO-E-1 Site next to Spanish Mission Southwest cnr of Bernera Road and Jedda Road, Prestons. 

House. Potential sub-surface 
remains 

WSO-E-2 Site of outbuildings Off Jedda Road. Prestons 

WSO-E-3 Hoxton Park Airport Cowpasture Rd Hoxton Park 

'A'SO-E-4 Farm buildings archaeological site West of Kensington Crescent, Cecil Hills 
(CH- E- 1) 

'KSO-E-5 Upper Canal System: Cecil Hills Junction of Elizabeth Drive/Waligrove Road 
Tunnel and vent. 
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4. Update of the Original Heritage Assessment 

4.1 Methodology 

4.1.1 Survey 

Consultants (Mills and Casey & Lowe) accompanied an RTA surveyor into the field to identify 
the exact locations and extent of sites identified in the 1995 assessments. The locations and 
dimensions of all sites, including those identified in Casey & Lowe's survey of the southern 
section of the WSO alignment were plotted on a map of the latest proposed WSO alignment. 

As a result of this survey, Mills produced a sequential list of sites for the whole WSO alignment. 
All site names now have the common prefix'WSO' and are as far as possible in sequential order 
(Table 2 Appendix 2). The exact location and extent of all sites along the length of the WSO 

have been identified and related to an annotated list of sites which provides summary details of 
the previous name of sites in Working Paper 7, a description of each item, assessment of impact, 
levels of significance, management recommendations and Permit requirements. 

4.1.2 Section 60 Application 
A Statement of Heritage Impact and section 60 application were undertaken for the Cecil Hills 
Tunnel, which is part of the Upper Canal System which is listed on the State Heritage Register. 

Although the item would not be physically impacted, the context of that item in the landscape 
would be altered by the proposal. A full Statement of Heritage Impact and Statement of 
Significance for that item is provided at Appendix 4. 

4.1.3 Colonial Landscapes 

The Heritage Office also provided the RTA with a list of'Colonial Landscapes' that may be 
affected by the proposed WSO (letter dated 03/04/0 1 ). The locations and curtilages of these 
items were examined, and the potential physical and visual impact was assessed (Appendix 5). 

It was determined that none of the Colonial Landscapes put forward by the Heritage Office were 
dlrectl,~ physically impacted by the WSO. One landscape, Pearce's Cemetery, was potentially 
impacted visually by the bisecting of its physical context from Bella Vista by the proposed 
allunment of the WSO. . The details of the visual impact assessment and mitigation measures 

40 	
are contained at Appendix 5. 

4.1.4 Statements of Significance 

The initial assessment of signifcance of sites identified during the survey of sites used a basic 

premise for assessing the level of significance of each site. The nature of the sites, such as 

outbuildings and late nineteenth-centun house/farm fit into local categories of significance 

because there are typicalN a representative number of these types of sites within any local area. 

The detailed assessment of these sites for the purpose of the excavation permits would be 
desi~,,ned to refine the assessment of significance of these sites. A more detailed level of 
significance would be undertaken after the Representations Report is submitted to DUAP, but 
prior to determination by the Nlinister, for the purpose of any excavation permits. While it is 
agreed that Heritage Studies do not necessarily identiN many archaeological sites they do 

frequently identify sites of State significance, such as Bemera. The Heritage Study histories 
provided at Appendix 3 of this report and in Working Paper 7 were also used as the basis for the 
historical background for each area and the determination of the significance rating of each item. 
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5. 	Post-Representations Report Requirements 

From the additional research, field work, consultation and assessment, it has been determined 
that all of the sites listed below will be impacted by the proposed Western Sydney Orbital to 
varying extents. Levels of significance and details of impacts and mitigation measures are 

provided in Appendix 2. The majority of these sites will be subject to s.140 excavation permits, 

except the Cecil Hills Tunnel, for which a s.60 application has been lodged with the NSW 
Heritage Office. 

I . 	WSO-E- I Site of Outbuildings 

WSO-E-2 Site next to the Spanish Mission House. Potential sub-surface remains. 
WSO-E-3- Hoxton Park Airport 

WSO-E-4 Farm Buildings archaeological site 
WSO-E-5 Upper Canal System (Cecil Hills Tunnel) 
WSC-E-10 Warragamba Pipeline 
WSO-E- I I World War 2 RAAF Base 

WSO-E- 1 2 Remains of Coleman's Inn 

WSO-E-13 Brick-lined well 

WSO-E-14 Isolated European Burial 
WSO-E- 19 House, Meurants Lane Lot 606, DP 10 1 5 876 
WSO E-20 Old Windsor Road 

WSO-E-21 Pearce's Cemetery (visual impact only) 

Part VI Division 9 of the Heritage Act 1977 provides for the issue of'excavation permits' in 
respect of'relics' in accordance with section 140. The RTA is not required to obtain s.140 

permits until after Ministerial approval is given for the project to proceed, however it is the 

intention of the RTA that excavation permits would be sought prior to determination of the 

project but after the Representations Report is submitted for determination. This would mean 

that an,, refusal of s. 140 applications, or approval of s. 140 applications with conditions, could be 
taken into consideration by the Planning Minister in making a determination on the proposal. It 

is anticipated that there would be a minimum of 4 months between submitting the 

Representations Report for determination and the time when a determination is made. The 
information for the s. 1 40 consents would be compiled in that time period and submitted to the 
Heritaae Office, 

For the s. 140 applications, Statements of Heritage Impact and Heritage Significance would be 
provided in accordance A ith the NISIX Heritage Office Guidelines. The Statements of Heritage 
S12nificance and Statements of Heritage Impact would formallse and expand upon the 
information provided in the EIS Working Paper 7 and this report and would be presented to the 
Heritap-e Off-ice in seekina exca~ at' ion permits for any affected "relics". 
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Appendix 2: 

List of all sites within the WSO impact area 
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Details of all sites within and immediately adjacent to the WSO Alignment 

Item Description Location LGA Register Extent of Impact Stage 2 Requirements 

Number Listing 

(Previous (AIIC, SIM, 
site name) NT, LEP, 

SW) 
WSO-F-1 Site of'outbuildings Offkdda Road, Liverpool Nil Direct s. 140 application 

opposite Joadja Rd, 
Prestons 

WSO-F-2 Site next to Spanish Southwest corner of Liverpool Nil Direct s. 140 application 

Mission I louse, Bernera Road and 

Potential suhsurl~icc Jedda Road] Prestons 

remains 

WSO-111-3 Iloxton Park Airport CoxNpaslurcs Rd Liverpool AIIC Direct to Western s. 140 application 

I loxton Park Boundary. Acquisition 

of 4355 square melres. 

WSO-F-4 Farm buildings West ot'Kensinglon Liverpool Nil Direct s. 140 application 

(( -11- F- 1) archaeological site Crescent, Cecil [fills 

WSO-F-5 I JpperCanal 	S\stem: Junction of, Elizabeth Liverpool Sl IR Direct s. 60 application 
Cecil I fills 	I none[ Dri%e/Wallgrove NT, 

Road HT, 
Sw 

WSO-F-6 City Farm Fast of' I rigon Road, Fairfield ITI, Nil Nil. 

Ahbolshury 

WSO-F-7 Relics ofearlv Elizabeth Drive Fairfield ITI, Nil Nil. 

I lornestead Abbotsbury 

WSO-F-8 Remnants of Southdo%%n Road Fairfield LFP Nil Nil. 

Abbotsbury I louse I forsley Park 



WSO - F-9 1 imber harn Rednim fie Rd, Fairfield Nil Nil Nil. 

(so- 1, - 1) 1 forsley Park 

WSO-F-10 Warragarnha Pipeline North ot'Uhandos BlackloN%1I SCA s. 170 Direct s. 140 application 

Street register 

WSO-F- I I World War 2 RAAF Wallgrove Road, Blacktown Nil Direct s. 140 application 

(so- E- 9) Base eastern side South of' 

M4 Motorway 

WSO-F- 1 2 Remains of'Coleman's South-castern corner Illacktown Nil Direct s. 140 application 

11111 of'Great Western 

I figh~~ay and 

Wallgrove Rd 

WS()-I:- 13 Brick lined well and Fast of Church Street 11lacktown Sl IR Part of' Direct s. 140 application 

(SO-1, - 7) house 1,61111dations Doonside Bungarribee 

Farm 

WSO-F- 1 4 Native Instifule Oir Rooty I fill Road filacktox%n Al IC, Immediately adjacent to Nil. 

Nor-th and Richmond SIIR, alignment, although not 

Road ITP directly impacted. 

WSO-F- 15 Isolated Furopcan Fast ol-'-,) moods Blacktown Nil Direct s. 140 application 

(SO- E'- 2) Burial Road, [)can park, Department of I fealth, 
30ni \% est of- Feastern Coroner 

Creek Advise Local Council 

WSO-F- 16 Timber barn an(] battery 100m east ofTastern Iflackto\kn Nil Nil Nil. 

(.,;0- E'- 3) chicken shed Creek 

demolished 

WSO-F-17 Exeter Fann, otherwise [.of 50 DI) 792657 lllackto%% n SHR Nil Plan of Management to be 

(SO- E- / 0) kno~%n as Mcurants Meurants Lane L F 1) reviewed by SI 10. 

Cottage I I I I 	 I 

12 
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WS()-I:- 18 Potential archacologi-al In the vicinit~ 	of' Blacklow Nil Nil Nil 
(SO-E-4) site scarred tree WSO- n 

S  SI -0 (access Ladv 

Penrhyri Park 

WSO-F- 19 1 louse Nleurants Lanc, part I'llacktow 1,1:11 Immediately adjacent to Nil 
(.';O-E- 11) ot'l.ot 6 DP 879474 n offramp to Meurants 

lane exit. 

WSO-F-20 ()ILI Windsor Road Seven I fills Road 10 lllackto%~ AIIC Direct s. 140 application 
(SO-F-8) Windsor Road 11 

OILI Windsor Road 1.5kin south From N 
11 

Direct s. 140 application 
MeUrants Lane 

()ILI Windsor RMILI 1.5kni south I rom Direct s. 140 application 
Mcurants Larle Iflacktown 

Old Windsor Road poil Fastern side of' BaLlIkhani 1, 1: 1) Direct in vicinity of s. 140 application 
and rail flencing Windsor Road Hills Meurants Lane Junction 

WSO-F-21 Pearce's Ccinetm, Lot 100 D11 707538, Haulkham S1 IR Immediately Adjacent Plan of Management 
(SO-E-5) ')even I fills Road, Hills I'EP (Curtilage, Visual, incorporating a Landscape 

Batilkharn I fills vibration impact). GPR Plan. To be reviewed by 
testing to be S1110. 

undertaken. 

WSO-F-22 Single room dairy and Adjacent to %Nater Baulkham Nil Nil Nil 
(SO-F'-6) beehive Cistern to%%er west of' Ifills 

Demolished I oongabbie Creek, 

Ilaulkhain I lills 

0 
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Appendix 3: 
Report on the heritage survey of the southern section of the WSO 
from Prestons to Cecil Hills. 
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EXECUTIVE SUNINIARY 

RESULTS 

The southern section of the IAISO contains a series of known and potential heritage sites or relics. 

These are: 

Item Description Location LGA Register Level of Impact 

Number Listing Significance 

(Previous (AHC, 

site SHR. 

name) N"T. LEP, 
SNN) 

WSO-E- I Site next to Spanish Southwest cnr of Bernera Liverpool Nil To be determined direct 

Mission House. Road and Jedda Road. but probabl\ Local 

Potential subsurface Prestons. 

remains. 

WSO-E-2 Site of outbuildirips off Jedda Road. opposite Liverpool Nil To be determined direct 

Joadja Road, Prestons but probably Local 

'A'SO-E-3 Hoxion Park Airport Cowpastures Rd Hoxton Liverpool I National Potentiall~ National taxiways 

Park AHC Estate 

WSO-E-4 Farm buildinps West of Kensington Liverpool Nil To be determined direct 

(CH-E- 1) archaeological site Crescent, Cecil Hills but probablN Local 

WSO-E-5 Upper Canal System~ Junction of Elizabeth Liverpool SHR. NT. State above 

Cecil Hills Tunnel Drive/Wallarove Road LEP. SW position of 

tunnel, 

buries shaft 

RECONINIEN-DATIONS 

All of the identified herita2e sites within the southern area of the proposed WSO alignment, 
excepting the Cecil Hills tunnel, require detailed assessments of heritage significance and an 

analysis of impacts from the WSO alignment as the next stage of the heritage process. The 

sites requiring archaeological assessments are: 

0 NAISO-E-1 - Site next to Spanish Mission House 

NAISO-E-2 - Site of outbuildings 

0 Potential subsurface remains WSO-E-3 - Hoxton Park- Airport 

WSO-E-4 - Farm buildinus archaeoloaical site. 

These sites need to be assessed in accordance with the NSW Heritaee Office Archaeolo~Qical 
Assessment Guidelines. These assessments mav make recommendations for archaeolop-ical 

work which may include: testing, recordin2, archaeological invesLization (excavation), 

monitoring. avoidance of a site or other appropriate recommendations. 

The Cecil Hill Tunnel, which is on the SHR, requires 	 to establish the depth of the 

tunnel within the studv area, near the intersection with Elizabeth Drive and Walh!rove Road, 

and the impact on the shaft which it is proposed to bury. An understanding of engineering 

issues in relation to the roadworks can on1v be determined once the successful contractor 

identifies appropriate methodolog~. Details of potential impacts from construction works need 

to be established. such as. vibrations and other impacts. If there are any potential issues from 
construction works these need to be miti2ated. RTA has advised that 'The successful 

Contractor will be advised to ensure that he protects from damage the tunnel and vent'. 
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STATUTORY REQUIREMEN'TS AND APPROVALS 

Item Description Register Statutory Approval Level of 
Number Listing Requirements Significance 

(Previous (AHC, 
site name) SRR, NT. 

LEP, SW) 
WSO-E- I Site next to Spanish Nil Relic provisions s. 	140 To be 

Mission House. of NSW approval determined but 
Potential subsurface Hefira2e Act - NS\V HO probably Local 

remains. 
'A'SO-E-2 Site of outbuildin2s Nil Relic provisions s. 	140 To be 

of NSW approval- determined but 
Heritage Act NSW HO probably Local 

'A'SO-E-3 Hoxion Park Air-port Federal a-encv Potentiallv 
AHC referral to AHC. National Estate 

Relic provisions s. 	140 
of NSW approval 

Herna2e Act NSW HO 
WSO-E-4 Farm buildines Nil Relic provisions s. 	140 To be 
(CH-E- 1) archaeological site of NSW approval determined but 

He,ritaee Act NSW HO probably Local 
'vVSO-E-5 Upper Canal System: SHR SHR register s. 60 approval State 

Cecil Hills Tunnel NT. NSW HO. 
LEP, LEP LEP approval 
Sw Liverpool 

I 	 I 
Council 
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0 1,0 ljiiroducfioi~ 

1.1 Background 

Casey & Lowe Associates were commissioned by Robynne, Mills & Associates on behalf of the 

Roads and Traffic Authority (RTA) to undertake the non-indigenous archaeology component for 

the Representations Report of the Western Sydney Orbital (WSO) project. This report was written 

to cover the, survey of non-incligenous sites in the southern part of the WSO route. The NSW 

Heritage Office in their representation to the ETS specifically noted that there had not been a non-

indicTenous heritage assessment of the southern section of the study area. However a brief non- Z:) 
indigenous heritage assessment of the southern Section Was undertaken by Helen Brayshaw 

n 	 Z, 
Herita(ye Consultants. This report expands on that assessment. The non-indigenous heritage in the 

d in northern part of the WSO route was surveyed by Robynne Mills and the report was include 

Working Paper No. 7 of the EIS. The WSO project is funded by both State and Federal 

(Yovernments and is therefore subject to both State and Federal heritage legislation. 

1.2 	Study Area 
The study area is the southern part of the route of the proposed WSO, extending from Bringelly 

Road, Prestons to Elizabeth Drive, Cecil Hills (Figs 1. f, 1.2). 

A;zn ­_g 
am `­T 

:4a. K 

N 

-A 

77 

0= 

Fioure 1.1: Location plan showing entire route of the proposed Western Sydney Orbital. The In 	 t. 
boundaries of the study area for this report, the southern section of the WSO, are marked with 

thick black lines. The map is taken from EIS summary document. 
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Figure 1.2: Study area plans showing the proposed route of the WSO. The route at Cecil Hills 

has been altered to move it further to the west (approx. 400 m) away from housing (not shown). 

Maps taken from EIS summary document. 

1.3 	Methodology 
In June 2001 Robynne Mills did a search of all relevant heritage registers for non-indigenous 

buildings and sites within the study area and spoke to the Liverpool heritage planner, Liverpool 
local studies librarian, a local councillor at Liverpool and a member of the local historical society 
to identify potential known sites within the study area. In addition, Mary Casey obtained copies of 

1947 and 1951 aerial photos of the study area to use as a base for identifying potential historic sites 

that may be within the study area for which there are no longer extant structures (Figs. 2.2-2.6). 

A review of the Liverpool Heritage Study was also undertaken to determine if there were other 

potential sites not gazetted on the LEP. 
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This process allowed for the identification of potential sites as a predictive model for the field 

survev. The field survey included the proposed realignment of the NAISO at Cecil Hills. All sites 

identified through this process were inspected and the general vicinity of the study area was 

inspected. An RTA surveyor assisted in the field to identify the route of the WSO and survey the 

potential sites. 

During the field survey four additional sites were identified, two at Prestons. one near Hoxion 

Park Airport and another at Cecil Hills on the proposed realignment (identified by Robynne Mills). 

In addition a number of other sites. indicated by various sources as being near the proposed route. 

were found to be outside the area of the proposed WSO route and would therefore not be impacted 

by the proposal. In addition a draft report on the Colonial Landscapes of the Cumberland Plan 

and Camden was used to identifv if there were extant houses or sites of houses with si2nificant 

cultural landscapes that may be impacted by the proposed route of the WSO. 

A field survey is the first stage in the process of identifying and assessing potential non-indigenous 

archaeological sites within the corridor of impact from the proposed development. At the pre-

determination stage an assessment is required to provide detailed historical background, the 

archaeological potential and heritage significance of identified sites as well as proposed 

is development impacts and opportunities for mitigation. 

1.4 	Statutory Constraints 

1.4.1 NSW Heritag-e Act 1977 (arnended) 

1.4.1.1 State Heritage Register 

I he listin2 of a site on the State Heritage Register (SHR) offers a place, building. work, relic, 

moveable object. precinct, or land additional protection under the Heritage Act. A listing on the 

SHR replaces the older form of protection under a Permanent Conservation Order (PCO). Under 

Section 57 of the Heritage Act 1977 (amended): 

Division 2 - Controlled Activities 

(1) 	When an interim heritage order or listing on the State Heritage RqjQ'iSlel" 

applies to a place. building. work. relic. moveable object, precinct, or 

land. a Person InUSt 170t do dfl-I - Of the f011O 	things eXCept in Pursuance 

of an approval zranted bY the approval bodv under Subdivision I of 

Division _T 

demolish the hulldine or work. 

damage or despoil the pliice. precinct or land. or anY part of the place, 

precinct or land. 

mo ve. damage or destro i - the relic or mo veable object. 

excavate an-i land tor the purpose of exposing or mo vinf the relic, 

carri, out an i de i elopment in relation to the land on which the building. 

IVOT~_ Or relic is situated. the land that comprises the place. or land 

Within the PreCinCl. 

alter the buildinf. work, relic or moveable object. 

(p) displa~v an 

- 

v no[ice or advertisement on the place. building. work relic, 

mot eable object or land. or in the precinct. 

(h) damage or destro-i an.v tree of other vegetation on or remove anY tree 

: Morris and Britton 2000. 
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or other vegetation from theplace. precinct or land 

The Minister on the recommendation of the Heritage Council. n7a v. h.1-

orderpublished in the Gazette. grant an exemption from subsection (1) or 

such of the provisions of the subsection as are specific in the order in 

respect of the eVkgji~g in or carrving out of such activiti, or class of 

,activities b 

- 

v such aperson or class ofpersons in such circumstancesas ma.v 

be so specified. 

The Minister *s power under this subsection extends to app4v in respect of' 

interim heritage orders made bY councils. 

A council ma 

' 

v. b v order published in the Gazette, gr~ani an exemption fTo]77 

subsection (1) or such of the provisions of that subsection as are specified 

in the order in respect of the eflgaging in or carrving out of such activitv or 

class of activities b-v such a person or class of persons i 
. 
n such 

circumstances as maY be 50 SpeCifi-Cd. Such an exemption has effect onli, in 

respect of an interim beriiage order made b.V the council concerned. 

0 	Division 3 — Application for Approval 
Section 60 

This is the section of the Herita2e Act under which an application for approval is made to the 

Heritaee Council to undertake works on a place, building. work, relic. moveable object, precinct, 

or land where their item is listed on the SHR. These applications typically go to the Heritage 

Council for approval. 

1.4.1.2 Division 9: Section 139. 140-146 - Relics Provisions - Excavation Permit 

The main le2islative constraint on archaeolo2ical remains is the relics provisions of the Heritage 
Act 1977. 

Accordinc to Section 139: 

1. A person must not disturb or excavate an.t land knouing or having reasonable Cause to 

suspect that the disturbance or excaiation will or is likelv to result in a relic being 

disco vered. exposed. n2o ved. damaged or destro-ved unless the disturbance or exca vati 
. 
on is 

carried out in accordance ii Jth an eXCd Vat/ 
. 
On PeTI771 . 1. 

A person must not disturh or excavate in 

' 

v land on which the person has discovered or 

eXPOSed a relic except ill JCCOTdaIh:e 11 7th an eXCJ Vail 
. 
On pCrI771 . t. 

-% 'relic' is an item of 'environmental heritaLe' defined by the Heritage Act 1977(amended) as: 

those places, buildings. ivoA-s. relics. nio veable objects. and precincts, of State or local 

heriiaee significance (part I . Section 4). 

A relic as further defined bv the Act is: 

.. an 

- 

V deposit. object or material evidence - 

(13) which relates to the 5eltlenlent Of the area that comprises Ne ti - South 4 ~Jes. 

not being Aboriginal settJeinent.- and 

(b) which is -50 or more tears old (Part 1. Section 4) 
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Any item identified as an historical archaeoloeical site or relic cannot be impacted upon without an 

excavation permit. An excavation permit forms an approval from the Heritage Council for 

permission to 'diswrb' a relic. 

An application for an excavation permit must be made to the Heritage Council of NSW (Section 60 

for items on the State Heritage Register). This will usually take four weeks to be processed. The 

application for a permit must nominate a qualified archaeologist to manage the disturbance of the 

relics. There is a processing fee of SlOO attached to each excavation permit. 

1.4.1.3 Section 170 Register, NSNN' Heritq,-e Act 1977 (amended) 

A section 170 register is a listing of properties owned by a Government instrumental ity. 

1.4.2 Environmental Protection Act - Local Environmental Plans 

A number of sites identified as beinLy in the current studv area are listed on local LEPs. The 

current stud-v area is complete]y within Liverpool City Council area. The gazettal of an item on a 

LEP requires that a proponent seek approval from council for undertaking of works or alterations 

to an item. 

1.4.3 Australian Heritage Commission Act 

Where a site has been placed on the Register of the Australia Heritage Commission or has an 

interim listin2 on the ReRister certain protections are put in place which involve protection of sites 

in the case of impact by projects that involve Federal funding. Under 

Section 30 of the Australian Heritage Commission Act imposes several obligations on 

Common wealth Ministers. departments. authorities and companies o wned b i - the 

Common wealth to protect places in the Register of the National Estate. It comes into 
force v -ben a place is either- in the Register of the National Estate. or is on the Interim 

List of the Register. 

Common wealth agencies ha ve two general conservation obligations as well as a 
referral obligation. In addition. agenci 

I 
es are generallv obliged to assist the 

Commission. The followinz suinmari 
. 
es are pro vided for reference. bo  we ver. agencies 

should he a ii -are of the specific ~i -ording of these oblizations in the A ct. 

Conservatioii Obliqation I 

Common wealth agencies. ir̀ ClUdifl~Z Alinisiers. departments and authorities, must not 
take in 

- ~ 

- q,-tion that has an adi -erse eff~ci on an 

- 

i part of the National Estate unless 
there i's no feasible and prudent aliernative. The decision whether an dL-11'01) Can bC 

taken or not is a decision tbr ihe qfenc,v. not the Commission. (Refer to subsection 
-,0(1) or 30(2)) 

Conservation ObIj,-ation 2 

lfJ CORW201714edllh aEL-I]C I tindl; [hal I'[ must take an action which will have an 

adlerse efl~cl on parr of the National Estate. because there is no feasible andprudent 

alternative. then the aeenc i r7ius[ tdke all reasonable measures to minilnisr the adverse 

eftect. (Refer to subsection -',0(1) oT -30(2)1" 

Fxtract from AHC ~keb page http:, ~~",".ahc.Lo~.au,'herita2e,, protection/obli2ations.htmI 
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Referral Obligation 

Before a Commonwealth agenct- takes an v action that might affect to a significant 
extent a place which is part of the national estate. it must advise the Commission and 

give the Commission a reasonable opportunitv to consider and comment on it. The 

Commission's role is to pro vide expert advice, it does not take the decision-mak-mg 

role a waj - from the agency. (Refer to subsection 30(~)) 

An important aspect of this legislation is that it does not give the Commission a formal 
I 
watchdog' role. Rather. it confers the responsibjfi~v for coizp~ving with Lhis 

legislation on the Various Commonwealth Ministers. de partments and authorities 

whose actions affect the National Estate. 

It is not the Commission which decides whether or not the Common wealth 

Go vernment will proceed with an action which will advetselv affect a place in the 

Register. It is up to the Common wealth Go vernment. or the Go vernment agenc v 

responsible for the proposed action to take this decision. The interpretation of 

'feasible and prudent alrernati ve', for example. is up to the Go vernmeflt proponent to 

determine. not the Commission. The Commission is onh, obliged to pro vide full 
advice on the impact of the proposed action on the 17311 

. 
01731 estate Values Of the place 

concerned. 

A dvice provided b;, the Commission to Common wealth Ministers and bodies under 

section 30. is based on Me statements of sizflificance. These are statements which are 

prepared for each place in the Register and which explain the significant national 
estafe values of t-,q(-h place. 

	

1.5 	Limitations 

There were no real limitations on the production of this survey report. 

	

1.6 	Author Identification 

This report was written by Mary Casey and reviewed by Tony Lowe of Casey & Lowe. Part of 

this work is based on previous surveying and reporting undertaken by Robvnne Mills. 
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1.8 	Terminology 

Archaeological Assessment 

A sLudv undertaken to establish the archaeoloizical siRnificance (research potential) of a particular 

site and to identify appropriate management actions. 

Archaeological Potential 

Archaeological potential is here used and defined as a site's potential to contain archaeological 

relics which fall under the provisions of the Heritage Act 1977 (amended). This potential is 

identified through historical research and by judging whether current building or other activities 

have removed all evidence of known previous land use. 

Archaeological Investigation or Excavation 

The manual excavation of an archaeological site. This type of excavation on historic sites usually 

involves the stratigraphic excavation of open areas. 

Archaeological Monitoring 

Archaeological monitoring is recommended for those areas where the impact of the works is not C~ 
considered to mean the destruction of siRnificant archaeological fabric. 	Nevertheless the 

disturbance of features both suspected and unsuspected is possible. In order to provide for the 

proper assessment and recording of these features an archaeologist should inspect the works site at 

intervals they consider to be adequate and to be 'at call' in case the contractor uncovers remains 

that should be assessed by the archaeologist. 

IL Is not anticipated that monitoring will impact on the planned works or unduly hold up the 

contractors' work schedules. If recordin2 of features is necessary it would be camed out as 
quickly as possible so that any time delays are minimised. 

Monitorin2 is a re2ular archaeological practice used on many building and development sites. 

Excavation Permit 

A permit to disturb or excavate a relic issued by the Heritage Council of New South Wales under 
Section 60 or Section 140 of the NSW Heriwe Act 1977. 

Archaeological Site L, 
A place that contains evidence of past human activity. Below, ground sites include building 
foundations, occupation deposits. features and artefacts. 	Above ground archaeological sites 

include buildin2s. works. industrial structures and relics that are intact or ruined. 

Historical Archaeology 

Historical Archaeolo2v (in NS\V) is the study of the physical remains of the past, in association 
with historical documents. since [lie European occupation of NSW in 1788. As well as identifying 

these remains the siud\ of this material can help elucidate the processes, historical and otherwise. 

which have created our present surroundings. 	It includes an examination of how- the late 

eiL,hteenth- and nineteenth-centurx arrivals lived and coped with a new and alien environment, 

what the% ate, where and how the\ lived, the consumer items they used and their trade relations, 

and how Lender and cultural 2roups interacted. The material remains studied include: 

ArchaeoloLncal Sites: 

- below 2round: these contains relics which include buildin2 foundations, occupation 
deposits, rubbish pits. cesspits, \xells, other features, and artefacts. 

- above cround: buildin2s. works. industrial structures and relics that are intact or 

ruined. 

is 
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- Cultural Landscapes 
- Maritime Sites: 

- shipwrecks 
- structures associated with maritime activities. 

Research Design 

A set of questions which can be investigated using archaeological evidence and a meLhodologN for 
addressing them. A research design is intended to ensure that archaeological investigations focus 
on 2enuine research needs. It is an important tool that ensures that when archaeological resources 

are destroyed by excavation. their information content can be preserved and can contribute to 

current and relevant knowled2e. 

Relic 

A relic as further defined by the NSW Heritage Act 1977 (amended) is: 

.. al~v deposit. object or material e vidance - 
which relates to the settlemeflt of Lhe area that comprises Neu, SouLh Wales, 

not beinj7 A bokginal settlement: and 

wbich is 50 or more 'years old (Part 1, Section 4) 

Research Potential 

The abilitv of a site or feature to vield information through archaeological investigation. The 

siL,nificance of archaeolo2ical sites is assessed according to their ability to contribute information 

to substantive research quesLions. 

Sampling 

Sampling of the archaeological resource is an excavation strategy that is adopted when there is a 

larRe area that contains a similar resource and it is not considered warranted to fullN. excavate 
everything as the sample can be extrapolated to stand for the whole of the resource. The sample 

taken should be considered representative of the whole related resource and should be chosen only 

after detailed consideration of the various alternatives. 

Testing 

The usual intention behind archaeolouical testmL, is to have a look in the around to confirm the 

archaeological potential of the site identified in the archaeological assessment. It can he an integral 

part Of the process of confirming the presence or absence of the archaeological resources. It is 
important to have a testin2 straiecv that addresses the predictive model rather than Just looks for 

structures. 

1.9 	List of Illustrations 
Figure 1.1: Location plan showing "hoie route of Western Sydney Orbital. The boundaries of the 

study area, the southern section of the WSO is marked with thick black lines. Map taken 
from EIS summar— 

Figure 1.2-. Study area plans showinL, the proposed route of the WSO. The route at Cecil Park- has 
been altered to move to move further to the west awav from housino (not shown). Maps 

taken from EIS surnmar~ . 
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Section 2.0 

Figures 

Figure 2.1: Plan showing early land grants in the Liverpool district and approximate position of 

proposed WSO alignment. WSO alignment based on the EIS 'Summary' report. Counti, of 
Cumberland. 1894, ML MSS. Taken from Keating 1996. 

Figure 2.2: Aerial photo of southern end of southern alignment of Western Sydney Orbital. sheet 

LPI, January 1947. 

Figure 2.3: Aerial photo of southern part of southern alignment of Western Sydney Orbital. sheet 

LPI, January 1947 

Figure 2.4: Aerial photo of middle end of southern alignment of Western Sydney Orbital, sheet 3. 

LPI. May 195 1. 

Figure 2.5: Aerial photo of northern end of southern alignment of Western Sydney Orbital, sheet 

LPI, May 195 1. 

Figure 2.6: Aerial photo of northern end of southern alignment of Western Sydney Orbital, sheet 

LPI, January 1947. 

Figure 2.7: Bernera Estate plan as subdivided in 1889. ML, Subdivision Plans, Liverpool. L/10/4. 

Figure 2.8: Plan of Hoxton Park Airport in 1942. Provided from application for listing on the 

National Estate. 

Figure 2.9: Section through Cecil Hills tunnel showing the position of Elizabeth Drive. Shaft no. 

3 is 126 feet (39 m) deep near the proposed alignment of WSO not fart from Elizabeth 

Drive. 

Figure 2.10: Recent aerial photo overlaid with proposed route of WSO. The probable location of 

the house and outbuildings (WSO-E-23) is indicated on this aerial by a black dot. It is on 

the edi!e of the new hOLIsinp estate and appears to be outside the boundary of the WSO 

ali2nment. 

Photos 

Photo 2.1: View to west into Landcom land showing the boundary between Landcom land and the 

proposed WSO route land. The gravel road is the taxiwa\ , . 
Photo 2.2: Vie", to east sho\vinE the ali2nment of the taxiway as overgrown and not particularly 

distinct. The proposed \VSO alignment goes through this area. 

Photo 2.3: View to northwest showim! remains of fenced vards. 

Photo 2.4: LarQe block of sandstone found adjacent to the vards. 

Photo 2.;: View to southeast from Bernera Road near corner with Jedda Road. Plies of fill in 

is 	
back-Lyround have raised the oriLInal levels in this area. 

Photo 2.6: This area includes the site of ~VSO-E-21 - farm outbuildinis and extensive lavers of 
fill imported into this area. 

Photo 2.7: Ruined fibro Spanish Nlission style house on western corner of Bernera and Jedda 
Roads. 

Photo 2.8: Land to south of house that was shown with a group of buildings on the 1947 aerial. It 
is now covered with blackberry bushes and extensive saplings. The proposed NAISO route 
ooes riLht throu2h this area. 

Photo 2.9: Main culvert on Co%~pasture Road where the road will be altered by the proposed 
NA"SO. 
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0 	2.0 Archaeological Survey 
2.1 	Historical Background 
The study area between Camden Valley Way, Prestons and Elizabeth Drive, Abbotsbury was once 

part of a number of early estates. The southern end of the proposed WSO passes through what 

were Church and School Lands and the Bernera Estate. The site of the Bernera homestead is listed 

on the Liverpool LEP and is a considerable distance to the southwest of the proposed alignment of 

the WSO throu-h the estate (Figure 2.3). Bernera Estate was originally 1000 acres of land granted 

to Dr Donald Macleod.' He sold it to Alan McPherson who built a timber house c. 1856-57. This 

house was destroyed in 1986. Bernera Estate was subdivided in 1889 when Hardie and Gorman 

auctioned the blocks of land (Fig. 2.7). The WSO goes through lots 4, 5, 17 and 23 of the 

Bernera Estate, either side of the junction of Bernera Road and Jedda Road (formerly Wonga 

Street). There will be no impact on the site of Bernear homestead by the proposed WSO route. 

1, 	0 S 

- 
lir- 

-  E 	be t h Drive 

4- It. 

SdUth rn dn'4147--, 

of WSO 
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Figure 2.1: Plan showing early land grants in the Liverpool district and approximate position of 

proposed WSO alignment. WSO alianment based on the EIS 'Summary' document. Couflty of 

Cumberlafld, 1894, ML MSS. Taken from Keating 1996. Z~ 

' Keating 1996:22. 
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Figure 2.2: Aerial photo of southern end of southern alignment of Western Sydney Orbital. sheet 
1. LPI, January 1947. 
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Figure 2.3: Aerial photo of southem part of southem alignment of Westem Sydney Orbital. Sheet. 
LPI. January 1947. 
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Figure 2.4- Aerial photo of middle end of southern alignment of Western Sydney Orbital. sheet 

LPI, May 1951. 
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Figure 2.5: Aerial photo of northern end of southern alignment of Western Sydney Orbital. sheet 

4. LPI, Mav 1951. 
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Figure 2.7: Bernera Estate plan as suhdivided in 1889. ML. Subdivision Plans, Liverpool, L/10/4. 
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The Morris and Britton report on the Colonial Landscapes of the Cumberland Plain and Camden. 

NSW identified the presence of the site of the Bemera homestead at Prestons but noted that since 

the fire in 1986 the 'local area has recenfly developed for suburban housing and the former 

Bemera is now only an archaeolo2ical site'.-' No other houses, landscapes or sites mentioned in 

this report are adjacent to the current study area. 

The 1947 aerial photos show the Church and School Lands as being generally undeveloped in 1947 

indicating that some areas had been cleared very little or that there was considerable re(irowth on 

lands no lon2er intensively used for grazing or farming (Fig. 2.2. 2.3). 

The proposed WSO then passes through the southwest comer of School and Orphan lands, into a 

small property once owned by Drummond. It then passes through the northeastern part of the 

Hoxton Park Estate which was subdivided in 1887 and in 1906 was described as 'thicklv timbered. 

Small holdines, a few occupied, the others are covered with thick timber & scr-ub'.' It crosses 

over the line of Cowpasture Road, an early road in the district. It next passed through a larger 

estate granted to Barron Field called 'Hinchinbrook' (Fig. 2.1). To the north was 'Cecil Hills', 

the eariv estate of Sir John Wvlde. Jud2e Advocate, which has extant original buildings (Fie. 

1.6).' This house and outbuildin2s are located on Sandrin2ham Drive, Cecil Hills and are 

considerably to the east of the proposed realignment of the WSO in this area and are therefore not 

affected bv the WSO. 

Elizabeth Drive, which is the northern boundary of the current study area. is within the former 

boundary of the Cecil Hills Farm 2rant. The Cecil Hills grant was made in 1817 and was taken up 

in 1818. The house is thought to have been built c. 1824. The Wylde's ran cattle on the property 

and sold beef to the government stores. Judge Advocate John Wylde was recognised as one of the 

lareest landholders in the colony in the 1820s. The family retained ownership until 189? when the 
7 

Perpetual 'I rustee sold the property. The Crown compulsorilN purchased this property in 1972 . 

Only parts of this grant have been subdivided. The 1947 aerial photos show that this area was 

uncultivated erazin2 land with some fenced vards with some house and outbuilding groups at some 

distance from the stud-,, area (Fi2. 2.5. 2.6). One of the vard areas (WSO-E-2) will be affected bN 

the proposed route of the WSO. 

The Hoxton Park Airport. which was initially used as a WWII airstrip, is to the west of 

Cowpas[ure Road (Fit!. 2.4~ 2.5. 2.8). It appears to be mostly within the two early grants to 

Barron Field and Judp-e \A"vide. The southern end is probably within The Hoxton Park Estate.' 

While it has been reported that the airstrip had *revetments' these actual]y consist only of gravel 

road taxiways.- The aim of the taxiways vvas to allow for the planes to be quickly scattered, in the 

case of a Japanese attack. into the adja cent tree cover (now Landcom land). An aerial photo (Fig. 

'.~) shows the position of the main taxi\vay from the airport to the revetments and indicates the 
IoL:atlon of proposed impacts from the WSO alignment. 

Morris and Britton 2000: 113. 

Quoted in Kass 1992: 1. 19. 

Keatinc 1996:22. 

Herita2e Office Re2ister listina. Aeb page. 

Mitchell LibrarN . Li\ erpool subdivision plan L 10;'34. 

lain Stuart. pers. comm. 
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2.2 	Review of Historical Aerial Photos 

The study area was generally undeveloped by 1947 and 1950. The aerial photos are reviewed 

from south to the north. 

Figure 2.2 (1947) shows the general vicinity of the WSO route was undeveloped although there 

were houses on Skipton road to the east of the alignment. The route i!enerally goes along the rear 

of these properties. 

Figure 2.3 (1947) indicates two possible sites (WSO-E-2 & 1) within the vicinity of Bernera Road 

and Joadja Road which are in the path of the proposed alignment. Again the surrounding 

countrvside is mostly grazing land with some rural houses and outbuildin2s. The site of Bernera is 

visible to the southeast of the WSO alignment with its layout of intact houses. 

Figure 2.4 (1951) this sheet shows that the area to the south of Hoxton Park Airport is mostly 
grazing land with limited cultivation. There appears to be only one house on this sheet close to the 

proposed alignment of the WSO, near the end of Government Road (WSO-E-23). 

Figure 2.5 (1951) this sheet shows the general deforested appearance of grazing land surrounding 
- 	

Z~ 	 - 
Hoxton Park Airport. At the west of the northern end of the airport is the gravel road or taxiway 

going into the forested area which contained the taxiways. To the northwest of the airport was an 

area with pens or animal vards adjacent to a dirt road. These yards were probably associated with 

a house to the southwest. The yards area is directly impacted by the proposed WS0. 

Figure 2.6 (1947) on this sheet the areas are more deforested with tracks and creek lines to the 
south of Elizabeth Drive. The Citv Farm (WSO-E-6) (indicated) is considerably to the west of the 

proposed NAISO alignment and therefore outside its corridor nf impact. 

0 

0 
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2.3 	Archaeological Sites 
A number of potential sites were identified within the general area of impact from the WSO. Of 
the sites in this list only some of them are within the corridor of the proposed WSO. 

Item Description Location LGA Register Level of Proposed 

Number Listing Significance NN'SO 

(Previous (AHC. Impact 

site SHR, N"T. 

name) LEP. S~N) 

WSO-E-1 Site next to Spanish Southwest cnr of Liver-pool Nil To be Direct 

Mission House. Bernera Road and determined 

Potential subsurface Jedda Road. but probablN 

remains. Prestons. Local 

WSO-E-2 Site of outbuildin2s Jedda Road. Liver-pool Nil To be Direct 

opposite Joadja determined 

Road, Prestons but probabl\ 

Local 

IKSO-E-3 Hoxton Park Airport Co)x,pastures Rd Liverpool Potential]\ Limited 

Hoxton Park AHC National impact on 

Estate taxiAa\ onl% 

WSO-E-41 Farm buildings West ot'Kensington Liverpool Nil To be Direct 

(CH-E- 1) archaeolo2ical site Crescent. Cecil determined 

Hills 

WSO-E-5 Upper Canal Junction of Liverpool SHR State 36 m above 

Svstem: Cecil Hills Elizabeth NT. tunnel. 

Tunnel Drive'Wallgrove LEP, encloses 

Road S NA, shaft 

IA7SO-E-6 Citv Farm East of Truzon Fairfield LEP Re2ionai No impact 

Road, Abbotsbun, Status in 

I ~EP 
following 

chanpesto 

NSW 
Herjtj.L,e Act 

is Local 

IKSO-E-7 Relics of tarl~ Elizabeth Drive Fairfield LEP Re2ional No Impact 

Homestead Ahbotsbur~ Status in 

LEP, 

fol lowinlo 

changesto 
NSW 

Her-itaL'CACI 

is Local 

WSO-E- Sitt: of hou~~ and End ()t Go% t2rnment Li~erpool Nil To he Nont: 

2-, outhuilclinL~ Road determined 

but prohabl\ 

Local 

Cdscy & Lowe Associcites 
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A recent heritage report has been written on Hoxton Park Airport by HLA Envirosciences. 

Permission to obtain this report has been requested from the owner but it has not vet been made 

available. This report was only finalised at the end of June 2001 and was written as part of 

addressin the issues regarding a nomination of the airport to the National Estate. This site is 9 
currently on the interim register of the National Estate and is therefore protected under Section 30 

of the Australian Heritage Commission Act. This requires the appropriate Federal Government 

agency to refer the matter to the Australian Heritage Commission for advice on the heritage issues 

affecting this site. 

9~foxron Park (RAAIF Landing ground 1942 

R.A.A-F. LANDING taNUUM-) 
SCA~.~' low 

0 

0 

*~AXL 
	 nx 	 V#11AM C 

4,8 

Figaure 2.8: Plan of Hoxton Park Airport in 1942. Provided from application for listing on the 

National Estate. 
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2.3.3 WSO-E-5 Upper Canal System — Cecil Hills Tunnel 
The Cecil Hills Tunnel is an integral part of the nine teenth-c entu. ry Upper Canal Systern which 

ides water to Sydney. It is managed by the Sydney Catchment Authoritv. The upper canal is prov 
a 36-mile (57 km) conduit of tunnels, open canals and aqueducts. Work on the scheme 
commenced in 1880 and was completed in 1888." The tunnel was excavated in the 1880s as part 
of a system of tunnels and canals that transfers water from the Upper Nepean to Prospect 
Reservoir. A total of seven shafts were sunk to allow for drivine the tunnel both directions from 
the shafts. Shaft no. 4, adjacent to Elizabeth Drive and Wallgrove Road. is approximately 110 
feet (33.8 m) deep (Fig. 4). The top of the shaft is covered with a circular sandstock brick 
structure with hard cement mortar and capped with rough-faced and margined sandstone blocks 
and a steel lid (Figs 5. 6). The shaft and tunnel are both brick lined.'' The shaft structure is 1.8 
in by 1.8 m. The top of the tunnel is approximately 33.8 m deep where the proposed line of the 
WSO intersects with the line of the Cecil Hills Tunnel. 

Other tunnels in the Upper Canal system include Trafalgar Tunnel. Weston Tunnel, Calmslevs 
Tunnel, Devils Back Tunnel. Molles Main Tunnel. Badgally Tunnel, Mt Annan Tunnel. and 
SuRarloaf Tunnel. All of these tunnels have shafts. No details are available on the number of 
shafts within the tunnel system. The shafts were used to excavate the tunnels. to remove stone 
from the tunnel cuttings and to provide air to the system. They still operate this way today. No 
specific details are available on the shafts within the tunnel component of the system from the 
overall heritage study completed in 1992.'2  According to comments from SCA workers all other 
shaft covers are pyramidal sandstone block structures. 

7) 

9 

Fig-ure 2.9: Section through  Cecil Hills tunnel showing the position of Elizabeth Drive. Shaft no. 
is 126 feet (39 in) deep near the proposed alignment of IAISO not far from Elizabeth Drive. 

Aird 1961:16-17. 

Inventor% Form from Herita2e Stud%, Sian Waythe (SCA) pers. comm. 
Sian Waythe, SCA pers. comm. 
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2.3.4 WSO-E-2 Site of Outbuildings 

is 	
The aerial photograph showed that there were a group of outbuildings in this area that were 

z~ probably associated with a house on Jedda Road, opposite Joadja Road (Fig. 2.3). These 

outbuildings were on a property that was part of the subdivision of the 'Church and School Estate' 

(Fig* 2.7). These buildings ap pear to be twentieth centun-. Modem works on this property show 

that there has been considerable build up of fill levels in this area which will have buried an\ 

potential archaeological remains (Photos 2.5, 2.6). Additional research is required to identify the 

nature of the archaeological potential of this site and its heritage significance as part of the detailed 

assessment of the site. 

4 

Photo 2.5: 

View to 

southeast from 

Bernera Road 

near comer 

with Jedda 

Road. Piles of 

fill in 

back2round 
have raised the 

original levels 

in thi,~.qrea. 

Photo 2.6: 

This area 

includes the 

site of WSO-E-

2 - farm 

outbuildings 

and extensive 

layers of fill 

imported into 

this area. 

0 

0 
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2.3.5 WSO-E-I Site next to Spanish Mission House - subsurface remains 
The 1947 aerial (Fig.  2.3) shows an extensive group of buildings in this area which ma\' be 
associated with the derelict remains of a fibro Spanish Mission style house c. 1930s (Photo 2.7) or 
with another house which according to initial research was owned and occupied by a Mr Sharpe. 
No remains survive of the buildin2s that were adjacent to the derelict house. The area is currently 
covered bv blackberries and extensive sapling regrowth (Fig. 2.8). Ariv buildinp-s in this area 
would post-date the 1889 subdivision. Additional research is required to identify the nature of the 
archaeological potential of this site and its heritage significance. This will be undertaken as part of 
the detailed assessment sLaee. 

E 

Photo 2.7: 
Ruined fibro 
Spanish Mission 
style house on 
western comer of 
Bemera and 
Jedda Roads, 
Prestons. 

Photo 2.8: Land 
to south of house 
that was shown 
occupied by  a 
group of 
buildings on the 
1947 aerial. It is 
now covered 
with black-berry 
bushes and 
extensive 
saplings. The 
proposed WSO 
route goes 
throuuh  this 
area. 
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Ig 	2*1,1 NN"SO-E-21 Sile ol house and oulbuildings 
Fizure 2.4 shows a single house and outbuildincis previously located at the eastern end of 
Government Road. The location of this house. when compared to the modem house near this area 
(Fig. 2 .10), appears to be further to the west in the vicinity of the new housing estate. It is 
therefore considerably outside the proposed alignment of the WSO. Based on our current 
understandiniz no further work is required on this site as there are to be no impacts from the 
proposed ali2nment of the WSO. 

0 

0 

Figure 2.10: Recent aerial photo overlaid with proposed route of 'A'SO. The probable location of 
the house and outbuildinLs 0A"SO-E-23)) is indicated on this aerial bv a black dot. It is on the ed2e 
of the new housinL,  estate and appears LO be outside the boundary of the WSO alignment. 

0 
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2.3.7 Cowpasture Road 
Marx,  Casey and Tony Lowe inspected the length of Cowpasture Road that will be affected by the 
proposed line of the WSO. All culverts were modem concrete and there was no evidence for 
earlier road elements (Photo 2.9). The visual significance of this section of Co\vpasture Road has 
been assessed by Warwick Mayne-Wilson. 

0 

Photo 2.9: Main 
concrete culvert 
on Cowpasture 
Road where the 
road will be 
altered bv the 
proposed WSO. 

	

3.0 	Heritage Significance 

	

3.1 	Heritage Significance 
No detailed si2nificance assessment of sites within the studv area has been undertaken as part of 
this survev report. Where there are stated or known levels of heritap-e siiznlficance these are listed 
below. Three of the identified potential archaeological sites are indicated as hke]y to have a local 
level of heritage significance. This is based on the later nineteenth or early twentleth-century date 
for their construction and occupation and the indication that these are generallv representative of 
t%pes of' sites known to be typical of the local area and land uses. These sites will be assessed in 
niore detail, as part of an archaeological assessment. This process requires further historical 
research to be undertaken which allo,,\ , s for a better understandin,-,  of the nature and sii,-nificance of' 
the sites and allows for the makinL,  of' more detailed recommendations. 

Interim National Estate 
& 	\VSO-E-_',  - Hoxion Park Airport 

State Significance 
0 	WSO-E-5 - Upper Canal S\ s[ern: Cecil Hills Tunnel 

Probably of Local Significance 
NN"SO-E-1 - Site next to Spanish Nlission House. Potential subsurface remains. 
NVSO-E-2 - Site of outbuildinus 

NN'SO-E-4 - Farm buildinas archaeo]02ical site 

fe 
CdSCY & Lowe Associates 	 Southern Section, Western Sydney Orbitdl 

Non-Indiqcnous Heritdpe Survey 



0 

NH.' 

	

4.0 	Results and Recommendations 

	

4.1 	Results 

The southern section of the WSO contains a series of known and potential heritage sites and relics. 

These are: 

Item Description 'Location LGA Register Level of Impact 

Number Listing Significance 

(Previous (AEC, 

site SHR, 

name) N-r. LEP, 

SNN7I I 

WSO-E- I Site next to Spanish Southwest cm- of Bernera Liverpool Nil To be determined direct 

Mission House. Road and Jedda Road, but probabl\ Local 

Potential subsurface Prestons. 

remains. 

WSO-E-2 Site of outbuildirtzs offJedda Road, opposite Liverpool Nil To be determined direct 

Joad-ja Road, Prestons but probabl~ Local 

NAISO-E-3 Hoxton Park Airport Cov,,p astures Rd Hoxton Liverpool Potemiallv National taxiways 

Park AHC Estate 

WSO-E-4 Farm buildings West of Kensinpton Liverpool Nil To be determined direct 

(CH-E-1) archaeological site Crescent. Cecil Hills but probably Local 

I 
WSO-E-5 Upper Canal System: Junction of Elizabeth Liverpool SHR. NT, State above 

Cecil Hills Tunnel Drive/Wallprove Road LEP, SW position of 

tunnel. 

burie, shaft 

All these site, have a minimum level of protection under the relics provisions of' the Heritage Act 

while some have a further level of protection, such as being listed on a LEP or on the State 

Heritage Re2ister. 

4.2 Recommendations 

All of the identified heritage sites within the southern area of the proposed WSO alignment. 

excepting the Cecil Hills tunnel, require detailed assessments of heritage significance and an 

analysis of impacts from the NAISO alignment as the next stage of the heritage process. The 

sites requiring archaeological assessments are: 

0 	WSO-E-I - Site next to Spanish Mission House. Potential subsurface remains. 

0 	NNISO-E-2 - Site of outbuildin2s 

0 	WSO-E-3 - Hoxton Park Airport 

0 	NA'SO-E-4 - Farm buildlm-,s archaeological site 

These sites need to be assessed in accordance with the NSW Heritaize Office Archaeoloeical 
Assessment Guidelines. These assessments mav make recommendations for further 

archaeoloi!ical work which ma\ include: testing, recording, archaeological investigation 

(excavation), monitorinp-, avoidance of a site or other appropriate recommendations. 

The Cecil Hill Tunnel. which s on the SHR, requires investigation to establish the depth of the 

tunnel within the stud%- area. near the intersection with Elizabeth Drive and Wallorove Road, 

and the impact on the shaft which it is proposed to bun'. An understanding of engineering 

issues in relation to the roadworks can onIv be determined once the successful contractor 

identifies appropriate meLhodolog% . Details of potential impacts from construction works need 

to be established. such as. % ibraLIons and other impacts. If there are any Potential Issues from 

construction works these need to be mitigated. RTA has advised that 'The successful 

Contractor A III be advised to ensure that he protects from damage the tunnel and vent'. 
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5.0 	Statutory Requirements and Approvals 

	

5.1 	Summary List of Statutory Requirements and Approvals 
All items included in this list are protected under the NSW Heritage Act 1977 (amended): 

Item Description Register Statutory Approval Level of 

Number Listing Requirements Significance 

(Previous (AHC, 
site name) SHR. NT, 

LEP. S") 
"ISO-E- I Site next to Spanish Nil Relic provisions s. 	140 To be 

Mission House. of NSW approval determined but 

Potential subsurface Heritage Act - NSNA' HO probably Local 
remains. 

)AISO-E-2 Site of outbuildin2s Nil Relic provisions s. 	140 To be 
of NSW approval- deter-mined but 

Herirap,e Act NSW HO probably Local 

'A'SO-E-3 Hoxton Park Air-port Federal aeency Potentiafly 
AHC referral to AHC. National Estate 

Relic provisions s. 	140 
of NSW approval 

Herita.e,e Act NSW HO 

'A'SO-E-4 Farm buildin2s Nil Relic provisions s. 	140 To be 

(CH-E-1) archaeolo2ical site of NSW approval determined but 
Heritage Act NSW HO probabiN,  Local 

\%'SO-E-5 Upper Canal System: SHR SHR reaister s. 60 approval State 
Cecil Hills Tunnel NT, LEP NSW HO, 

LEP, LEP approval 
S 'A" Liverpool 

I I 	
Council 

0 

0 
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Cecil Hills Tunnel Statement of Heritage Impact for a s.60 
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Mr Gary Pringle 
NSW Heritage Office 
Level 11 
2-10 Wentworth Street 
PARRAMATTA 2124 	 W'.%WrtLrtsw.govau 

Roads and Traffic 
Aarffiority 

ABN 64 480 155 255 

Environmental Services 
Branch 

Leve 3 83 P[USr)CC----e R3-~-
Eiack-ow, NSW2 1 4 ~P 
e,e,-ncne (0': 967: 

Regarding: Cecil Hills Tunnel 

08/08/01 

Dear W-Phrigle, 

Thank you very much for meeting with us earlier this week. Further to your enquiries at that 
meeting, and you letter of 09/08/01, please find additional information below to assist you in 
processing the Section 60 application for the Cecil Hills Tunnel, lodged 03/08/01, along with a 
cheque for $400-1 being the prescribed fee. 

Justification for Proposal: 

The original proposal was to retain the Cecil Hills Tunnel vent to the east of the road. The 
relocation now places the vent in the median of the road. Although there will be no physical 
damage to the vent, its visual context on the landscape (which has been assessed as 
significant) will be altered. 

A relocation of the WSO southbound ramp to Elizabeth Drive and the Elizabeth Drive to WSO 
southbound ramp westwards is required to reduce the footprint of the WSO. The purpose of 
the proposed relocation is to protect an area of nationally threatened bushland (Cumberland 
Plain Woodland) and a future area of Western Sydney Regional Park. 

0 	Potential Damage of Item by Concrete Footpaft 
Further to our discussion regarding damage to the vent by the proposed concrete footpath 
around the base of the item at the current ground level, we have consulted one of our advising 
civil engineers for the project, who has provided the following information: 

1 	Potential for damage to vent structure due to expansion/contraction of the concrete., 
This would be extremely unlikely as the concrete will be 4m below final ground level and not in 
direct sunlight. However to overcome the potential for damage the concrete would be fully 
jointed and an expansion joint material placed for the full depth of the slab around the entire 

circumference of the brick structure. 

2. 	Potential for damage due to chemical attack by concrete: 
This scenario is extremely unlikely to impossible. The mortar bonding the bricks currently is 
cement based and there are no signs of chemical damage. Therefore concrete (also cement 
based) would not cause any damage. 

0 



3. 	Damage during placement of the concrete surround slab.- 

As required with all work in the vicinity, the appropriate precautions would be taken to prevent 
damage. In this instance, plastic covers would be used to cover the vent structure to prevent 
concrete splashing onto the surface of the bricks. Once the footpath is laid, the plastic cover 
would be removed. 

In order to prevent potential damage to the vent structure, it would be possible to leave the 
concrete footpath out altogether. This is not recommended as the ground around the 
structure would possibly become damp and muddy as grass is unlikely to grow, making 
access difficult and possibly causing damage to the bricks due to permanent soaking. 

Expansion of the Statement of Significance: 

Please find attached a revised edition of the Statement of Heritage Impact relating to the Cecil 
Hills Tunnel. The revised edition was undertaken by Casey & Lowe Associates and contains 
an expansion to the statement of significance and more detailed information on the material, 
visual and contextual impacts. 

The RTA's own investigations into the Upper Canal have been assisted by the SCA. The SCA 
advises that there is no map evidence in their archives which details the exact number of 
shafts that exist along the Upper Canal. A field survey conducted by the SCA for the purpose 
of this heritage assessment located 10 tunnels along the entire Upper Canal and noted that 
Shaft 4 was the only shaft on the Cecil Hills Tunnel. The remaining 10 tunnels are all located 
on SCA owned land, most of which is surrounded by private property. Additionally, Shaft 4 is 
the only known vent structure on the Upper Canal that is built from sandstock brick. 

Civen the above Mfurmation, the contextual representativeness of Shaft 4 is highly significant. 
Hence, the RTA would take all necessary measures to maintain access to Shaft 4 and to 
protect it from any damage during construction. The measures outlined in Attachment 2 of 
our application would achieve that objective. 

We trust this is now sufficient information for you to process the Section 60 application. 
Please do not hesitate to contact me if you require further clarification. 

Yours sincerely, 

Geoff Cahi/—~ 
Manaig6i, Environmental Services 
Client Services Directorate 



Statement of Heritage Impact 
Proposed Western Sydney Orbital 

Cecil Hills Tunnel and Shaft 

Statement of Heritage Impact for: 
Proposed line of Western Sydney Orbital which would place Shaft 4 of the Cecil Hills Tunnel 
within the median strip of the proposed new road near the comer of Elizabeth Drive and 
Wallgrove Road (Figs 1, 2). This property is owned and managed  by the Sydney Catchment 
Authority. 

Date prepared: 
2 August 2001, amended 8 August 2001. 

Heritage Listings: 
Cecil Hills Tunnel is listed on the State Heritage Register (gazetted 18 November 1999, no. 
1373). It is listed on the Liverpool Heritage LEP, by the National Trust (NSW) and is on the 
Sydney Catchment Authority's s. 170 register. 

Statement Prepared by: 
This Statement of Heritage Impact was prepared by Mary Casey and reviewed by Tony Lowe of 
Casey & Lowe Associates for the NSW Roads and Traffic Authority (RTA). Warwick Mayne-
Wilson of Mayne-Wilson & Associates has provided advice on visual assessment and impact. 

Background 
The Cecil Hills Tunnel is an integral part of the nineteenth-century Upper Canal System which 
provides water to Sydney. It is managed by the Sydney Catchment Authority. The upper canal 
is a 36-n-ffle (57 km) conduit of tunnels, open canals and aqueducts. Work on the scheme 
commenced in 1880 and was completed in 1888.' The runnel was excavated in the 1880s as part 
of a system of tunnels and canals that transfers water from the Upper Nepean to Prospect 
Reservoir. A total of seven shafts were sunk to allow for driving the tunnel both directions from 
the shafts. Shaft no. 4, adjacent to Elizabeth Drive and Wallgrove Road, is approximately 110 
feet (33.8 m) deep (Fig. 4). The top of the sh aft is covered with a circular sandstock brick 
structure with hard cement mortar and capped with rough-faced and margined sandstone blocks 
and a steel lid (Figs 5, 6). The shaft and tunnel are both brick lined. 2  The shaft structure is 1.8 
m by 1.8 m. The top of the tunnel is approximately 33.8 m deep where the proposed line of the 
WSO intersects with the line of the Cecil Hills Tunnel. 

Other tunnels in the Upper Canal system include Trafalgar Tunnel, Weston Tunnel, Calmsleys 
Tunnel, Devils Back Tunnel, Molles Main Tunnel, Badgally Tunnel, Mt Annan Tunnel, and 
Sugarloaf Tunnel. All of these tunnels have shafts. No details are available on the number of 
shafts within the tunriel system. The shafts were used to excavate the tunnels, to remove stone 
from the tunnel cuttings and to provide air to the system. They still operate this way today. No 
specific details are available on the shafts within the tunnel component of the system from the 
overall heritage study completed in 1992.' 

Aird 1961:16-17. 
Inventory Form from Heritage Study, Sian Waythe (SCA) pers. comm. 
Sian Waythe, SCA pers. comm. 
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Significance of Item 
The Heritage Study of the Upper Canal, Prospect Reservoir, & Lower Canal (Upper Nepean 
Scheme), 1992 by Higginbotham et al., identified the Cecil Hills Tunnel, as part of the Upper 
Canal as having a state level of significance. While there was no detailed statement of 
significance for the Cecil Hills Tunnel it was identified as having historic, interpretative, 
integrity, representative and technical significance (See attachment - Inventory Form). The 
tunnel was listed as part of the upper canal on the State Heritage Register. 

Statement of Significance 
The s. 170 register statement of significance is for the Upper Nepean Scheme, of which Cecil 
Hills Tunnel is a part. The following statement is taken from the s. 170 register inventory form. 

The Upper Nepean Scheme is significant because: 

It has functioned as a unique part of the main water supply for Sydney for over 100 years, 
and apart from development in supply and improvements has changed little in its basic 
principles since the day it was completed, except for the decommissioning of the Lower 
Canal in the 1990s. 

It provides detailed and varied evidence of engineering construction techniques prior to the 
revolution inspired by reinforced concrete construction. Although concrete was later used to 
improve the durability of the Sydney, much of the earlier technology is still evident along the 
Canal. 

It also provides extensive evidence of the evolution of engineering practice, such as the 
replacement of timber flumes by wrought iron flumes to be followed by concrete flumes. The 
early utilisation of concrete for many engineering purposes in the System, also demonstrates 
the growing emergence of an engineering technology based on man-made  materials. 

The Upper Nepean Scheme made the big advance from depending on local water sources to 
harvesting water in upland catchment areas, storing it in major dams and transporting it to the 
city by means of canals and pipelines. 

In its scope and execution it is a unique and excellent example of the ingenuity of late 
nineteenth century hydraulic engineering in Australia, illustrating the techniques of canal 
building (often at extremely small grades), the progressive improvements in both pipe 
manufacture and pipeline construction, and the construction, even by present day standards, 
of a large earth fill and rock dam. Of particular note is the way in which it was designed to 
supply a large area of Sydney by gravity. 

Now, over 100 years later, its components are still par of Sydney's main water supply 
System, an in most cases operate in essentially the same was as was originally envisaged, 
except for the decommissioning of the Lower Canal in the 1990s. 

Of the way in which the initial Scheme completed in 1888 lent itself to progressive 
development over a period of over 100 years to meet Sydney's increasing water supply needs. 

Many of the original control installations such as the "stoney gates", s top logs, penstocks 
and gate valves, are still in service and continue to illustrate the technology of the time. 

The scheme possesses many elements of infrastructure which are of world and national 
renown in technological and engineering terms. 

Significance under previous criteria (s. 170 register extracted from Higginbotham et al. 1992): 

Historical Significance: 
The Upper Nepean Scheme has functioned as part of the main water supply system for 
Sydney for over 100 years, and apart from development in supply and improvements has 
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changed little in its basic principles since the day it was completed, except for the 
decommissioning of the lower Canal in the 1990s. 

Now, over 100 years later, the components of the Upper Nepean Scheme are still part of 
Sydney's main water supply System, and in most cases operate in essentially the same 
way as was originally envisaged, except for the decommissioning of the Lower Canal in 
the 1990s. 

Aesthetic Significance 
The Upper Nepean Scheme is an excellent example of the ingenuity of the late nineteenth 
century hydraulic engineering, illustrating the techniques of canal building (Often at 
extremely small grades), the progressive improvements in both pipe manufacture and 
pipeline construction, and the construction, even by present day standards, of a large 
earth fill and rock dam. Of particular note is the way in which it was designed to supply a 
large area of Sydney by gravity. 

TechnicalfResearcb 
The Upper Nepean Scheme provides detailed and varied evidence of engineering 
construction techniques prior to the revolution inspired by reinforced concrete 
construction. Although concrete was later used to improve the durability of the Sydney, 
much of the earlier technology is still evident along the Canal. 

It also provides extensive evidence of the evolution of engineering practice, such as the 
replacement of timber flumes by wrought iron flumes to be followed by concrete flumes. 
The early utilisation of concrete for many  engineering purposes in the System, also 
demonstrates the growing emergence of an engineering technology based on man-made 
materials. 

The Upper Nepean Scheme made the big advance from depending on local water sources 
to harvesting water in upland catchment areas, storing it in major dams and transporting 
it to the city by means of canals and pipelines. 

Now, over 100 years later, the components of the Upper Nepean Scheme are still part of 
Sydney's main water supply System, and in most cases operate in essentially the same 
way as was originally envisaged, except for the decommissioning of the Lower Canal in 

40 	the 1990s. 

It is highly significant that the initial Scheme, completed in 1888, lent itself to 
progressive development over a period of over 100 years to meet Sydney's increasing 
water supply needs. 

Rare 

Many of the original control installations such as the "stoney gates", s top logs, penstocks 
and gate valves, are still in service and continue to illustrate the technology of the time. 

Representativeness 

Although many  of the features of the Upper Nepean Scheme are used elsewhere in the 
SWC system, nonetheless many  of the structural elements are unique to the Upper 
Nepean Scheme. 
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Integrity/Intactness 

Apart from the decommissioning of the Lower Canal, which still remain a distinct 

entity, the whole of the Upper Nepean Scheme remain largely intact and preforms the 

same functions as originally intended. 

There is no detailed statement of significance for the Cecil Hills Tunnel and no detailed mention 

of the shafts. 

Comments on Visual Issues' 

Figure 8 is a photo looking north from the junction of Elizabeth Drive and Wallgrove Road. The 
shaft is not visible at this point although it is only about 200 m to the north. It is scarcely a 

noticeable element in the landscape. 

This raises the issue as to whether a purely functional item such as a brick airshaft that is related 

to an underground tunnel warrants either a curtilage or consideration of view corridors or 

catchments. to it. Certainly, no consideration would have been to views from it in an, direction 

when the shaft was built, as this was quite irrelevant. Nor, of course, did it have any visual or 

functional relationship with Cecil Hills farm. 

It is clear that the proposed line of the WSO would be running directly over the shaft. It is for 

others to decide how it should be best treated in that event. However, there would be no visual 

loss to the community, or its ability to be aware of, or to interpret, the tunnel if the shaft were to 

be covered over by the WSO. A tunnel, by its nature, is underground, and this one makes no 
contribution to visual landscape character. 

Other shafts along the Cecil Hills Tunnel 

The other shafts along the Cecil Hills Tunnel are built in large sandstone blocks in a pyramidal 

form.5 This is the only shaft of this form among the approximate 20 shafts in all the tunnels.' In 

my view because this shaft was so close to a roadway (Elizabeth Drive) it was built so it would 

not be particularly visible and therefore not be subject to vandalism. 

Proposed Impact 

As the tunnel is about 33.8 rn deep where it passes undemeath the proposed alignment of the 
WSO at the junction of Elizabeth Drive and Wallgrove Road there will be no impact on the 

tunnel (Fig. 4). It is proposed that the above-ground shaft structure will be enclosed by the 
proposed WSO alignment. Appropriate measures, based on engineering advice, will be put in 

place to protect the tunnel and shaft and shaft structure and to rn~itigate impacts. 

Methodology for Mitigating Impacts 

The following methodology was produced by Australian Water Technologies (AWT), and the 
NSW Roads and Traffic Authority (RTA) in consultation with Sydney Catchment Authority 
(SCA). 

The proposed works around the shaft and surface structure: 

Comments in this section are from Warwick Mayne-Wilson. 
Sian Wyeth and Byron Grant, SCA staff pers. comm. 
Byron Grant pers. comm. The SCA does not have deWls on shaft numbers or their configuration. They 

are in the process of surveying the top of the Cecil Hills Tunnel to confirm the number of shafts and the 

configuration of the shaft capping structures. There are currendy access problems to doing this. 

0 
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The structure will be positioned in the median of the Western Sydney Orbital between the 
main southbound and northbound carriageways. 

The concept design surface level is planned to be raised by approximately 4m at the location 
of the surface structure. 

No damage or alteration to the structure will be acceptable. 

The brick surface structure shall be protected from damage by a surrounding reinforced 
concrete protective structure. The protective structure shall be constructed so as to provide 
clear access, at the existing ground surface level around the entire circumference of the brick 
surface structure, of no less than I metre wide between the two structures. 

In order to prevent surface water runoff from entering the new protective structure and the 
access shaft, the new protective structure shall be constructed so that it extends by 
approximately 0.5 meLres above the future median invert level. 	Surface water shall be 
diverted around the protective structure by localised shaping and bunding of the fill in the 
median. 

a 	Access to the Upper Canal access shaft and surface structure shall be provided via the median 
of the Westem Sydney Orbital. Flexible unbound pavement areas shall be constructed 
adjacent to both the northbound and southbound carriageways either side of the new 
protective structure in the median. These pavements shall allow SCA vehicles such as trucks 
and cranes (50T crane) to park next to the protective structure for maintenance and SCA 
access purposes. The pavements shall be weather proof, however they need not be sealed. 

The new protective structure shall be provided with a removable steel lid, which shall be 
fitted such that a gap of 20mm is made between the under side of its edge and the protective 
structure. 

Within the protective structure, just below the steel lid, a removable mesh screen shall be 
provided as a secondary measure to prevent falls or objects being dropped into the access 
shaft. 

At the base of the protective structure (and the access shaft surface structure), the 
surrounding ground shall be paved with a 75mm thick unreinforced concrete slab. The slab 
shall be constructed so that water is directed away from the brick surface structure towards a 
subsoil drainage pipe, which drains to the outside of the Westem Sydney Orbital 
embankment. 

Access into the protective structure for SCA personnel shall be achieved by the provision of an 
extendable steel ladder bolted to the inside face of the protective structure. 	A platform to allow 
access to the top of the -brick surface structure shall be installed approximately halfway down the 
inside face of the protective structure. 

The proposal impacts on the heritage significance of the item in the following way: 
The proposed methodology outlined above retains the physical fabric and integrity of the item. 
While the proposed methodology %vill surround the item it will still provide access both inside and 
outside of the item. According to the visual assessment there will be no visual loss to the 
community if the shaft structure is no longer visible. In general the impact on the item is limited 
to burying it within the road but all other components of the system will still operate - it will 
provide air and access to the runnel. There will be no loss of access to an operating part of the 
Upper Canal system. Therefore the proposed Westem Sydney Orbital will have no material 
effect on the state significance of the Cecil Hills Tunnel or the Upper Canal or the Upper Nepean 
Scheme. 

Impacts on the item would be mitigated by: 
0 	Retaining any fill away from the sides of the structure. 
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Putting protective measures in place during construction to ensure the structure is not 
accidentally damaged. 
Acceptable levels of vibration being established that will not cause darnage  to the visible 
struct=, as well as the integrity of the shaft itself and the tunnel. 

List of figures: 
Figure 1: Location plan 
Figure 2: Plan showing the proposed line of the WSO and the position of the vent. 
Figure 3: Section through the proposed WSO showing the position of the vent. 
Figure 4: Historic section through Cecil Hills Tunnel showing the shaft and depth of tunnel. 
Figure 5: Photo of above-ground shaft structure adjacent to WaIlgrove Road and Elizabeth Drive. 
Figure 6: Shaft structure. 
Figure 7: View of shaft structure from a distance. 
Figure 8: View to the north from the intersection of Elizabeth Drive and Wallgrove Road. 

Warwick Mayne-Wilson. 

Attachments: 
Inventory Form, Heritage Study of the Upper Canal, Prospect Reservoir, & Lower Canal 
(Upper Nepean Schente) 1992. 
Section 170 register listing, Sydney Catchment Authority 
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FIgure 1: Location plan. 
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Figure 2: Plan showing the proposed line of the WSO and the position of the vent. 
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Figure 3: Section through the proposed WSO showing the position of the vent. 
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Figure 4: Historic section through Cecil Hills Tunnel showing the shaft and depth of nmel. 
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Figure 7: View of shaft structure from a distance of about 20 m. The mown strip is to the fight 
of the shaft. The white vent is the gas pipeline. 

Figure 8: %:ieA to the north from the intersection of Elizabeth Drive and Wallgrove Road. The 
shaft cover is not ~ isible ai Lhi,., point. Photo b~ 'A'ar-,vick Mayne-NAilson. 
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umdon. FMrfl PheaWts Nest tD Pipe Head, cuodford. 

Am 	Frcyn Pheasar:Vs Nest to P* Head 	Comer. 

$Want I Neansid Town: UlidfOrd- 	
Stat& 

0"WAOMW Names: 

Anu/Gmupr-omp~W Uppr NaMan Wenla. 	
Grwulp 10: 

Lo=l W Amw Leas GwismuM Arm: 	 DUAP R"IOM: 	 Hkuft maim; 

MIC&TUT 	Sydney 
walzindlDy 	 Iftawana & 

C.wripbelliewn 	 Illawarra & M&GAMut 	Sydney 

CAmdtn 	 laftwil & wicarthur 	Sydney 

U,91=1 city 	 sydneywer, 	 Sydney 

Fair,'ieid Ct 	 SydMey ww 	 Sy&ey 

Blor-ftwr Cty 	 Smay We;', 	 sydnay 

Hdmyd 	 Sydney wqs~' 	 Sydney 

Group: Uffftias - NVatV 	Ca*gory: Wter 3=1y Cgna~ 

oww. Sydney Water 

Oww C4dw Wabw 	 Coo 2! 	UXw Nspeall Sc~hs 	Code 3: 	011htr 

C u"M Use.. W&, sijW~ canal and as3ovived wck 

0 pqrwar Us", Waiir "pply c2na: and aBaccla'Ad WO1k3- 

AsnauDd Slgnfflwfm: StNte 

gbwbmT*rt at 7~-.e iciltwin,; stzle",11 of srffcanoe is tor 'AO Upper Nepean Scheme aG a w~,Cle The 
rA Scngrrp, is w%rod crito sach inventry form irthe 

signifleamm: s;rifi~nze of V%dMdJW bm Wt-in 
,jMer Nepofir, Seneris Hitage SUCY. 

Tre 4w 4~ww Sc~~g is 07ftwl teu`w 

1, 11 has firiTicien as a incue Par, ~f ths m8f, w0r SOY syltwn tor Syray tw cye
~ 
' 

1:0 
yeam- wd apert Ircm dev6c;nrel! ir suo::ly and fnprovamw% r~u :%rqed ~hvs ir U 

DMC znizpim sinca 7w day K was complated, 
excer. tortV damrnmamantng CI the 

,—,~ww Off aj in Ln a '~ 9 9 0S 

2. 11 pro-jidg; ci=w. a-Ij varied evlddn:e Of efIncerrIg cxfftL'CtGn ~ec~n'"s plor to 

the Mv0Ut)on Ins;red by radcrud =Vete wftstuc~lcin- W.Ough ocr-crate WAS LM13r 
Laed % jr,,Vove tne cureblIfly of 1118 bYSWtr, Tnu~-h Of TO Osr"r t@chno'071 h Sth evidant 

along mo C—Lial. 

exlens~ve evkAr" Of ft qvoLttr~ of &V,"Ing pract'Ce, such 82 TTO 
.wwws-.-Ikw~~-p 

S 
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ftm R,.: Upper Nepean Scheme. 

LOUSM From Pheasant's Nest to Pipe Mad, Gulldfor& 

re;1a:emeni ol timber flumes bY wroughl Von fluff= to ba foijowed oy concrete furnas. The 

Wy ut1ILU= of. co=ets for many engineering purposes in te System, aLw 
derr,onstahm to ;roy~ng ernargmee of an engineering tocnn,0102Y baied upon mart-Tade 

matelials. 

The UzpeF Necean Scheme made tro bo adymw frorn dalDending on Ixaj wiUer 

swrossm harvesing water In uPivo =11mGmt areas, Storing ft In rrlziOr man' and 
umsoorting iv.o the ct~/ lcy means of MAJOr c8mals el ODallnes. 

5, In its scope art exactri 11 4 a unique and excallont ataimpW of 1118 InWILIty Of AtS 

ninetserlh OrUry nydrauk enoneerft h Australta. illiustTAtrig lhill tc:hniQuea of cana] 

bwilding, (oftn e. exromblY BrT1311 gr&du), 1116 Pmgmmive imProve—ments'n n*PP9 
rranuWuro And pli~xijne consTiction, and ta coniarructor, even ny prount. day 
starc&ros, ef a large earn fill and mrk dam. Of particulEr note is the way ir, whch h was 

d"tgried W ELT41Y 9 BF91! SM of SYCIMbY 9180Y, 

Ncw, over ICO years IatBr, its comporents are Still Part Of SAW5 MAIM w8tEr suppl y 
SylteM and in M03t CaSes opnlitt In 19$38MUAI~ the earne way as was onginallY GinvisagGd, 

eyteapt fw te dammmlissioni of the Lowr Canal In 1he I M 

% ;y am 7. of the w ay In %yn I c ~ the I r kjqj S& eme omVieled r, 1888 lent be III 	09r IV! 

deve.Wmarr. over a perzc of ow 100 YRN 10 mast 5YVrMY`: InctlasIng WaWT 346y 

nea:1; 

B.Many afths ~Mgrngj controll instB;Iatort oxl~ as the"=ey 9999', I= 1095~ penstocks 

ant gate valves. are svi ir itavlu and =M11mue 10 111istTalohe",echnoIC9 of the time. 

S. T~le seher.e pc,-zessais rrwy samanl:B of intMstrutLul'ill w~leh ars e mrd and rMlonal 
ranown in jecnnoiogtal and rigineenng Wrs 

The bstng jncj.~~ to can,, ant aR sieex'zt!.d sinzi.,rn. togather with iarcscapLig and 

plartngs, ummss 	sxcJudad. to the pr=er), councary 

Ksw1=1 Not= Ramry of zm Up;~er %eoein kno-ne. 

or Provenmce: in I U7. tne grcwl.~ z~ Sycroy :oj:k-.d wtr recurr~ ng dry seucra, brcugh, hM tn= f=9 

tho prass~rg nend ic, ;waw E4ply hticn was larger and more relianis 
1111n lie axistmg 

EctLlry gwarnPs Scum j*rls l ead t,12 Governo, (Sir Join Young'j to apPiCin! tPecl!El 

Ccrnnissw to irrmstgata --v Nn &deQuV'G'19 farm suppy m4hi be achiev-.d. 

Tn 6 30 rl,.n 35 ~ ~ 	 Wh guy .r eporLnj jr) i. 869 and recorrmandad tl~e UPPerNeVeW S&Irne Or 

wateir tTarn ta neal wiler! 04 the LiOOeT NOP15811 Fivbf &l1c b thbLr~snesl ime Avcr' 

CordeaL~x ai:1 Ulrarac, RV63 %culd no -.:nysyod by 
caral tUnnal, ripe and lacu6tue, to a 

Storige Mqrycir to bG lbj~i! a: =ro3OW- Fiern inere anotiner canal wDL;Id carry to walor to 

a Ust ja Gdemrd trorr, W-18M t* WoOd be Diced *4 a Smaller servics rwnrojr al Potis Hil 

ior C'11~wtinn te SAAMO~. 

Aftax a I&=& of sm years duh;j wh&. -10 dtcjstn waSM&CK and B nmoer of 
afteMdvrl 

procosais Were =:Wwwec te govemmani Owt
,&e gnia;G an emirall. Erglish :MI 

'Tra 
'Mcnw 	 rj 	 dbam" "Wo ?'"w 17 
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ftm um Upper Nepean Scherne. 

1 ocsoon: From Pheasant's Nest to Pipe Heaci, Guflefford. 

engineer. W. Cla,,K, Nt 1, C. E.. to review the vaftuc propoews. aatl(arNoc in NeverriDer 

1878 and, Iri May 1177, afer reviewing eight schemes, strongry etidorsed the 
Upw Nepean 

S.-M.-me. 

kn Aporo;vianon AzI w1kS passed In JLly 211C *CrKcmnenced in 1,880. CenstNeflon was 

cajmed out ty con,15,ctor! Lm6er the diredon of the Harboum and Rrvers Branch ct Me 

PumL,: Wcmz Dopartment- The head of that Dranch wat Edward OqAn MOnla
rly, who 

comricutad a great coal to pubhe sngineering worlom of the ttme. He VW resowslble for the 

bat the design ard execution of 1he worim and had a number of eta anginMA Unds! hIrn 

His sigrature "M c,-, rm= at the plans of the Scheme. 

When the Scherrejaj iniMLy been proposed in 1 Beg, M7iwW had ther dnewn up plVe tat 

parts of the Sysiom, &uch as weirs Ind Aqumu--t- SAM" 1899 
and when work actually 

corrjvn,~@d 1,,,, t6 I asoa, abrailons had beer made to tho intal pians. In 1869. Mcner~ 

had propcsec to mr4e tie veeKs, which Me Upper Canal wojld =3 by MICS Of 
&qued= wit, dvalga~ilix buim on top vf dry rutble stole, W09. Whal rA SMSM8 WAs 

:orisrrucilon in I M4, he crew uD now, pjam fic cross these creeKs wfth wroughl 

1,w inverted syphons. 

Work proceeded all ra;xd~ as posslNe Dnca. conlra.-Is wero lea, bul by June 18E. because 

of mntinjad dry seawns, them were oniy abiolvxn *M supply retfninlFl; In 11he RctanV 
Swm , no. In reMrug to ur;ent domErd& for relief, to governmert e the day ac000ted an 

offs r made ty T a S~trey eronoering frm e Mudson 8rc1ners (AT&1' t-~ te imc rpera*ed as 

C,* Er,;jneenr-j) t prc\ride a tam;crary &X* by bridgmg the gau in Iho UPIT CIM81 

wriare crq&s romane to be orofsW, and, am, mrryng 'Me Water from Plpo Head py 

G"gd Igmporary jurnIngto ne Botany Swamps. 

Met= prxe-eded ra-otly irtd, wrier a tord to commence the wori~ waa sigred Dn 3 

Saaa.,rb,Gr 1885, v~&4 wu Already uroaryray. Via)dnnurn LS6 WasMaCIG of Ve k-n's 

wxkshops a! Re-Iforr &14 Gronvile Ic ja:rzate ft vairious comrwerts. inclAing tne 

rranufaM-re :~ 12CC cul. r.)n oiDft Many of tfte!m 36 inch dliarnoter PiDai warg la~~ tc 
ostas covi floW level, over ire creeKs oogra%Q as nva-4~ ;YPI)QnS, BuXcrted 0,,, tlmnw t 

ir,tefsec:rg tie r.,Ljte c~ Ine Up~e, Canal. 

Amugj- Te rz7w,condonco waimin6ted 'Tha-a are no pL2ns', sorM pI&IS O~ the 

iernxrary rverted sy:1-cr.saxts', in tin WRIN' 5cald De!sI;gn Srar,& Pians, Rcorr. 

H=cr,'3 t&Tparar~ -Stmerre da~jverqd It first wa*Ar in January 
1 agg &M Jun~~ned urt 

Im UT.W Napear —zct*ne was ocrmascred in I M8, e%r wnicin h was dismantled and 
so.t. 

CcrstrL~-t,n art 4-erv= 	SYstsrr- 

Tna grGal rnerl C1 no U:par NoDev SCr6rne Is rhal t was,znd stIl k, a Favi!y 0M. VVatef 

ha.rvu= r, to ECLMeln HI;hlands WW, drjem?d ty t.o Pheasants Nox Md Ofoug"IMS 

Pan weim ftmvr4 all ft WSY d(rNr ~16 upper Canal Inic P~QBPW-- RG6ervoir, Msftu RIDN 
eryoV ard 3gMn ty pipe T 

.~e Lmw Canal to Po~ Heac,tnr by pipe to Potm HIII Re; 
re va.,: jetcutated to to ms~cr POrbw of " &Y and 

0 

 

its rx~l czwo"-d —i I- 
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mrig mm: upper Nepean scmeme. 
L=o= Frorn Pheasants Nest tO PiPe Hsati, oulldfard. 

riubutrO2 tit to tIrna, ail by grVIty. Even mQm ramarkabliE is that"nare 
OR 11= an area cif 

Sydney, kmwn a to'gravitatm =e' 
wn&, rewlives its wam by girmiry v:& Prospez:t 

Resarievir, the Lower Canal. Pipe Kead, Porz HiT. 7"ne Lower Canal has 506M taken W ot 

jervj:~' wItt, watsi, tjorn Prcspect Rasorvolir talng plW IC Rpe Maid. 

Tne Upper Canal w&e ;)uiA,6 of a vitneN of rnataNIG 
wl gecton lorofilas depec"dinc u=. r, ta 

nalurg of ITW CVjM jhrcug~ 0t:M It 46S passr.g 	 -x - Where t1ne ground was me,, tnB Car il 

wls V!ShaW and the 3ides; were vthed with she~e of saridstone AlAbS. ir, oMer ae;bor`13. 8 

U shape was irfihseG and -hem MG Sid" were wa~bo whh sandstons InasonrY, or, 
V cult ino 

wlid rock Iert LmRnod. Where to CrW hW to go under a Ml, 
turinala weis excavalk. 

These were le~, unFmsd if Cut thrOUgh In Wild T=, Or limed wKh brick Cr Stone, 
If Cut th=;h 

softer mae~a.'. Wh-2re N wral WC33W creeks Or largri lapmmli:n8l, au&, as ELIdale, 

SImpscr,'s, ousedpla. mLilisly, Woodiouls, Nspear.,s and Leafs Creeks, the 
ww.ar  was 

canried acrws In. wmu;ht imi invertoc syphons rntIN upon tt;ne pem. 

To spply waler 'or towns along tha rcutE, su.-n as Camden, Carrpbelftown, Inglabum and 

Lvemocl. oftkeswere bOt at sukabie bontq along the CAln8l, wrere 5= 1095 weirs used 

1 	
6 JS8 

'C O,~~rt water, At the Liverpwl Offtake., a smNi SLNaga dam W22 bull In the i 3W , for' 

Vw, rl e Canal was erriptiM t:r ceanlng or reqa~rs- 

kdifion, stlOtoaltz o, nJk-1ne&J3 permlited thas cioixg --t seotkns all tl7e Cana! for 

cleaning and raoairs, Sc thal =rrrWamr, PCILW WV Rnlm2l 2nd CtGr wasM 
did rcir And 

lits way jnjc t.~e Canal, r= go poll,ub~ Syftr~s drinkingwitar. &S&es Yfiurnescarlod 

s:cmvater over the cenal. At f~31 MdnYDf these f UMBS wars built Of bnW, w, 7adjaily 

t,ey ixers reptwed by wrowl't MM am sylil" War, 4 com:rgi fit"s- BrIdges carrigin 

rr,al:y roat such as jv Ca~rdan Rok over 1he =VM. In addtOn. 'CCCLpabOn Dric;es' 

&Lowec pircloerty owners =eeis between their hodings, 

Ato nyalling a :omi cf 39 3/A m-~ez (64 liatm&@S) ftrr. Preawrts Nest, t1he vvater 

0 	 eiterevre Trala*ir Tunne~, wrieret passed over a rreaswring Or gis4ing wel'anc ten 

acni the iniM rul Int: p-,:SMd Reservcj% Pics"cr RagaNcir was bulft In the 18809 as 

t* majar storage carn for SY09Y3 Wg;ey suPDIY- I: s 3n earth can, witi a crest iiii of 

IrWo feet 	 '.37 rriies Or 2.2 kftrnetrez) con3,str.-c issasraWlY Of 8 Puddled 
c)e~ core Aj&, 	 asiectai earin pl3oso in layars 12 r-&6'. ft:X and ccrnpa:ted !:y 

JD3~ 	 i 	 iy cuame: vorrta blocks i 8 
rollng. T~e 	

'Teen la:e of Tv da, w-gj~ g p~hw w.j~, ~cca 

:ncr,.W *,hl-K as ;rgjCcttCr, against wave acon. Trig nwr%r, heignt -4 tne darn is 88 feet 

'26.2 rritnm). A 1:~rtk ard 5tone -.ute' ;cws' dr2w@ w8tfiF frm.m *nO Ol 
2rn and leads I t Tirr-ugh 

tur,16 6TZer, 	 -a ,~s w-all to t,* Va)va Houma, wN'ch cortois t 

dzc~,,17 tihals- into II-t Lzwer Can&. Men the UDPe! NtPOM ScIneme wag corrpletet 

~r 1 388, Prog-ect wm Sydney; only jj,~rjgo mirn and It avel fell dra:XVY C,;Iring dr/ 

;ea&3ns W)0"j te tow or the 2vertaid. nvers often Elrriosi ceased =mpiataiy. In I V,2, 

pumps werezad to take wars, ~rwn tne ljooier Cart dirsZy to the Lower Canal be:863e 

,.re level ol P7aeped Reservo,r had falign b6lo;h grav"VOM level. 

m04t Of rr 
i 1ne Lcher Car4 was =-LsTj:L-d in 3imlkr tw;on 

to ZC U;W7 CanBJ d2hCt4M 

was buIll ms a V sezbon cpm P.I.W9 lined WIt sjOne plinnars, Rajow Prospect HJL n 

qrj!jrqC Ar,21 was :ged thg coversd way*. in 1903, the =ve,.ed way coilsp-CAd W~Sr 'he 

manzi wu cn:1t,.W an~ ~L .%-n rebe ;,n concell 

T1q, W ~ X-M6" Urn; B" 

0 
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ffm ?M,! Upper Nepean Scheme. 
LecAan: From Pneasant's Nest to PIPe Head, GOMM. 

Cords= Darr., bdt IBM h4h 191 feel (58.2 rnet7es), s=age K.800 fAL Ozved 

concrete fWad cyclovow 68ndOws- 
* Avon Dam, buft 1927, helght 237 fool (72.2 metras), storago 146,700 ML Cu.ved. 

concrete fL~md, ry=pau sandstone. 

I Nspaan Xrn, bufft I M,.nighl 266 feet (81 1 Mires), gtiorago 62,CCC MIL. GurYed, 

concriete %ad cyc~ooew sartstons. 

The wiovoam of tae mor VA'age dame cW98d the ro;6 Of ProaDw Reservoir from 

ba(ng Sydnays first stoxags nourvair to M ct being a YU service reservoir Ic cavc, the 

dairy flu:!uatmo~ cemald in the disttufl:n System, 

The Uppep and Lower CanaLs commued Tmair role as tlrIa main arteries of the System, Dit 

upgrading was nec=afy- The U;per Can&] needed only mftr work to biring im Capacity up 

to i So mabon gail;cri ps, day, WW &Was W IhA UY. bX Mors 8461105 WzFkG Were 
needed to improve Ille ~,owvr Cmim oucturs arcl irtnwa fts ca padty. The rapildily e To 

System cemstream of Pipe Head wm amplffacl by the prugritsiNt VOViSiOM C1 addib:rw~ 

7"d. ~r.cr du"ar reel Twa, and, In moie recen'! 06178, by th&lr bCostirg with gle=1C and 

zliessI pumping statcr.s. An 	 swv= reservoir vra bulft a*, P= Nil 36tween 

1913 am 1923. 

Tire work on trI5 U=r Canai canWod Mnq Of IMPMVIII119 ItS flow 0aMctWl6Ibo9 by 
WncMtjng rough sonts on t.e ooittprr, and sdas. end raosactril; some store pitirilng by 

cer.cre,,o, By-passes were a~sc provided artund the wrought iron Invartad Mhon3 CroaW19 
the crema to enabe telr Internal malMenan.-a whan damWd =dM011t FIM1W. Work tO 
Impme trie capaci/ ct te Lower Cam corrmancad In I 9M IntlaW, a length at 1209 
j;neal fee, was r=n5trLcted in mratt, ed W 11meal ieet in Mor* piatol, i. a. Pre-cam 
cCr=-,q tam. An inqjiryjjVw lie Monier plains to be tIrs baWraclAon fa upgrading 

tne caraJ and by 1912, tla re-wIrQ waj!s of t wtiomle 5 mille lengil, had been raised 2 feel. 

ric' ~ined by *J,,i3 rnethod The Lower Caidl, a mcon=Xtetl, had 11 :aDamty in:ralsed 

t7cm 50 to k 7i 1~cr ga iomo Der day whilat subseluall, rn= ImPr0VOMen's and W'atlng 
oro,~edj,-es have azato ~*:s rrAX$MLM current lay cuactry Mng %Ornilller gidlons per ;lay. 

A 'SAVI V '.no Lo-o,; r Caia'was the 8ctt"lown sAuscu.-, of 22 Vok zrohGs, each 30 iest 
sCan, V;htn cajrad tha canal cver a Yalley. Frcm 1892 onwards, Tt z0ared a serlez of 
M-M!al tNI.;res It Ile brick 94es 	wamr chanme,,. urfl, Ir 1907, h had to be 79placed 

a ra:rfor-,@d corcr;:e invgrtad sypron, 10 faw. 5 inches in diameter, locatec ir, an earth 

bwk loas.te the old aqLeducl This was the largest cniritnuous concrate viork (y, Is &.d 
::nstLc%~ in ALn_ to Ila, 	 ore , ,me. 11 was fk1w wit, the m 	rnooerr, '=Iey gatiob% 
w hI:n were &,.o ~.W, *.c rsplace tte ear,.jer bubty, qatm Ic Bmugrilon's Pass in 19'2, 

Aa p7syj,;jsiyneriuone:l, Drospect ~,eaornir was 	Ir 13M tut in '8981s 
;,,Orace Avel Was rlsgd -y,l t&, a try.--,ea to give it ;reater operating caoacity. The 

Prasoec sarten tark, wlt~ ft clay com 901ara: a Was of SIMP in 19r-N 1898. 1899, 
19M. Varcu5 r-emedial mea3ires wem camed aut 11i:1 ll!Ime fth9iCd:- 

the oming of tzir-eL3 ir3c Te Cownslrearri Loe to raieve waxne Vraler and teIr latar 

.o,1',W3Jc-M Ic ;Iarr,&r8M n-:bbe dr?jrS 
k lie placing ol 12,000 ci.:blo yard~ of blue MMI $Paw's on ihs 401'eam 9101M at the S)LIMP 

0 
TPIC 	 ~'NMFY UWMW%V1 mcm rift lump orzi lf?ift "WLU 
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hm ft., Upper Nepean Scheme. 
- new ~ prom Pheasant's Nest to Pipe Head, Guilifford. 

area to stabfts via Ica of the buk 
111) RSWWAI of Perm of ft lubv ClAy puddle core 	

further iv) Later waertsMi rt-mOflo Of the pudde =a dmn tD A dOPM of 40 fl--t 81rZ 

waightrig of the wo, of to orribankmerit 

By 19a, Ov jLeon was s=Jwd, and the technique developed of ktapirn the '.11LY 
puddlie core xftbiy MOW by Mggrlif oi eLmu dpWns to stol: U 1.11611141118 5111111109 and 
expandN wfth consequential leakage ant arTh moverrerts. 

Altmoup no sw,= tnuble was apariaftW from tman on, Ir 1 MQ MG BOAM =MP)Mid a 

ma~or strerowing of the dam by greatty measing tris, VOUN of to doWnStrawn Sicle Of 

tie erritankrint and prvldng impmved draina;e f9dfft! ill the lighl of m0dcm kricw!edge 
i;f tne olatifty oi ern darnE. This work did = alter M vgtn or holl;t1 of To wall, cr Tme 

too wis r level, but only Itis YduMfi trid slons of the lownstrearr s,—os. 

Since 1930, two m3iDr electric purnning stations have been buift an tie eatern emote of the 

Prcs;w Ress"Voln- 
One to purri; watt!,,o the adA:enj seityre reservoirs tons an elevved structure) cin 

Prospect Hill to serve to Bll and AcrJoInIng areas to ft north. 

One to p=p vztor to a major, smim reservoir X Trionnicigh forthe Upper Nort ShOM 
tftjs supp!!,rientlng t1a. Ryce Purrion; Shitcr wta-Z was CCFM, F~31CMed in 1892. mid has 
recaiy6t.19 &~Ct-or. Wev trom Rpe Head since I @C3 (prior to that trom PcM Hill). Tlriore iis 

also Ancelar filec-rt pmping S= V the sout $Ica of the PMS;W Reservoir. 

As tie ever inoreasIng dernand forwetl-'Wes 11C ~Y 1ht QQnStLICtOrl Of 11118 M8j0r storage 
dams previously marticned, Via prcvi;lor ol acdt"al eonduIts to mirry ~ I., the CV was 

aiso necessary. P.96cuiar~, dBfinent was trie System between PrcsPect Renrycil' and Pipe 

Head where the arrivifwd Low-ei, Canal cou!d carry only ~00 million gallcrg oor i:Iay as 
=paTed wlth the 150 rnnic,- gl-~7s per day tie U:;Pw Canal "jid carryo Pros= 1'rom 

the can. 

Ir I M, z S:~", s was --^rsIdanad wtareby a pressura VxMI would be n11 belvisan Cacll 

Ioiils = J)e UDuf Cara,: n link jo w1l) ariofrmpnmsLT@ tuinn.oi then under CorGVLCftr 

bst*eeer Pet'n Hil vid Sydney, thus t7y-m3t,9 ~,OsDec~ trie Lower Caned, Pipe Head arc 

P-.M -il;. 7n,s Ar-L!O ~av@ nest, aiirjarney azparisivi;. arc, in tris svwr,, a 54 inch diamstar 
*%oo=3ve man was ccnst-uc1Ac from tne Uope- :anal no, Ilar torr, 	I! ertared 

F - . jai= Remvat x *~ne Pin Hen ban and t-n-) on to Ports Hill. It wm corr!;le~ed;n 

I S27 and cou k; ag-iyor 50 m2on gallans 
' 
pef cay To P199 Mroad and Polls H I[i or 33 m0lion 

gaflons per oay to Pon HT a;cre. L= It) 1937, It was rep=d * a 72 rch (I B.'Orrm) 

diartte, steti tram iLc t)a-,w-aen 1% Upper Cana- trorr juet before 113 dis&E.17 intO 
Prowazi Recarvoir, ard PipG Haad. Ths ma;r cc dc Rsn os isc cirectly f7orr Prospect 

Raservoir. It had a capzc~,y o'34 million gallons Dej, cayjnder Upper Canal mead and 45 

rniiiier, gallorts pe, day 5et- 6o r-IJI,,or geli=3 per day) xider Prospect head M later, In 

1968. when Warragafta walar ;6=9 progroserqety eyaltable 10 PnxpQc! Fil an 

U inch (2,1 M rrnj :~amv s~eel pipdine w3s cornmMloned belween Prospect and Pipe 

-~ead wiihs c&Wty cf 90 trFd& giiaris pez day. 

n mcre r9carr yea-,s, ourrpin g stal hava Insen =yjsrn—~~ D D=sl ta 9Lm- through 

E 
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.. W upper Nepean scheme. 
Lwifien: FroM Pheasant'S Nest to PiPe mead, OuiidftrC[. 

thasq condults, and In i w. the pcmtcn was as tolllm:- 

Lcwep Can&], 1 CC million galons per day, bweW re appkabe 

'r,g r,&, olpelna, 50 rrilihM gallons par day, beasig 120 millan gal&s per day 

64 =n -ppollpq, go migion ;loons per :*, troolted 180 MdWfl 98horIg Per WY- 

TM, If :an be sm that the Lower Cahal 8="d f*r 4C% Of the Unb!3~ Capq&Y 

between pl ot P* Head and 25% of the WW bwatod mpa*, dupills IDSM9 1 M 

years; old. 1-MG I-Dwer Ca-9 has now boon made radurzaritt tiy tM mristrucuon of Another 

pipeline between Prospect reservoir and Apo HsaxL 

Unt, 19, 2, saggming W the wZWwas Wriad oul in a JaMe wmidlir scrianing OW-ber at 

PoM Hill. so thiC, wti the changeavar of tv "o Pumping Statcn a&lon eltake to Pipe 

Head in 19M, scrws had to be WvMed there also. 

BaTwpen 1913 and 192Z, three saaaning bactre each 250 toot long by 
40 te-.t wide were 

con,strxted at Poe Head arid oewme a key Installation r the Systarr. Th a entry of water to 

eac~ chamber was 00TV04ed bY a'ztmBY W 

Eech screen wu approximately I & fee (4.3 rr etre$) by 3 fW 3 'mchas (99 	and 

ctrejWt e =oW mash. mitialli, a moon of 626 par Mare InM wu L418d, tm5r- ti; was 

later &wxpd 10 36 Wr SCUM Inch. W I&W aqu to a Ithe mesh. Of the irc!MtLal 

=eens. sone eCC all toic, abotit 400 were 	lifted ~Y Vng m0bill cranes for 

,egular clieaning, w~iiis, the ramaindar were cleaned in shu. The cranes were cngina:~ 
;Oweret Dy crxe 0;1 engnes, W were ccnva,%d to a-wricity In 1917, and two gro stH in 

regLIV Use. 

I m tMe 1970s, WM V Vri nUln =QQr1tG =Infi wQrV CIAMOU-d and reD aced tTy a set of 

tourrnod&M rotary -.rLrn saaem, known as mLcrcstrajurs. These MAM & mesh of I M X 

12C.:. e 14,400 minuts holes ps' 1Q6W* inCIr- 

Pipe He&d is now tnE headclimlerS for t,,e who e Heacwo-kB syrarn 01 =Z~ml 9111! areas, 
mexrca= Mcludlr*Q Wa1r3;aMta, can&6, pipaiines and pLmpirg !ratlonSL Tne R"Idell" 

Ei,glnur nc trger Nes there DU to COUge has D88r) COM6~ to cff~ce spac-A. There Is 

a WV MBin Cfte JtLiVng. WCr43'-Z:G Ild V ~M:370-1;SiV91y n$t'UM1rt%d SUP8NW)' 
C.OntMj Clr~te IWAtee t~eSte N arC ;)f the Lowe, Canal 

A tzrnatlon ;lar., *EE ~rstiulad at SMU91IMS Pass'n 1 U8 for oislr
"
8ctrig the "'oW t10 

the Upptr Unal 
after ~"M-s e Itavy raij. Ir, juna 1 %0, ltliewhng to irst!fllation of a 

Fnwo rnmem 	=rt%m -."itonnala. waz VrperertBd to ooarl% ~.Jrldbr All 1`10W 

=ndbans 

Natonod Trium, 

State Thomas: LrUtas 

Eyw,ts 

 

Persorm 

T-Pcft,doqy 

0 

 

ftJ MMW 0 di =.C= 6~M S&M k"OV —'"~ "'ho" 0"" 0"" '~ —' 



Tft'Wir'-W7WLM 6&'1 11— *.*go 	
- 
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Ii 	
I 	?wn w. Upper Nepean Scheme. 

Laaaw, From Pheasant's Nest tO Pipe Head, CuildfOrd. 

Study Thei 

DmIgriier. 

makw / BUIder 

Year Starbmd~ Yor ComPieted! 	I ass 	C3rw 	No 

Physical Duc~*M n~ s tie rnain fisting toy the Upper NVIV 9dent. Fcr dw.4*n Of itti Upper Nooean 

Weme. see dove hisLcrical descril0en and!ndtydMI listings for 

The Ucim Cana, 
Proi 9eservo:r, 

Roe ~ieod. 
Water aupp~ PtDwhos, 
Vatemr HaL 

1,m@ Laws( Cana: 4 no joqori in 8yamey Wjuer ownfin;Tp and a Mratore eXZ~Lded from 

lhr~ isling, ativui it ks s0l a tangbe ano rtogral corr.conotil of ttie snorrie 

Tne Unar Nepal Worms InClUIN, a=ri Oftr kerls, rho Upper 101anal, Prz 
' 
pe;t 

Ruartv and Vie Lowe, Canal. Each of these alarnents w3s or~iginaJly divided LP ft :rit or 
'4L.j&ri:g 	e Use Of t~e term gecton, Ime reoic isuially refeis 	a rncr! rr'ar, 	 to 

rrairrwanca nomr. Thus Sections wwo uw as ft tiaz'Vrarnenm for the LlsllngaL 

7"Mere are I I Maintrier= 3e:Wm Or to Upper C;enal, nim0emd I t i I ftcrr 2=9M, On'6 
paw I-., a mcnerly clismor. The north sit 0! to Upper CaraJ and the wastern end or 
corrmenmmen'. :! t~@ Lcwer Canal fall W'ei.r, *hs mBilt,811008 sectcn for Pms-=t 

Reseriv 7'ine ~xmr Carel forms one rnicrtomance sai arc finS~L-4- at Pl;,e Hial, rtiieli 

Icrming anothor rralronanza secbci 

Wti-) ei, s4=r, triers are a Vali nu'Mar of precinn. A prenctnct wai atcated WIWI 

i~ere wa5 a ccriOertiialion cl n M, In dwe (9=-- aChiCQ PMXMItY, ',Or example, 

DmPton'% Pug Prficlrid wMIln Sgc~,Icn I Ol 1pe Upper Canal. A precinct is however an 

at'ftia divIsior cezt!d Ic","e Purpose ~^f the sile suvey, and coes nok have VY hiMcf1cal 

,reaning. 

7~a Up;er S&na~ corrinnerce-e 	 Phrman~s Nest Weir on the li R:ver. In 
tj ~,a%p jjeaUj ran ent along r)a U:;Ar N"V Scheme ccrrirnewAg 8t 

Tnia 4ur Nopew S:Ivne aS aWrj;ie:i; ir a fair =nd=r. 

,r, a=rdzinca we T it NSVi Hertage Dtfics 

Managemmt Miunaga-riani Prinapot9s and G%;ternu!crN5WA4s=ea. 

jni A CCr'SjIVQtj7 Vx%agorrgrt pw vc, Ine Dt&m --d h =rponorts pncr n 
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am m., Upper Nepeall Sicheme. 
Locaton: Frorn pie2slanV6 NeSt tO Pipe He3d, Wldf-Drd- 

undwQrg Wry worh to Ihe pWa, wj~l j:j 1jut WnitcAftm. —~,a LtPDV NePOT! SWSM e 
He*hage Sticly should be used as a basis for ail Mure worc 

UndenWas a SMOMOnt Of WQffta0-s impact prior to works which aflect 
t1i piam and'or ft 

ccm=xnrs 

irrvoivmant Of expenanced herhage pract-Urem is needed in ne PrgPlra'w anC 

execLton of worm 110 the :Idea. 

FuAtw Carl See ether Ilartinga for Uppe,, Nerpefin SCherm. 

milortmicalSigr0cance: The Upper Nopsan SCNmO has funclonad as part 01 Me main'Nater vuppy systw, lor 

Sydney for owe '10C Years. and apart fmm dev&cpmant in supply and jr1provemerts has 

charged rMle i:rl its basic prInc0es sime tM CeY it wu cornpletel, ex=t forthe 

deemmmisswing ot V% ~Dwsr Wal In th4 19909. 

Now, ever IN yeam later,the oamponerft of tt Upper Napear, Scheme as still Pet ~t 
Syansys main waw sLpply System, and in Mo6tcaM QPAr2zfi itl G&WIIIIIV ths earl way 

as was odginal~l enyisa~, oxcap tor ins ascommissionir; ofthe Lowsr Can&] in the 

im. 

Amithatic 61grIlIbmnee: 	7'he Jpper Nqmas S&arw ic 2n w-MlInt warhp;a of the lngenu~V of 10 nineteenth 

-smury 	 ch n at 
. ajy small grades,,, the proglessive imiprovemerm in both ;Ijoij manife=re 	d aZem 

DIpsine cors,,ructon, and ma conshntun gnn by present coy stericar5s, crf a large 9a.1h 

fiR and rock cam. V par=Llar nws is ths way in which il was designed to supply a IzIsge 

ores of Eydney ~y gmvty. 

SC01,81 sigrifloa=e: 

Techniza I 	Rszwmh: 	The U;per Nopear ~cherna provides oatal6d ard vaiix aotarce Of er,;InGaring 

=,=6c',;cr ta~.hnt;~.= pria, to th@ mvolu`tlon inspired ty ralnforcsd -=ncrate =nsn-Fticr. 

A.Ilft~gh =Wd Was .8tV LSIVO rnorove te dureffly of ',~e System, mxh ol, the earlier 

!whrotgy ~e 0111 evFdent alcrg T)a Canal. 

it &?= pmAidea sxts,~sr,,e etliderrA ̂ .I tie evol'A.—i o! vqneenng preel:!, &;& as the 

rapAcemAnA of tmba, fIlLme; by vAb41 tc,,!iuTe6 ID te tcl'vviq~ ty -~vlvaie :Limes. 7ne 

gary ~;*lllsvcn ̂ .f ccrvete fo, many er~nosring Durpogs; In the Systerr, azc 

demons=es the grzw-.g errergance ol an engineerrr *echmot~y based upon rian-rrade 

maler:ais 

The Jpper Nemar. &-',Mme ma~& to oi~ advance from decerzing on bcal waier soi.Tces 
rw ar5l2s, goring h ,r. ", jizr can, a 	d , anaporting I= 6o harvestiia wa~v ir, upend =nr 	 ap 	tr 

'ha cfty ty mains Qf rr-.ajcr canals and pipZlInes, 

\cw over I CC 	later Is ccrnpon" are stli p,1'1 of 34WS man w8tsr supply 
,a way as was oqraily a, Systwr. ~,nd In mos' ca3aB cperMe;n e"$rtlaN -:~e sj- 	 &Ragsd, 

-ne 194 .xcz:t for te dectmTls-slcring of me Lower Can= ir 	.0s. 

q 	j~cmj~mj! na,, n. 	Saone. c0rzkMd In I UA,, jam Itsalf it pr-nPrusNe 

0 
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Visual Impact Assessment 	
western Sydney Orbital Cor,~;~dcF 

1.0 Introduction 
The NSW Roads and Traffic Authority (RTA) requires an assessment of the lik

-cly irnpact ot the 

'es listed on the State H~-rita2,- proposed iA7esterri Sydney Orbital (WSO') on a number of proocrti 	I 

Realsters or included in the Colonial Landscapes of the CUM~erland Plain Report (CLCPR) that 

L 	 RTA ere were any perce ved 	the ,vere thouaht to be in the vicinity of the WSO. If the 
I 	 &- Lo%,~e, would also require appropriate recommendations to mitigate 

i 

these impacts. Case, 

A-rchacoloaists' were engaged bv the RTA to assess Such impacts, but with regard to the 

assessment of possible v1s"al impacts, Casey &- Lowe sou-ght approval to engage heritage 

landscape architects, Nlmyne-Wilson &- Associates (,~/[%VA) to undertak-~, that task as sub-

consultants. NIWA had Undertaken several visual impact assessments on other proj 
. 
ects, inctUdIM, 

for Svdney City Council, the S~dney Ports Authoritv, and BaulLharn Hills Council, and worl-c-d 

in association with Casey &- Lo~ve on the latter and othercarlier projects 

A I ist of properties that may be aff~ected — see table attached at Appendix 
A - was pro% ided to 

-fed.) This was Supplemented b\ MWA (but please note the numbering of 	has been chanL 

additional advice and doCUmenLat10L1 recelvod from the Heritag-. Officc throu-h %far-% Casey 

1.1 Aim 
The purpose of this report is to identtR' any likety, ad%ers,- %isual impacts on tho-~e herila-iC 

properties that are within the viclnit% of the proposed ~/VSO- and to provide ad-~,Icc- on ho%~ a"J~. 

identified impacts may be mitigated. 

1.2 The Study Area 
The study area comprised the entire route of the proposed W'SO, frorn the Junction of the M5 

Motor-,~~,a-,,' and Camden Vallev Wav near CaSU1a throUilh to the %I-' ,,Iotorva% neal- W-CSL 

Baulkham Hills — see location i-nap below. 
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1.3 Report Structure 

This report traces the route of the WSO from south to north, recording and assessing those 

hen'tage properties which were nearby and visible from the proposed Orbital route and 

consiaered warranting a -visual impact assessment. Each such item, but not including 

archaeolo 'cal 'tems which are being assessed separately, is listed in the sequence shown on the gi 	I 

aerial photographic sheets contained in Appendix A, titled "European Henitage Sites". Also 

inspected were other sites nominated by the Henitage Office which appear in the State Henita2e 

Reffister or in the Colonial Landscapes Report. The location of the item is stated, an indication of 

its heritage significance provI'ded, a photograph of its relationship to the proposed WSO also 

provided, and an assessment made of any likely adverse visual impact. This is summanised in a 

table at the end of the report. Recommendations are made in a few cases of those measures which 

it would be desirable to take in order to mitigate adverse impacts. 

1.4 Methodolloggy 
The consultants first familian'sed themselves with the back2round documentation provided. On 

examininLy the range of properties the Heritage Office asked to be studied, it was evident that 

some of them such as HorsleY, the Veterans Hall and Greystanes at Prospect, St Bartholemews's 

Church, Prospect, the Minchinbury site. the site of Bunizam*bee homestead, Clvdesdale on 

Richmond Road, and Bella ~,'zsta were of such a distance from the WSO, with other existing 

main roads between them and the WSO, that they could not be said to be adverselv affected by it. 

Thev were therefore excluded from the survey. The consultants commenced their serial site 

inspections at Bemera Road, Prestons. They stopped at each site, photographed it, and recorded 

any perceived adverse visual impacts immediately evident. Properties which contained onlv 

arch,aeoloo-ical elements which were not visible, or onhl sliallitiv visible above ground were not 

included, because thev did not gn've rise to visual issues and would be assessed bv Casev & Lowe 

for their archaeological significance am-way. 

Follo,AM2 the site visits, the -visible, physical evidence was compared against the "NTitten 

documentation that had been provided, to ensure that no important aspect of significance had 

been overlooked, and that the level of si-M'ficance was taken into full account. In cases where a 

perceived adverse impact was identified, comments were made as to its extent and seriousness, 

and recommendations put forward at the end of the relevant item to mitigate them. 

1.5 Authorship 

This report was written by War"Ick Mayne- Wilson, principal of Mayne-Wilson & Associates, 

v,lth the assistance of his deput-%. Ari Anderson, landscape architect. 

1.6 Report Limitations 

In some cases. althou--h an inventor, sheet had been provided, it only contained the name and 

location of the place and a ver-, brief statement of simificance. In other cases, such as Coleman's 

Inn, the R_AAF Base east or %Vall2ro%e Road. -various barns and outbuildings. and Cow~pasture 

Road or Windsor Road. no inventor, sheet or backuound information was pro,, ided because the 

studies had not been undertaken and w-n 
. 
tten up, thus rendeni ng a hen'tage impact assessment 

particularly difficult. As it was not this consultant's task- to under-take a heritage study for such 

items. the lack of reliable and detailed heritaae information must be considered a slQnificant 

limitation on an ability to assess an% adverse impacts on them. This consultant has be-In advised 

that further assessments Nvill be undertaken on a number of these properties, but not when and by 

Nvhom. It is presumably up to the rele%-ant State and local henitage authorities to commission such 

studies in the near future. 

1.7 Acknowledgements 

The author wishes to acknowledge the assistance and advice provided by Mary Casey, Denis 

Go-lak. and Hazel McCiann. 
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ID The Sur~,?y DT:Possjbh ATInt'-d Sh,-13 

_Be.rnera, 	_R~L ', Hu-vlon Par,'~' 
Con-,,ment: Because the "The Colonial Landscapes oil the Cuniberland Plain"' Report (CLCP) 

stated that: 

B1­rn1­1-a hornestead had been burned down 
the principal trees had been removed 

was now only an archaeoloo'cal sitc 

was surrounded by recent development, and 
D 	was several hundred metres distant from the proposed WSO — 

this consultant concluded that there was little point in inspecting this site. 

Impac ~ The question of an adverse ~,Isual impact created by the WSO does not anse in this case 

SiYes U:30 — E — I ~,~ 2 
As these arc essentialiv archacoloqical sites, thev are beina assessed senaratclv bv -LMary Case%-. 

;-T:30 - _E — 3 Ho.YID7i P,77pk A170!-! 

Cornment~ It arcears from fiaure A4 o' the Snmmai-v E IS that the proposed route of the ~,VS 

"'fll touchinQ on1v the western boundary of the airport where there is at Dro'sent a si-nall 
conlMercial soil stora,--, business and, bevond it, some regeneratinR Nicoretation. 

Impac : The routeiri'a of the WSO to the west of the airport and the general -visual compaLibliltV 

of flat airport surfaces and a flat (or gently, ni sing) expresswav, all on a horizontal rather than 

vertical plane. do not appear to create a siLmificant adverse VISUat impact, one ,~~av or the othec. 

There is no Issu'- ofvisual corridor or catchment In th-is instance, because the almort lies bew,-~en 

to~~, hills on the vvest and a forcsted creek, on the east, and its siting was deliberat-11v chosen to be 

a 	i 	i 	 ible during ,vartirne. In sum, the landscape character o Fthe precinct see s Inconspicuous as possi 

NI~VA Figs. t & 2) will be little changed or affected by the insertion of the N/AiSo. 

r 

Z 

0 

0 

NMA Fig. 1 View along the western boundary of Hoxton Park Airport. The eastern edge of 
the WSO would run approximately along the line of the fence to the left of the photogra 

' 
ph 

and would not intrude on sight-lines down the length of the airport. Photo: NMA, 2001. 

i'vlayne-Wilson & Associates 	 3 	 Conservation Landscape Arc,-,itects 
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7. 

NONA Fig. 2 This view looks to the north-west from the entrance into the soil company site on the western 
edge of the airport, The WSO would run through the middle of this photograph, covering the works site 
and causing the removal of the vegetation at left. Although this vegetation has some visual amenity it has 
no heritage value and its removal would have a neutral impact on the airport's heritage. Photo: ANIWA. 
2001, 

COW 4 	 11~ PQ7S.N1.,r2 _R9Qd LIZ HOX"O;! PL7,-'-

I his section of the road over ~,vhich the VVS0 oall, cross is an unremarkable stretch, havin., IDeen 
built on Flat, quasi-marshy !artd to the v;est of Hinchinbrook Crcekl. There ai­e no Lnov.-ri hisLofic 

structures or elements on this segym, ont oftEe road- 

irrpacts~ Although there will be approaches to, and exits from, the WSO which are adjacent to or 
leadi,-L, off or onto the Covvpastures Road, these Wilt sever only a small section of a visually 
Lininterestiri- and unimportant stretch of th~s road, The Cillanqes WoUld not affecL its abiliv tr, ) be 
irt.crpret,ed in future as an important historic route into the Cokvpasturcs c] 	-­ listric, or the 
C_ UnIberland Plain. 

Lomnqerii: BecaUSe it IS 'UndIC172TOU'rid', the existinLy water tumnel to the no,:Lh of the Junction of 
Llizabeth Drive and Wal!Lxrov- Road is not visible, as seen 'n 'NIWA F'-. 	(alf~ouah I' is 
appar-nt to t'he south of it". The douuin~-.iiladon provided to the consultant did not cl-a~v - 	L L 
to the presence of a brick- air shaftL cover alou the rout;e of the turinell, so this was nul- roted. In 

visual terms, ho%vever, it is scarcel-v a noticeable element in the landscape, being less than 2mi. 
hiah and some distance from the road. 

This raises the issue as to whether a purel-v functional item such as a brI& airshaft that Is r,-I:ai-.d 

, o an underzround tumnel var-,arts either a currilag-e or consideranon of view corr'dor-; or 

catchments to it. Certalnll-v, no consideration vvould have been Riven to viCv,-s Irom it in a.n.,. 

direction when the shaft was built, as this was irrelevant. -Nor did it have anv ~Isual or functicna-1 

rela-lionshilD with Cecil Hills -Farm. 

A curtilage would offly be relevant ifthe shaft were to be retained and deliberately interpretedby 
sina~ze. Even then, it would on_1v warrant a curtilaje to the w`idth of the tunriel. and about l5m. 0 
III each longitudinal direction from. it. 

Mayne-Wilson & Associates 	 4 	 Conser,/aflon Landsca,ce Architects 
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lmoact: From fia. A6 of the acrial photographs, I't Is clear, that the WSO would run directly ovcr 

it should be the tunnel and tne ilr shaft. Arohaeolo st Mar-~ Casev has advised separately ho,,v 

best treated in that event. Howe-ver, there would be no visud loss (i.e. ShMificant adverse visual 

I 	 I 	1 	11 
impact) to the corni-nunitY, Or Peoples ability to be aware of, or to interpret, the pipel

i ne tunnel 

the shaft were to be removed or covered over bv the WSO. A tunnel, by its nature, 
I S 

undera--round, and this one ma'Xles no contri 
I oution to visual landscape character. Being covered by 

the WSO Will not therefore create an ad-verse visual impact, since it has no visibility to lose. 

NP/\/A '-,!~ig. 3 The mo,,vn grass strip at the centre of the viev/ indicates the route of the water and gas 

pipelines to the nor-th of Elizabeth Drive The \/\/SO \,vould run about 50m to the right of ~Nallgrove Road, 2~ 

lef', and cover the grasslands up to the grou 
' 
p of Eucalypts (centre 8- right). Ho~vever, as Wallgrove -Road 

already exists as a main road. and as the pipeline system is underground, the construction of the 

U 	I 	 ent apprecia6on of the pipeline tunnel, Photo !'v',NjV,L\, 2001. ,voul ' no* de-ract f= ar-y cur 	

0 

n I 	 Ta I 	I 	I-) L/ 	_r_ 	11 	- -%, 
Comnm-env AlthoLigh th,- Consultant drov;~ along Elizabeth Drive and identified, in general t-.1-1--ns, 

I 	 b '. In- the locatiOn. of Clt,,,- Fa-, m, h-- consiclered It too far distant, and too separat d 	L y r-11 

anv -~, Isl ial -e-etat on to ha,,' erra n (the C-.cl! Hills, see NIMi" F L,. 4) and dens- stands of 

r.~-lationshlp %vith the proposed ViSO- 

ider~.~d Trnoac',~ Becai-,Sc Wal1 2-,-.ve Road is not vlsllbl~- at all from City Farrnn~ it Is not consl 

the WSO is raised 'bv a tha'~ ['he WS0, v'-hich follows Its al=-Int, would also be vis'ble, e,, en I 

f,-~% met7--s. Tr,,- ~,Isual Impact would tner-,forc be n1l. 

Mayne-Wilson & Associates 	 5 	 Conseciation Landscape A,:hitec-ts 	0 



Visual Impact Assessment 	 Western Sydney Orbital Corridor 

Site ff'SO - E — 7 Relics of early homestead 
Commeriv The location of this site 'Alas not precisely marked on the aerial photograph (fig. 3'.) to 

allo,A, identification from Elizabeth Drive. However, it was considered, like the previous item, to 

be too distant, and separated visually by rolling terrain (the Cecil Hills, see MWA Fig. 5) and 

dense stands of veaetation, to have any visual relationship with the proposed WSO. It did not 

appear to have any visual relationship even with Elizabeth Drive, either. While it may have done 

so in the 19'h century, because of the nigorous clearing of all farmland by the early settlers, 

natural bushland reaeneration has mostly screened off Elizabeth Dn've. 

Impac - Because it is difficult to believe that the relics of the early homestead would be visible 

from Wallarove Road, it was considered unlikely that the WSO, which follows the Wall-gove 

Rd. alignment would, in turn, be visible from it. While it is noted that a small embankment is 
proposed in the gully for the feeder road going off the WSO on the eastern side, it would still 

seem that the density of the interverungy vegetation would provide such screeninLy as to cause that 

feeder road or the WSO to have little if any adverse impact. 

Site WSO - E — 8 Remnants of Abbotsbury House 
0 	Comment~ The location of this site was not precisely marked on the aenial photograph (fig. 4-) to 

be able to identifv it from either Wall2Tove Road or Saxony Road. The remnants themselves 

were not readily identifiable even from Saxony Road (although a trained archaeologist may be 

able to recosinise them if the precise location was made available). 

Impac . It "as considered that the remnants were likelv to be too distant, and separated visually 

by the ridge crest, with falling land to the east, as well as scattered stands of vegetation, to have 

anv visual relationship with the proposed WSO. 

Horsle~, House 
Coniment~ The closest boundary of this item is nearly a kilometre from the route of the WSO 

and the intervening land contains recent residential development and scattered vegetation. The 

CLCP Report does not identif~ an important visual catchment to WaIlLyrove Road, nor a curtilage 

that would extend much beyond the present estate. It would be extreme]-,,- difficult to discern 

HorsleY House from either 'A'allzrove Road or the new WSO, and vice versa. 

Impact~ HorsleY House is too distant. and its visual catchment too interrupted, for there to be any 
visual impact of the proposed WSO upon views out from or to it. Moreover, as the Horsley Road 

interchan!2e will be to the east of 'A'allarrove Road, on the eastern shoulder of a ridee and 

therefore at a level sliahtbv- lower than Wallo_,ro-ve Road, there is even less likelihood of the WSO 

creatinL, an adverse visual impact on Horslev House 

Site 11 SO - E — 9 Timber Barn, Redmavne Road 
Cornmeriv The information pro~ided Was too little to identif~ which particular shed along this 

road v~as the one that mav have henta2e slanificance. and with which SHR item (if an-y) it may 

have been associated. There were se%eral sheds, but none which appeared so significant as to 

~varrant a special impact study. 

lmoact~ 'Ahle Redmame Road is a pleasant countn- lane rather than a road, it appears to have no 

special landscape values and its heri'ta2e value is not known to this author. Its crossiriL, b,,' the 

WSO will truncate it and close it off from the ~vest. 

Mayne-Wilson & Associates 	 6 	 Conservation Landscape Architects 
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Fig. 4 2, 5 The ridge in the background of this vie,
,)/, behind v/hich Fairfield City Farm lies, ~as a 

major gully on its sou i i-y/esLern side. This gully, tne regenerated vegetation, and the ridge in the distance 

severely restrict viey;s to the east trom the Y/SO's crossing of —EliZabeth Drive and `;Nallgrove Road. The 

City Farm its elf cannot be seen from this location, nor can the relics of an early homestead on Elizabeth 

Drive. Therefore, the proposed orbital road Nivould not detract from vievis of these features from this zone. 

Photo: NI'INA, 2001. 
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Visual Impact Assessment 	 Western Sydney Orbital Corridor 

Site KSO - E - 10 The ff,;gllondilly to Prospect Pipeline 
Comment: Althouv-h the proposed WSO would pass direct]y over this pipeline, it is below 
Wallgrove Road at this point and encased in concrete anyway. As MWA Figs. 6 & 7 show, there 
would still be views available out to the west, and also to the east, from the WSO and Wallizi-ove 

Road after the WSO was built which would enable the pipeline to be quite visible and easlIv 

interpreted for what it is. 

Impact: The visual impact of the WSO on an essentially underground item which has no visual 
catchment and minimal landmark character at this point would ~e neelizible. 

Site ff'S0 - E - 11 fforld War H RAAF base. 
Comment: It was not possible to enter this site from Wallgrove Road, but in any case it is such a 
sprawling, amphorphous one that Wlithout a prior and detailed heritage study (which has not vet 

been prepared), it would be impossible to pinpoint what particular hentage item or value might 
be adversely impacted. There is no doubt that the WSO would pass directly over the western 

border area of this base, and from the aerial photograph (fig. 5) would pass several hundred 
metres to the west of what appear to be former RAA base buildings. The WSO would be just 

above natural ground level along this stretch, and considerably elevated in the north-west comer, 

at the interchange With the M4 motor-way. However, there is an amount of reLenerating 

ve2etation in the western sector of the Base, and this would partly screen the visibility of the 

WSO. The undulating ground also contributes to this. It appears unlikely that the Base buildings 

would have been sited to exploit a visual catchment, and even less likely that this would still be 

available today. 

Impac : There will undoubted1v be an impact on the Base site, but on the face of it, the principal 

buildings appear sufficiently distant for the WSO not to make a noticeable impact. Whether it 

might impact on hidden revetments or Base huts and dwellines is not possible to sav W'thout 

more data. However, such an impact would be more of archaeoTo--ical siam'ficance than visual. It 

is noted that this site will be the focus of further hen'taae assessment for the purpose of an 

excavation permit 

Site of Bungarribee Homestead 
Comment~ As the homestead site is more than a k-ilometre to the east of the route of the ~A'?SO - 

even of Bun2arribee Creek, an eastern tributary of Eastern Creek, and is onlv an archaeolo(-n'cal 

site. it was not considered likel,~ to warrant a visual impact assessment, and was therefore not 

% isited. The archaeological items in the viclnit-% of Church Road are not part of the Bungamibee 

homostead site, but po~,slbl~ related to another, lesser dwellin2 on that estate. A separate report 

on these is being prepared bv Mary Case%. 

jmpact~ None. 

Minchinbury site 
Comment: This sit,- was considered to be too far (at ]-east 2kms) to the %vest of the %VS0 route to 
\%arrant investigation. 

Impac : None. 

L  -I -A 
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NIVVA Fig. 6 Looking west along the Prospect Pipeline from its intersection with 'Wallgrove Road. The 
proposed orbital road would be located on the eastern side of Wallgrove Road, and therefore none ol' the 
pipe~ine visible in this photograph would be concealed from Wallgrove Road or from the Y/30, thereby 
retaining its visibility and people's ability to understand and interpret it. Photo~ NNVA. 200-1. 

MWA Fig. 7 Looking east across Wallgrove Road along the Prospect Pipeline. The WSO would 
3 ' 
Dar tne 

pipeline on the far edge of Wallgrove Road, but would conceal only a narrow portion of it. No significair!, 
loss of views to the line would be incurred should the road development proceed. Photo~ NUIA. 2001. 

Nlayne-',Nilson & Associates 	 9 	 Conseriation LandscaPe Architects 
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Visual Impact Assessment 	 Western Sydney Orbital Corridor 

Site USO - E - 12 Remains of Coleman's Inn, Great Western igghway 
Commeriv This item was difficult to identify, but some experts suspect it is contained within the 

cottage appeanng in MWA Fig. 8. Further research is being undertaken by Carol Liston, -who 

advised this consultant that in the 19t" century the whole stretch of the Great Western Highway 

betw-een Wallgrove Road and Eastern Creek once comprised the hamlet of Eastern Crei~k, but 

that most buildings, including another inn and the tollgate, had disappeared with the widening of 

the highway in the 1960s. According to fig.Al2 of the Surnmary EIS, the inn would be'Within the 

WSO road reserve but possibly 'ust to the western edge of the western embankment that would 

allow the WSO to fly over the Great Western Highway. 

Imr)ac ~ There is little doubt that the remnants of the inn would be adversely affected, not only 

Visuallv but physically as well. It is noted that this site 	be the subject of further assessment, 

and that other sites (if only archaeolomical ones) may be identified in this precinct as having 

hei-itaize siElu*ficance. 

Recommendatiom In the event that Coleman's Inn and/or other henitage items (principally 

footinas or the existing buildinLys on the comer of the hiahway and Pike's lane - see MWA F12. 9 

or opposite on the nor-them side of the highway) are found to have heritage sig-ru icance, it mav 

be advisable to shift the route of the WSO a little to the east or west to avoid having such a direct 

impact on them, and to ameliorate some of its potentially overwhelming presence. 

Site ffS0 - E - 7.3 A rrhapnIng-ical site, east of Church St., Doonside 
Commeriv As it is an archaeolom'cal site, any impacts %,,rill be covered by the archaeoloMical 

consultants-, however, no visual issues appear to arise, since this was not the site of Bungarribee 

homestead. 

Irnpact~ None that is relevant to a visuablandscape impact study. 

Site H SO - E - 14 Native Institute, near cnr of Rooty Hill Rd North and Richmond Rd 
Cornment~ Although primarily an archaeoloLn'cal site, a few remains are visible abo,,e gTound. 

However, in the absence of a detailed herita2e,,archaeoloizical report, their significance was 

difficult to interpret. They were, however, photographed (,see NfWA Fig. 10) from various 

amles, in their generous, open fieldreserve settin-2. From fiL,. A16 in the Summary EIS, it 

appears that the main 'W'SO carriagev,,ays ,kill pass about 200m. to the east of the site, and it 

%kould be screened from it b,~ a belt of trees just east of Rooty Hill Road North. In addition, 

~,Oilitf load upgrading directl-, ad-lacent to the curtilage .~ould occur at the Rooty Hill. R-ich-mond 

Road intersection, all within the existin2 road reserve. 

irriTpac : It is noted that an embankment mll be built to lift the WSO over Richmond Rd., and 

that this mav increase its ,,Islblllt,,. Hov.-ever. the relevance of a visual impact assessment of the 

WSO to archaeoloc-rical remains which are over 100m distant from it, and particularly when 

screened b%. intervening ve2etation, has been questioned earlier in this report. It is doubtful, 

under these circumstances, that one. could sav the WSO would have an adverse 1 
. 
mpact on the 

heritaL,e values of the Native Institute or its abilin- to be understood or interpreted in its setting. 

No intrusion into the eastern edue of the Institute reserve land Will occur when the feeder roads 

are constructed. because the area ~~Ill be securelv fenced off and no machiiner-v will be allowed 

in. 

is 
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MWA Fig. 8 This old cottage near the corner of Wailgrove Road and the Great Western Highway iiz 
thought to encompass some of the fabric of Coleman's Inn, and is currently being assessed fc- it-s 

heritage value. It lies just on the western edge of the proposed NAISO. As the cottage is already her;:'Lage 
listed, and as that listing would be strengthened if the current study confirms the presence and importance 

of the remains of Coleman's Inn, a case would exis-L for shifting the WSO 50m to the east. Ever, sc, the 

visual impact of the WSO on the former Inn would be considerable, if inescapable. Plnoto~ NNI/A, 20C'. 

!ill' --b 

i  V 	 I l~ IiA Fig. 9 Tl-.e old dwelling and o-tbu;[I~ings to the east of the presumed site cf 
Coleman's Inn and on the eastern side of Pike's Lane, which may have heritage 

s;gnificarce ard/oF an association with the Ccieman or Dean families. NIVIIA 20C, 

A 

101 
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MY/A Fig. 10 This un-mo\ivn patch and trees may represent the 'Native Institute' or groLrd 'Ni""r tl­_ 

reserve recognised as having importance for the Aboriginal community. More detailed information or, t~.e 
site ~xculd have to be Provided to understand the exact importance of Aboriginal associations with this 
pocket of land. Being 100m further to the east, the proposed WSO itself is unlikely to have any greater 
Visual impact on this site than that caused by the existing roads and surrounding developmen" 
Photo: NIWA, 2001. 

Cli,sdale Homestead? Mmrden Ptzrk (off Richi-nond Rd.) 

'Commerit- As this homestead is about 7Lms. distant from the WSO, no asslessnic-nt %~_IS 
considered necessary. 

Sile, ~~ SO - E — 17 Elvete.-I.Weurant's Farn? 
Cornrnent~ This homestead was difficult to find, because it is now surrounded by Iarg~-, two 
store% modern houses, some of which are still being completed. Most unfortunately, it has a 

minimal curtilage, which eXCIUded nearlv all its relevant outbuildinas, thercbv renderML, it 
difficult — and in future almost irnpossibll- - to interpret as an important early farin. The propos,-d 
~/VSO will be passlmz within 40rn. of it, but fortunately to its rear. However, a lame moder-ii 
storcy dwellin'- (see i\/l1;VA Fig. 11) is located between it and the boundar-v of the WSO, ~%Illch is 
further screened off by a high, timber paling fence. 
Firialtv, the WSO will pass through a cutting at this stage, so its visibility would be reduced to 

z,-ro. (However, there would be aural impacts.) 

Irripac : Because of all the intcr-,ening elements, there Will be no direct visual impact of the V%'_S0 
on Ev~_,Ier ~Weza,ant,s Fa?.1n, or at least on the remnant homestead. Nor %,,III the homcst,-ad bf 
visl'b1c from the WSO. 

Site ;~ SO - E — 19 Hou5e at end of,Veurant's Lane. 
Coinrnent~ Insufficient infor-mation was available to understand why this item was 1!5-,~~ in 
Blackto~vn LEP. The off-ramp from the WSO that crosses Old Windsor Rd. near thiS prope-'t", 

I- - 'll be more than 100m d*stant from *t, and wIII be aoina th-rouLyh a cut anyway. Fla. A-22 ot~ 1— wl 
,L,,i­nmar-,, EIS mdt'cates that ?Mcurant's Lan-, wIII be closed off at this point. 

lmpact~ Since the 1;VSO will be below natural o-Tound level in the -,,Iclnit"- of the house (S,-,-
-%M'A Figs. 12 &-- I')), and since the house addresses _Avleurant's Lane and not Old Windor Road 
(which is about 50m. distant, in a cutting), the visual impact of the WSO on the house w`111 be 
ne2ligible. 

Mayne-Wilson & Associates 	 12 	 Conseniation Landscape Archilects 
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NIY/A Fig, 11 This house, part of the recent subdivisions around Exeter Farm, lies to the immediate ror',h 

of the Western Sydney Orbital Corridor, which would extend along the far side of the timber paling ferce 
in the background of this photograph. V\Ihilst this house and others on its alignment adjoining the WSOC 

will be significantly affected by its construction, Exeter Farm, lying approximately 75 metres down s1coe 

will not suffer any direct visual impact from the proposed WSO development. Photo~ NIVVA, 2001, 

MY/A Fig. 12 This house at the eastern end of Meurants Lane will be unaffected by the prclpos~-,~ T/SOC 

A,-, on/off ramp servicing 'the Western Sydney Orbital will extend across the open land to *0-'e house s 

south, joining into Old Windsor Road at Norvest Boulevarde, but as the house is built on the crest, of a 
hill, and the proposed ramp for the orbital will lie on lower ground to the south, the house wi:l re'air i"s 

present visual catchment virtually intact Photo~ MWA, 2CO1. 
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NIVVA Fig. 13 The proposed on/off ramp for the Western Sydney Orbital at Norwest Boulevarde will join 
into Old 'Nindsor Road near the black sign in the middle-ground of the photograph. Being lower ard more 
distant, this ramp will not significantly increase visual impacts on the house at the end of Meurants Lane, 
whi& is a~ready bounded on its immediate south by busy Meurants Lane. In fact, the latter is to be closed 
cff at thiF Doint, and no traffic will 	by [lie house then. Photo. NUIA, 2001. 

Bella Vista liomestead 

Comincrit: While Bella Vista rnav be onk, about 100m (as the crow flies) frorn the WSO off-

ramp that crosses Old Windsor Road near Meurant's Lane, the rriodest road~vorks associatcd %% ith 
that ramp arc not likely to be visible from Bella Visici. This Is partICLIlarly because of the rollang 
nature of the topog-raphy and the densim, of extistina veoretation in this comer of the estate (Just 
south of Norwest Boulevard. It is noted that on,- of the former entry drives to Bolla T -1sta off Old 
Windsor Road was Opposite NIeUrant's Lane, but that the new -,N-or-west Boulevard is nov, the 
dominant feature and entrance road into the 'industrial precinct to the north-v~- _-st of the 
hornestead. 

Impact: There is perceived to be no visual impact on Bella Fista of the WS0 or its off-ramp, 
%~hlch will mcr2c into Nor-~vcst Boulevard. Any impact v,,h1ch the construction of that Boulevard 
and the ncv, Hardwarchousl- had on the homestead would have been arcatcr than that which the 

proposed off-ramp Is likely to create. Neither the present nor proposed extended cu-tlla~_Ye foF 
3211ILt Fiva would be adverselv affected b-,- the WSO, and this includes also the VISLial catchincrit 
frorn it. 

Site ~T SO - E — 20 Old J~ 7ndso)- Road 
Comrn.-nt- ~X'hatcver historic elements mav have existed alonla the section of Old Windsor Road 
aff,-ct,-d bv the WSO have been svvept away by the recent road works w1iich hav,- turned it imo a 
i-nodem dual carriagew-ay (see M'VVA Fi2s. 14 &_ 15). It is no longer an old countrY road, and 
therc ar~- no historic road -elements at the point at v~-Nch the WSO cross-Is it (j 

. 
List north of the 

intersection of Old Windsor Road and Seven Hills Road). 

Impact: While visually the "SO will become the dominant element in the landscape, the latter 
has been so developed any,,,vay that the new expressway will not be out of character in this 
particular modem setting 
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MWA Fig. 14 The proposed V/SOC wili cut across Old Windsor Road to the extreme lei' oi ,his oca'icn. 
As Old V/indsor Road has been developed into a major arterial road link, removing all reference to its 
historic form and heritage features, it cannot be considered as an item which would lose its visual qualit~es 
or heritage values as a result of the proposed cross-over by the proposed \NSO. Photo~ NI\NA, 2001, 

 

77~ 
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15 

MINA F4 15 Affte- the prolocsed VVSOC cuts across Old WindSor Road, it would exrend up the ridge-',,;,,--
tr-rough the residences at the far left background of this photogra 

' 
ch. The orbital road would not interfe,-=_ 

,,vith any significant visual attributes or features of the existing arterial road, most of those being los', .v!:!-1 
its recent re-development. Photo: MWA, 20C1. 
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Site USO - E — 21 Pearce Family Cemetery 
CornmenL This cernetery (seen in NINVA Figs. 16 &, 17) is, according to the CLCP report, 
important in the history of Bella Vista, and one of its authors' recommendations was to "ensure 
the conservation area supporting- the SHR listincy for Bella Vista includes the Pearce familv 
cemetery on Seven Hills Road". This arises from the fact that Bella Vista was owned by the 
Pearce familv frorn 1842 tlirou-h until 1950. Ficrure A23 of the Summary EIS shows the IvVSO 
cuttin,c, th-roLi-h land immediately to the east of the cemetery. it is understood that a 10m. wide 

buffer between the boundary of the cemetery and the top edge of the cutting has been proposed, 

but that a laraer buffer would be preferred. 

Impac : There is no doubt that the WSO would separate, both visually and physically, the Pearce 

famllv cemetery from the original Bella Vista estate. This would be unfortunate, in that it WOUld 
isolate the cemetery on a traffic island and greatly weaken the understanding and interpretation 

of the very I' mportant association of the Pearce family with the Beflti Vista estate. Ho%~.-,,I-r, 
because tile WSO Would be below the present natural ground level of the cemeterv, it would be 
less intrusive visually than it was at or above ground level. This is fortunate in that the plantinLys 
within and adjacent to the cemetery ~vill retain their landmark- qUal1tv. 

Recomincridatiom That the route of the orbital be adjusted so that it would pass to the W2S~,, not 
to the east, of the cemetery, so that the latter would not be Visually and physically separated from 
the BelZa Vista estate. Also, that there be as much land as posstible, not less than 10m. betv~-.cn 
the western post and rat'l fence of the cernetery and the top edge of the Cutting for the WSO, and 

that the edL4e of that cutting be planted with dense shrubs not to exceed 2m., some of which 
%~oiild tmil do~,vmvards over the edge. It is important thal ank, new plantings do not compete with 
the tall, vertical cypresses present within the cemetery which provide its landmark quality. 

7 

z 

-W. 

% 
NIWA Fig. 16 Pearce's family cemetery, near the junction of Sev-en Hills Road and Old Windsor Rcac is 
likely to be affected significantly by the proposed VVSO develooment. As this cemetery marks tr~e bur:all 
place of the early owners of the Bella Vista estate, the orbital cor'ridor should be constFucted to the rig~.' c~ 
the post and rail fence at the right of this picture, so as not to separate the cemetery from the land of ,he 
original Bella Vista estate. Photo: MWA, 2001. 
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INIVVA Fig~ 17 Beyond the view through the centre of the cemetery lies the corridor reserved for the 
remainder of the VVSO. It indicates how the cemetery lies virtually directly in the centre of the route 
creating problems for road designers, and a challenges for a skillful design that preserves *,7e andrra,~~' 
and social values of this important family resting place. Photo: NIVIA, 2001. 

concludinu remarks 

It was found there were very few Visual and,'or landscape impacts of the proposed WSO on the 

cTreat maj 
. 
oritv of listed heritacre items assessed bv this consultant. The assessi-n,-nt rriostk 

eXCIUded pUr-,ly archaeological items, because they had no visual presence in the tandscape and 

are being assessed separatety by Mar,.- Casey anyxay. 

Of the items studied by this consultant, the Pearce family cemetery at Baulkham Hills v~ill b~-

most adversely affected, and it is recommended that the alignment of the WSOC be ad 

- 

I ustf J 

that it runs to the west, not to the east of the cemetery. The principal reason for this *is that ih~-

cemeter, would otherwise be separated from the family's Bella Vista estate and left stranded or. 

a traffic island surrounded bv the WSO, Old Windsor Road, and Seven Hills Roa'J. In this 

situation it would be difficult to find parking and to gain access to the cemetery. Ainchora-i~~-

landscaping would not sol-ve this problem. 

Other items which will be adverselv affected are Coleman's Inn (in the former harnl-~-, oF Eas:zrn 

Creek) and possibly elements of the former RAAF base just to the south of it. The se~i ouSne-,s oL7 

these possible impacts has yet to be determined, because formal herita-ze studies ha%e not 
undertaken on these sites. It is recommended that these be commissioned as soon as possible 

This consultant was not requested to assess the effects of the WSO on the landscape and scenic 

,values on the Telstra sit,- and Huntina-wood Extension west of Black-tow-ri and incoi-porann2 a 

I.-n(-,-th o[Eastern Creek. It maybe desirable that be carried out in a supplementary study. 
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PERCW1  

Item Number 

(un- numbered) 

WSO-E-3 

WSO-E-5 

WSO-E-6 

VVSO-E-7 

VVSO-E-8 

(un-nUmbered) 

VVSO-E-9 

VVSO-E-10 

%L IMPACTS ON SITES WITHIN & IM 	XTI 

Description 

Bernera homestead site 

I loxton Park Airport 
(AHC listing) 

Upper Canal System Cecil Hil s Tunnel 

City Farm 

Relics of early homested 

Remnants of Abbotsbury House 

I lorsley I louse 

Timber barn (insufficient info t3 identify) 

The Wollondilly to Prospect Pipeline 

ELY ADJACENT TO THE WSO AL 

Location 

YarrLinga Road, Hoxton Park 

Cowpasture Road 
Hoxton Park 

Junction of Elizabeth Drive and 
Wallgrove Road 

East of Trigon Road. Abbotsbury 

Elizabeth Drive, Abbotsbury 

Southdown Road, Horsley Park 

Horsley Drive/Jamieson Close 

Redmayne Road, Horsley Park 

North of Chanclos Street 

J by Mayne-Wils 

Listed 

CLCP Rpt 

AHC 

SHR, NT 
LEP 

LEP 

LEP 

LEP 

CLCP Rpt 

No 

SCA S.170 
register 

Relevant one not identified so 
not possible to assess impact 

Negligible visual impact on item 
because partly underground at 
this point. Pipes still visible to 
east and west. 

IGNME -,epare( 

LGA 

Liverpool 

Liverpool 

Liverpool 

Fairfield 

Fairfield 

Fairfield 

Fairfield 

Blacktown 

Dn & Associates 

Extent of Visual Impact 

No visual impact on item as 
item burned down and 
principal trees removed 

Negligible impact due to, 
compatibility of land uses 

No visual impact on tunnel 
due to -it being underground 
Loss of vent hardly noticeable 

No visual impact on item 
due to intervening landform 
and regene rated vegetation 

No visual impact on item 
due to intervening landform 

No visual impact on item 
due to distance from WSO 

No visual impact on item 
due to distance from WSO 

WSO-E-1 1 
	

VVWII RAAF Base 	 Eastern side of Wallgrove Road Blacktown 
	

Not yet 
	

Full visual impact not yet known 

Insufficient info. to determine if significant 	south of the M4 Motorway 
	 but existing structures too far east 

items present on Base's western edge because 
	 to be seen due to undulating 

heritaae studv not vet Undertaken 
	 landform & intervening trees. 

i 



un-numbered) 

un-numbered) 

NSO-E-12 

NSO-E-14 

un-riumbered) 

"SO-E-17 

WSO-E-19 

(un-numbered) 

WSO-E-20 

IWSO-E-21 

3ite of Bungarribee Homestead Doonside Road, Doonside Blacktown SHR No visual impact on item because 

CLCP Rpt too far east from WSO 

Oinchinbury site Great Western Highway Blacktown SHR No visual impact on item.-
as too far distant from WSO 

corner of Barossa Drive 

-~emains of Coleman's Inn South-eastern corner of Blacktown Not yet but now Moderate to-high visual 

Wallgrove Rd. and GW Highway being studied impact on item. RTA.is  proposing 

direct demolition. 

Native InStitUte (archaeological site only) Nort h-west corner of Rooty Hill Blacktown AHC, SHR No visual impact on items which 

Road North and Richmond Road 
are archaeological 

Clydesdale homestead Marsden Park Blacktown SHR No visual 
- 

impact on item due to 

distance (7kms).from WSO (off Richmond Road) 

Exeter Farm (Meurants Cottage) Meurants Lane Blacktown SHR, LEP No direct visual -impact on item 

because WSO 50m behind it, in 

cutting, & new housing in betwee 

[louse at the end of MeUrants Lane Lot 6 DP878474 Blacktown LEP Negligible visual impact on itern 

No action required. 

Bella Vista homestead Old Windsor Road, Kellyville Baulkharn Hills SHR, 

CLCP Rpt 

N . 0 visual impact as item too far 

from WSO & screened by trees 

Old Windsor Road From its junction with Meurants Blacktown/ AHC, NT Will be visual impact but not 
necessarily adverse as all 

Lane up to Seven Hills Road Baulkham Hills LEP 
heritage aspects now gone. 

Pearce family cemetery Lot 10 ODP707538 Seven Hills Baulkham Hills SHR, LEP Moderate to high visual impact-
on item. Realignment of WSOC 

Road, Baulkharn Hills 
recommended, as item otherwis( 
isolated (on traffic island) from 

family's Bella Vista estate 

Landscaping not a solution 

19 	
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0 	
EXECUTINTE SUMMARY 

Results 
The analysis for potential archaeolo2ical sites, the location of known heritage items and the field 
survey of all modifications indicates that the proposed modifications for the WSO will 2enerally 
have no impact on archaeological sites or heritage items. Only five of the modifications require 
further assessment and most of these were already to be undertaken because of impacts from the 
proposed WSO. Modification 9 required a statement of herita2e impact. which has already been 
written. and a s. 60 application approved by the NSW Heritage Council with conditions. 
Modifications requiring further work are: 

Modification 6: archaeological assessment of Hoxton Park Airport (WSO-E-3) 

Modification 8 -. archaeoloeical assessment of site WSO-E-4 
Modification 13: Statement of Heritage Impact and s. 140 application (WSO-E-5) 
Modification 17: archaeoloszical assessment of Wallgrove homestead and tarinery (WSO-E-
241). 
Modification 18: archaeolo2ical assessment for site WSO-E-13 and need to cordon off and 
protect Site B5. 

No detailed statements of significance can be written for these sites before the archaeological 
assessments and/or Statement of Heritage Impacts are written. All potential archaeological sites 
and relics are subject to the relics provisions of the NSW Herital Act 1977 (amended). .9e 

The area of Modification 17 and the area to the east and also the area to the north of the M4 within 
the alianment of the proposed WSO may contain a site not previously identified, Wallgrove 
homestead and tannery (WSO-E-24). This area needs to be assessed to see if any remains survive 
in the area of the WSO alignment and if the modifications affect this potential site. The 
construction of the M4 ma-,.,  have affected the archaeological potential of this site. 

An% chan2e of desisin  in relation to Modification 22 and 24 needs to avoid the site of the Native 
Institute. 

Recommendations 
I . 	Archaeolop-ical assessments need to be undertaken on the identified sites as soon as 

possible to understand the constraints of the sites and their heritage significance. Tile 
assessment of site of the possible European burials (WSO-E-15) needs to include the 
potential site of Symmonds' house. 

— There can be no impacts on Potential sites withow excavation permits (s. 140 application) 
being approved by the NSW Heritage Council. 
In the area of Modification 18. site B-5 should be identified and protected during 
construction works. It should be fenced around with coloured bunLin(-,  and signs put up 
identifying the position of the site. The site should he located on desicyn drawin2s so that 
the contractors are aware of the site at all times. 
If there are further modifications or cham-,es  to the current design of WSO they will need 
to be assessed to determine if there are ariv further herita2e issues. 
If there is redesiEn to Modification 22 and 24 thev should continue to avoid the Native 
Institute site. 
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0 	1.0 Introduction 

1.1 Background 
This report on modifications is additional to the survey reports written for the Western Sydney 
Orbital EIS. The areas covered by the modifications are those where the works are Outside the 
line of the EIS srudv area. Some of the modifications are minor works to link reelonal and state 
roads into the WSO and main1v involve upgrading roads by widening them within existing 
corridors. In a few cases some land will be acquired for widening. Mary Casey and Tony Lowe 
undertook the field survey of all the modifications on Wednesday August 2001. 

1.2 	Study Area 
While 30 modifications have been identified many of these are within the EIS boundarv. Only 
modifications in areas outside the EIS boundary are the subject of this study. Therefore a total of 
14 modifications are the subject of this report. The original modification number has been 
retained to maintain the overall numberincy system. The majority of modifications are widening of 
existiniz  roads while some of them involving the sideways shifting of the proposed route of WSO. 

1.3 Methodolop,  
The methodology us ed in this report is one where areas of archaeological potential are identified 
b-v using historic plans and aerial photographs and the potential is then assessed in the field. In 
addition herita2e registers and lists of sites identified by earlier reports were reviewed. The 
histories from the Liverpool, Fnirfieid and Black-town heritage studies were used as well as the 
Casey & Lowe report Southern Section. Western Svdnev Orbital. Non-Indigenaus Heritage 
SUTVe - v, JuIv 2001. In addition where other heritage reports were available they were used to 
assist with the identification of sites. 

1.4 	Statutory Constraints 

1.4.1 NSIA'Herita,-e Act 1977 (amended) 

1.4.1.1 Division 9: Section 139. 140-146 - Relics Provisions - Excavation Permit 
The main legislative cons,rain, on archaeological remains is the relics provisions of the Heritage 
-Ict 197 7  

,%ccordinLl to Section 139: 

1. A Person Must not disturh orexca;ale an-v lanalknowinE OThavino Teasonable cause to suspect 
that the disturbance or excavation lii// or is like1v to result in a relic heinr discovered. 
exposed. inoved. damaeed or destro 

, 
ted unless the disturbance or excavati . on i . s carried Out in 

aCCOR1317CC With an exca I at] . Oil permi . 1. 

.1 person must not disturb or exca vate an , i - land on which the person has disco vered or exposed 
a relic except in accordance ii 'ith an excd V36017 permit. 

A 'relic' is an item of *environrritnial herltaae' defined b\ the Heritage Act 1977(amended) as: 

those places. buildings. it orks. relics, mo veable obiects. and precincts, of State or local 
heritage significance (part 1. Section 4). 

A relic as further defined b% the Act is: 

0 
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.. alzi I deposit. object or material e vidence - 

which relates to the settlement of the area that comprises New South tQles. 

not being Aboriginal settlement: and 

which is 50 or moreYears old (Part 1. Section 4) 

Anv item identified as an historical archaeological site or relic cannot be impacted upon without an 

excavation permit. An excavation permit forms an approval from the Heritage Council for 

permission to 'disturb' a relic. 

An application for an excavation permit must be made to the Heritage Council of NSW (Section 60 

for items on the State HeritaLye Re2ister). This will usually take four weeks to be processed. The 

application for a permit must nominate a qualified archaeologist to manage the disturbance of the 

relics. There is a processing fee of S100 attached to each excavation permit. 

Section 140 

An application can be made to the Heritage Council for a permit. It must be made on the correct 

form and a fee paid. 

Section 146 

A person discovering a relic must notify the Heritage Council of the location of the relic unless 
they have reasonable grounds for believing that the Heritage Council are aware of the relic. 

Furnish the Herita2e Council with information concernin2 the relic. 

1.4.1.2 Section 170 Register. NSNA' Heritag-e Act 1977 (amended) 
A section 170 register is a listinR of properties owned by a Government instrumentality. 

1.4.2 Environmental Protection Act - Local Environmental Plans 

A number of sites identified as beinE in the current studv area are listed on local LEPs. The 

Razettal of an item on a LEP usually requires that a proponent seek approval from council for 

undertakim! of works or alterations to an item. 

1.4.3 Australian Heritage Commission Act 

'A'here a site has been placed on the Register of the Australia Heritage Commission or has an 

interim lisilnL, on the Re2ister certain protections are put in place which involve Protection of sites 

in the case of impact by pro-lects that involve Federal funding. Under 

Section -30 of theAustralian Herilaee Commission Act imposes several obligations on 
C01771710171VCalth Ministers. depX-tnienis. authoriiiesand companies owned h 

' 

v the 

Common wealth to protect places in the Register of the National Estate. It comes IWO 

force when a place is either in the Registei- of the National Estate, OT is On the Interim 
List of the RegiStff. 

C0177RIOn Wealth d9CnCJt18 hdVe IWO general C017SCI-V3110n obligations as well as a 
referral obligation. In addition. agenci 

. 
es  are generall obliged to assist the 

Commission. The follo ii 117i, summaries are pro vided for 170fffenCC. 170 We VeT. agencies 
should be a ware ofthe specific ~i ording of these obligations in the Act. 

Conseriation Obfi,-ation I 

0 
Casey & Lowe /\SS0C1dtCS 
	

Modifications Peport, Western Sydney Orbital 

Non-Indiqenous Heritd_RC 



Cominon wealth agencies. including Ministers. departments and authorities. Must not 
tal~e an yaction that has an adverse effect on an-; - part of the National Estate unless 

there is' no feasible and prudent alternative. The decision whether an action can be 

taken or not is a decision for the agency. not the Commission. (Refer 10 subsection 
30(l) or 30(2)) 

Conservation Obligation 2 

If a Commonwealth azenci, finds that it must take an action which will have an 

adverse effect on part of the National Estate, because there is no feasible and prudent 

alternative, then the agenc v must take all reasonable measures to minimise the adverse 

effect. (Refer to subsection 30(l) or 30(2))' 

Referral Obligation 

Before a Commonwealth agencY takes anY action that inight affect to a significant 

extent a place which is part of the national estate. J 
. 
t must advise the Commission and 

give the Commission a reasonable opportunity to consider and comment on it. The 
Commission 's role is to provide ex pert advice. it does not take the decision-majang 

role a waY from the agenc v. (Refer to subsection 30(3)) 

An important aspect of this legislation is that it does flotgi ve the Commission ,? formal 
I 
watchdcg'role. Rather, it confers the responsibility for coizplyii~g with this 

legislation on the various Commonwealth Ministers, devartmefltq andauthorities 

whose actions affect the National Estate. 

It is not the COMMIsSi011 WhiLl) deCIdCS whether Of not the COMM0171vt!alth 
Go vernment will proceed with an action which will adverseli, affect a place in the 
Register. It is up to the Commonwealth Government. or the Governmefliagenci, 

responsible for the proposed action to take this decision. The interpretation of 

'feasible aDdprudent aliernati ve'. for example, is up to the Government proponent to 

determine. not the Commission. The Commission is onli, obliged to pro vide Jill/ 

advice on the impact of the proposed action on the national estate values of the place 
concerned. 

.4 dvice pro vided h 

- 

v the Commission to Commonwealth Ministers and bodies Under 
section 30, is based on the staienients of significance. These are statements which are 
prepared for each place in the Register and which explain the sif-wificant national 
estate values of each place. 

I.; 	Limitations 

There were no real limitations on the production of this survey report. 

1.6 	Author Identification 

This report was written by Mary Case% and revie~wed b\ TonN Lowe of CaseN & Lowe. 

1.7 	Acknowledgements 
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Casey & Lowe Associates 	 Modifications Peport, Western Sydney Orbital 

Non-Indiqenous Heritaqc 



4 

1.8 
DCP 

Abbreviations 

Development Control Plan 

LEP Local Environmental Plan 

LPI Land and Propeny Information 

RTA Road and Traffic Authority 

1.9 	Terminology 

Archaeological Assessment 

A studv undertaken to establish the archaeolo2ical significance (research potential) of a particular 

site and to identify appropriate management actions. 

Archaeological Potential 

Archaeological potential is here used and defined as a site's potential to contain archaeological 

relics which fall under the provisions of the Heripgo Act 1977 (amended). This potential is 

identified through historical research and by . judging whether current building or other activities 

have removed all evidence of known previous land use. 

Archaeological Investigation or Excavation 

The manual excavation of an archaeolo2ical site. This type of excavation on historic sites usually 

involves the stratigraphic excavation of open areas. 

Archaeological Monitoring 

Archaeological monitoring is recommended for those areas where the impact of the works is not 

considtied to mean the destruction of significant archaeological fabric. 	Nevertheless the 

disturbance of features both suspected and unsuspected is possible. In order to provide fol die 

proper assessment and recording of these features an archaeologist should inspect the works site at 

intervals they consider to be adequate and to be 'at call' in case the contractor uncovers remains 

that should be assessed bv the archaeoloLyist. 

It is not anticipated that monitoring will impact on the planned works or unduly hold up the 

contractors' work schedules. If recording of features is necessary it would be carried out as Z~ 
quickly as possible so that any time delays are minimised. 

MonitorinLy is a re2ular archaeological practice used on many building and development sites. 

Excavation Permit 

A permit to disturb or exca%,at-. a rell,: issued by the Heritage Council of New South Wales under 

Section 60 or Section 140 of the NS%\ Hei-iidLe Act 1977. 

Archaeological Site 

A place that contains evidence of pas[ human activity. Below ground sites include building 

foundations, occupation deposits. features and artefacts. 	Above 2round archaeoio2ical sites 

include buildin2s. works. industrial structures and relics that are inLact7or ruined. 

Historical Archaeology 

Historical Archaeolon- (in NSW) i ,, the studv of the physical remains of the past, in association 

,~vith historical documents. since thtf European occupation of NSW in 1788. As well as identifying 

these remains the stud% of this rnattrial can help elucidate the processes, historical and otherwise, 

which have created our present surroundings. 	It includes an examination of how the late 

ei2hteenth- and nineteenth-centur\ arrivals lived and coped with a new and alien environment, 

what the\ ate. where and hoA the% 11\ed, the consumer items they used and their trade relations, 

and how i!ender and cultural groups interacted. The material remains studied include: 

0 
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Archaeological Sites: 

- below ground: these contains relics which include building foundations, occupation 
deposits, rubbish pits, cesspits, wells, other features, and artefacts. 

- above Rround: buildines. works. industrial structures and relics that are intact or 
ruined. 

Cultural Landscapes 

Maritime Sites'. 

- shipwrecks 
- structures associated with maritime activities. 

Research Design 

A set of questions which can be investigated using archaeological evidence and a methodology for 
addressing them. A research design is intended to ensure that archaeoloialcal investi2ations focus 
on genuine research needs. It is an important tool that ensures that when archaeological resources 

are destroyed by excavation, their information content can be preserved and can contribute to 
current and relevant knowledge. 

Relic 

A relic as further defined by the NSW Herit2ge Act 1977 (amended) is: 

. . an~l I deposit. object or material evidence - 
which relates to the settlement of the area that comprises New South Wales. 

not being Aboriginal settlement.- and 

which is -50 or more-vears old(Part 1, St-rtion 41) 

Research Potential 

The abilitv of a site or feature to vield information throuLyh archaeological investigation. The 

siimificance of archaeolo2ical sites is assessed accordinE to their abilitv to contribute information 

to substantive research questions. 

Sampling 

Sampling of the archaeological resource is an excavation strategy that is adopted when there is a 

larL,e area that contains a similar resource and it is not considered warranted to fully excavate 
evervthinL, as the sample can be extrapolated to stand for the whole of the resource. The sample 

taken should be considered representative of the whole related resource and should be chosen only 

atter detailed consideration of the various alternatives. 

Testing 

The usual intention behind archaeoloaical testinL, is to have a look in the ground to confirm the 

archaeolocy1cal potential of the site identified in the archaeological assessment. It can be an integral Z7 	 - 	 - 
part of the process of confirming the absence or presence and extent of the archaeological 

resources. It is important to have a tesunu strateov that addresses the predictive model rather than 

-just looks for structures. 

0 
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1.10 	List of Illustrations 

Section 2 

Figure 2.1: Plan showing eady land grants in Liverpool and Fairfield districts and approximate 

position of proposed WSO alignment. WSO alignment based on the EIS 'Summarv, 

document. Coufltv of Cumberland. 1894, ML MSS. Taken from Keatin(z 1996. 

Figure 2.2: Bernera Estate plan as subdivided in 1889. ML, Subdivision Plans, Liverpool. L/10/4. 

Figure 2.3: Plan of sites identified at the Horsley Park Equestrian Centre. The proposed line of 

the WSO is to the east of the Wallgrove Road and west of the water main. There will be 

no impact from the modifications on identified archaeological sites. Taken from Edward 

Hi2p-inbotham & Associates 1996. 

Figure 2.4. Plan of Rootv Hill Stock- FarmlCburch and School Eswe- Position of the 

Superintendent's house is shown in the lower section of the map. c. 1831. SR Map 1811. 

Figure 2.5: Subdivision plan showing buildings on the Western Road and to the south. including 

Wallgrove Homestead. tannery and orchard, 1890. The thick black line is the approximate 

position of the WSO. ML  SP Rooty Hill R13.1/221. 

Figure 2.6: This shows a group of buildings aligned either side of the Great Western Road. The 

land in the OTC property to the north of the Highway has just been subdivided and is up 

for sale. This dates most of the remains in the western part of the Bungaribee property to 

after 1917. This is not an accurate plan. Thick black line shows approximate position of 

proposed WSO. ML  SP Rooty Hill R13.1/19. 

Figure 2.7: Detail from 1951 aerial showing the various sites identified in the western part of the 

Bungarribee. Site BI-3 and B5 were identified by Austral Archaeology. 

Figure 2.8: Subdivision plan to the north of Eastern Road and west of Rooty Hill Road (formerly 

callcd Richmond Road) This shows the building associated with the Stock Farm called 

'Homestead'. The area proposed for subdivision is marked cultivation. The NNISO lu this 

area involves adding lanes to the eastern side of the already built Phillip Parkway. Thick 

black line shows approximate position of proposed WSO. No date. ML SP Rooty Hill 

R I 3.1/35a. 

Figure 2.9: The thick black line is the approximate position of the alignment of the WSO and the 

lines across Rooty Hill Road North show the length of Modification 22 along Rooty Hill 

Road North. Woodstock Homestead Farm Subdivision, 10 acres farm and orchaTd blocks 

Roon, Hill. NIL SP Rootv Hill R 13. 1/4. 

Figure 2.10: Subdivision plan of the western side of Rooty Hill Road North, Plumpton, MaN,1901. 

There was onlv two buildinLs near Rootv Hill Road, the 'carmerv' and the Post Office. 

ML SP Rootv Hill R 13. 1 A 0. 

Fi-ure 2.11: Subdivision plan of Plumpton showing the location of 'Llovdhurst' the main building 

in the Native Institute. 1914. Aside from Llovdhurst there were offly two other buildings in 

this part of Plumpton in 1914. ML SP Rootv Hill R13.1/70. 

Figure 2.12: Detail from parish map, Parish of Rooty Hill. This shows that Walter Lamb owned 

most of the land either side of Rootv Hill Road to the north of Woodstock Avenue. ML 

Parish of Rooty Hill. 1903. 

Figure 2.13: Detail from Parish of Gidley showing the ownership of land to the north of 

Richmond Road. Colebee and Creek Jemmv 
. 
s names were listed on Lot 27, on 30 acres. 

These were two Aborl2ines who were 2iven 2rants by Governor Macquarie in 1816. Land 

noted as beinL, owned b% Robert Cartwri2ht was beine held in trust for 2rants to future 

settlers from the native institute. Thick black line shows approximate Position of WSO. 

Parish Map of Gidley, 1924. NIL. 

Figure 2.14: Subdivision plan of Quaker's Hill Estate. This shows the land to the east of Eastern 

Creek and west of the raflwa\ Line as relative]% undeveloped prior to subdivision. It also 

identifies the house to the ~vesi of Eastern Creek as Mr Symmonds'. The thick, black line 

indicates the approximate position of the WSO. NIL SP Quakers Hill Ql/l. 
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Figure 2.15: Subdivision plan of Duggan Farms Estate. Quakers Hill. This shows the land to the 

east of the railway line and west of Sunnvholt Road as being relatively undeveloped prior 
0 

	

	 to subdivision this post-1915 subdivision' The thick black line indicates the approximate 

position of the WSO where it meets the intersection of Sunnyholt Road and Meurants 

Lane. ML SP Quakers Hill Q1/7. 

Section 3 

Figure 3.1: View to north along Beech Road through modem housing estate. This road will be 

widened to 4/5 lanes. Modification 1. 1 August 2001. 

Figure 3.2: View to south along Bemera Road. Prestons. The road will be widened along the 

western side where a strip of land will be acquired. Modification 3. 1 August 2001. 

Figure 3.3-. View to east along Jedda Road. Prestons. Land acquisition along northern side. 

Modification 4. 1 Aueus~ 2001. 

Figure 3.4: View to east across southern part of Hoxton Park Air-port. Modification 6. 1 August 

2001. 

Figure 3.5: View to west along McIver Avenue. Modification 7. 1 August 2001. 

Figure 3.6: View to east over the Sydney Water Supply pipelines that cross Wallgrove Road. 

Modification 11. 12 June 2001 

Photo 3.7: Person standing on doorstep at site B5, OTC property, Eastern Creek. This site dates 

to post-1917. This site is outside the line of construction and should be fenced off during 

construction works. Modification 18. 14 Auizust 2001. 

Photo 3.8: View over site B7 which has been remediated. Dates to post-1917. Modification 18. 14 

Au2ust 2001. 

Photo 3.9: General area of site B8 as shown on aerial. No remains survive in this area. 

Modification 18. 14 Au2ust 2001. 

Photo 3.10: Yard area adjacent to where the house had been at site B8. This site dates to post-

1917. Modification 18. 14 August 2001. 

Figure 3.11.- View to northwest over the site of the Native Institute. Near Modification 22 and 24. 

1 Au2ust 200 1. 

Figure 3.12: Location of Native Institute site ad 

- 

jacent to Rootv Hill Road North. Modification 22. 

Figure 3.13: View to north along entry road into sand and ravel place. Modification 23. 1 9 
Au2ust 2001. 

Section 4 

Figure 4.1: VieiA to west along proposed extension of Northwest Boulevard. Heritage itern. a 

weatherboard house, is \Isible on the ri2ht in the backLround. I Aui-,ust 2001. 

0 
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2.0 	Historical Background 

2.1 	Nlethodolop- 

As part of determining the location of potential non-indigenous archaeological sites within the 

corridor of the modifications a search of relevant parish. subdivision and other historic plans was 

undertaken as well as a review of relevant heritage studies and their histories. While a search of 

heritage registers rarely identifies archaeological sites it does provide a backbone of the 

development of the general area by indicating where important extant houses and their associated 

estates were established. The histories from the heritaze studies assists in this process by usuall\ 

iden6fvinR sites of sienificant homesteads that had been demolished. In the case of this pro-ject 

some of this initial work was undertaken for the EIS. In addition a search of Mitchell Librar\ 

subdivision plans provided important additional information on the process of subdivision along the 

route of the proposed WSO and its modifications. 

2.2 	Heritage Themes 

The thematic histories from the Liverpool. Fairfield and Blacktown heritage studies identified a 

number of themes that related to the development of areas through which the WSO route passes: 

Settlement 

Transport and urbanisation 

Exploitation of natural resources 

Farming activities 

Rural industry 

Subdivision and urban growth 
0 	ReGional functions 

These themes are variously named in the three histories as they were written prior to the 

fornialising of the state herita2e themes. 

2.3 	Liverpool Section - Historical Background 

The Liverpool section of the study area has been dealt with in some detail in the Casey & Lowe's 

most recent surve\ report on the Prestons to Cecil Hills Part of the route - Non-Indieeflous 

Heritage. Archaeological Surve_~. Southern Section 14,estern Svdnev Orbital, July 2001. The 

following section is extracted from that report. 

The stud\ area between Camden Vallev Way. Presions and Elizabeth Drive, Abboisbury was once 

part ot a number ofearly estates (FIL,. 	I ). At its southern end the proposed IAISO passes throu2h 

NA- hai wert Church and School Lands and the Bernera Estate. The site of the Bernera homestead is 

listed on the Liverpool Local Environmental Plan (LEP) and the State Heritage Register (SHR) and 

is a considerable distance to the southwest of the proposed alignment of the WSO through the 

estate. Bernera Estate was oriLinall\ 1000 acres of land granted to Dr Donald Macleod. He sold 

it to Alan McPherson who built a timber house c. 1856-57. This house was destroyed in 1986. 

Bernera Estate was subdivided in 1889 when Hardie and Gorman auctioned tile blocks of land 

(FW. 2.2). The IAISO goes throu2h lots 4, 5. 17 and 23 of the Bernera Estate. either side of the 

.junction of Bernera Road and Jedda Road (formerly Won2a Street). Jedda and Joadja Roads were 

aligned as part of the 1889 subdivision of Bemera Estate. There will be no impact on the site of' 

Bernera homestead by the proposed modifications to the 'vVS0 route. either visual or physical. 

KeatinL, 1996~22. 
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The Morris and Britton report on the Colofliiil Laflclscapes of the Cumbelldfld Plilifl dflcl 0m(kfl, 

/V5W, identified the presence of the site of the Bernera homestead at Prestons but noted that since 

the fire in 1986 the *local area has recently cleveloped for suburban housing and the former ID 

Bernera is now only an archaeological site'.' No other houses, landscapes or sites mentioned in 

the Colonial Landscapes report are particularly close to the proposed route of the WSO or its 

modifications. 

The 1947 aerial photos show the Church and School Lands at the southern end as being generally C) zn 

undeveloped in 1947, indicating that some areas had been cleared very little or that there was 

considerable regrowth on lands no lonuer intensively used for grazing or farming (Aerials 1, 2). 

c' 	

C, 	 C, 	Z~ 	 b 

The proposed WSO then passes through the southwest corner of School and Orphan lands, into a Z~ 

small property once owned by Drummond (Fig. 2. 1). It then passes through the northeastern part Z~ 	 z:1 

' Morris and Britton 2000:113. 
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of the Hox,on Park Estate which was subdivided in 1111 and in 1101 was described a, 'thickJ% 

timbered. Small holdings. a few occupied, the others are covered with thick timber L, scrub'.4 It 

crosses over the line of Cowpasture Road. an early road in the district which was a ma 
- 

jor route 

between Camden and Parramatta and was frequently used by cattle drovers.~ It opened as a track 

in 1806 from the settlement at Prospect Hills to the Cowpastures.' William Roberts undertook 

some road construction on a number of early roads using convict gangs and built a series of 

bridi!es on roads including Liverpool Road (Great Western Highwav) and Dog Trap Road 

(Woodville Road) as well as Cow-pasture Road. No early roadworks survive within the study area. 

The next stage of the proposed WSO next passes through a larger estate granted to Barron Field 

called 'Hinchinbrook-' (Fig. 2. 1). To the north was 'Cecil Hills farm', the early estate of Sir John 

Wvlde. Judge Advocate, which has extant original buildings including a homestead and 

outbuildines (Aerial 5).' This house and outbuildings are located on Sandringham Drive. Cecil 

Hills and are considerablv to the east of the proposed realignment of the WSO in this area and are 

therefore not affected by the WS0. 

Elizabeth Drive. which is the northern boundary of the current studv area, is within the former 

boundary of the Cecil Hills Farm grant. The Cecil Hills grant was made in 1817 and was taken up C~ 
in 1818. The house is thought to have been built c. 1824. The Wvlde family ran cattle on the 

property and sold beef to the government stores. Judge Advocate John Wylde was recognised as 

one of the largest landholders in the colony in the 1820s. The family retained ownership until 

1892 when the Perpetual Trustee sold the property. The Crown compulsorily purchased this 

property in 1972.' Only parts of the grant have been subdivided. The 1947 aerial photos show 

that this area was uncultivated grazing land with some fenced yards with a house and outbuilding 

group at some distance from the study area (Aerial 5). An area of ruined vards (WSO-E-4) will be 

affected bv modification 8 of the proposed route of the WSO. 

The Hoxton Park Airport. which was initially used as a WWII airstrip, is to the west of 

Cowpasture Road (Fig. 2.4. 2.5, 2.8). It appears to be mostly within the two early grants to 

Barron Field and Judge Wvlde. The southern end is probably within the Hoxton Park Estate.' 

While it has been reported that the airstrip had 'revetments' these actuallv consist on1v of aravel 

road taxiways." The aim of the taxiways was to allo%A for the planes to be quickly scattered, in 

the case of a Japanese attack-, into the adjacent tree cover (now Landcom land). An aerial photo 

(Aerial 4) shows the position of the main taxiway from the airport to the revetments and indicates 

the location of proposed impacts froin the WSO alignment. Modification 6 will impinge into the 

southern area of the airport. All Cornmonwealth-owned land associated with Hoxton Park Airport 

0 	is the subject of an interim listing on the National Estate 

Quoted in Kass 199-2:3.19. 
Kass *Thematic historN', Fairfield HcTiiaLt: Stud~, p. 5. 

KeatinL, 1996:1-5. 

Keatin2 1996:22. 
Heritage Office Register listing. ~keh page. 

Nfitchell Libran-. Liverpool subdivision plan L 101/34. 

0 

	
lain Stuart, pers. comm. 
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Figure 2.2: Bernera Estate plan as subdi\ ided in 1889. ML, Subdivision Plans, Liverpool, L/10/4. 
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2.4 	Fairfield Section- Historical Background 

The section of the swd,,, area north of Elizabeth Drive. Cecil Hills and south of the NA,arra2amba 

Pipelines is in Fairfield City Council area. The majoriv, of this area to the east of Wallgrove Road 

became part of the Abbotsbury Estate and later it was owned by the residents of Horsley Park. 

The southern section immediately north of Elizabeth Drive was part of two small 2rants, one 

owned by Simeon Lord and the other owned by Joseph Sherred (Fig. 2. 1). The next two grants 

were those owned by Edward Abbott, one of which was called 'Abbotsbury'. It then crosses 

through a larger grant given to George Johnson called 'Kings Gift'. This area is now part of the 

Horsley Park- Equestrian Centre which was the subject of a detailed archaeological assessment in 

1996 prior to the development of the Olympic Equestrian Centre.'' 

Abbotsbury land was granted to Edward Abbott in 1806 and appears to have been managed as a 

Grazing property. It was sold in 1810 to William Browne. Browne's family are living on the 

property, apparently in a cottage, by 1815. A house and outbuildings were erected on the 

property. Browne sold his property in 1831. There were a succession o~owners until the 1840s. 

The owners of Horsley park. the Johnson-Weston family eventually purchased this property. It 

appears that the house probabl~ fell into disuse by the 1910s." Figure 2.3 shows the position of 

archaeological remains associated with Abbotsbury. None of these sites are effected by the 

proposed WSO or its modifications. 

George Johnson's grant to the north 'Kings Gift' appears to have been used for grazing and 

possibly farming. This 2000 acre grant was given to George Johnson in 1805 in recognition of his 

important role in quelling the Irish convict uprising at Vinegar Hill in 1804. By 1828 the property 

had huts and stock-vards and was owned by Johnson's son David. The house built on this land was 

Horsley house which is to the west of Wallgrove Road approximately 800 metres from the line of 

the proposed WSO (Aerial 7). Chandos Road is on the northern boundan, of Johnson's, original 

grant. 

After leavine 'Kins!s Gift' the route of the WSO passes through a number of smaller grants (Fig. 

2.1 ). The aerial shows a patchwork of properties to the east of the proposed WSO with much of 

the land to the west being relatively undeveloped (Aerial 8). In 1947 the land to the south of the 

NA'arragamba pipelines was generally undeveloped although it had been cleared. There appears to 

have been little development of the area around the pipelines prior to their construction. 

2. _5 	Blackto%vn Section - Historical Background 

The area to the north of the pipelines and north of Reedy Creek was a WWII RAAF base where 

the people operating Hoxion Park air-port lived. The radio' station of the airport operated out of this 

base (Aerial 9). The land to the south of the Great Western HiLyhway was part of an early grant to 

~Villiam Dean. The house thought b% some to be Coleman's Inn is situated on land granted to 

Dean. The land to the north of the Great Western HiEhway was once part of the Rooty Hill Stock 

Farm (FiL,. 2-4). This stock farm was declared bv Governor Kinsz in 1803 and was one of a series 

of Lovernment farms and public commons established bv Kin2. Thev were used for breeding 

animals for distribution to ne" settlers to start their farms. Grimes suggested that the land west 

from Prospect to South Creek was government reserve
-
, totalling as much as 58.000 acres. By 

1803 this area became known as Root\ Hill stock farm.'' 

H122inbotharn 1996 Historical and archavoJogical assessment of the proposed 5vdne,v International 
Equestrian Centre, Horsle 

' 

~ P,3A. NSIV for the Olympic Co-Ordination AuthoritN. 
:__ Hi2ziribotharn 1996:5-9. 

40 	, Liston, thematic hisiorv. Blackmun Heritage 5iud;, 1996:3. 
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Figure 2.3: Plan of sites identified at the Horsle% Park Equestrian Centre. The proposed line of the WSO is 
to the east of the Wall2rove Road and west of the water main. There will be no impact from the 

modifications on identified archaeoloaical sites Taken from Edward Higginbotham & Associates 1996. 

Governor Macquarie was ordered to discontinue the use of government farming and granted 

portions of the stock farm to Lieutenant-Colonel Maurice O'Connell (2,500) acres in 1810. The 
stockvard was reor2anised in 1813. A residence was built at the Rootv Hill stock- farm in 1815. 

The line of RooiN Hill Road linked the stock farm and the cottap-e to the Great Western Highwa~ 

(Liverpool Road). Remains associated with stock farm survive in Dunsmore Street, Rooty Hill 

(Aerial I I). 
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Figure 2.4 Plan of- Root 

- 

i Hill SiocA Farin Church and School E-~iatc. Position of the Superintendent's 

house is shoA- n in the lo~ker section of the map, c 1831. SR Map 1811. 

B\ the 1820s further izrants of land reduced the size of the stock farm. Its eastern boundary had 

become Eastern Creek. Fi2urt 2.4 sho~ks the stock farm in c. 1831 when its boundaries were 

Eastern Creek-, the Western Road and Richmond Road. Richmond Road was made b-,., William 

Cox as the second road to the Hawkesbur\ in 1819." In 1829 the remnants of Rooty Hill Stock 

Farm were transferred to the Church and School Corporation but because it did not use the land 

successful]\ the corporation was abolished in 1832. The goverriment eventual]y sold the land." 

Liston 1986:16. 
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The lands at Rootv Hill were leased as grazing land and were offered for sale in 1865. Much of 

the land that makes up Rooty Hill was acquired by Charles McKay of Minchinbury. up to the 

railwav line. Walter Lamb of Woodstock acquired e`xtensive land to the north of the railway up to 

Richmond Road. 

Land on the Highway (Western Road) had been granted to William Dean a convict who arrived in 

1799 (Fig. 2.4). Dean had grants on either side of the Western Road which he was given in 

January 1817. " It was here that a small settlement node was established with Dean's inn. a post 

office. a blacksmith's shop and public school (Fig. 2.5. 2.6). The inn building was to the east of 

Eastern Creek-, while the house at 587 Great Western Highway (WSO-E-12) was Mr Coleman's 

house. The inn was variousIv called the Bush Inn, Corporation Inn (1832) and Red Lion. The 

William and Elizabeth Dean moved into 'Hillborough' though to be an old convict barrack in 

1846.'- To the south, near modifications 17 and where the proposed NAISO orbital links into the 

M4, was the site of Wallgrove Homestead (WSO-E-24) which had a tannery and orchard (Fig. 

2.5). This was probably the Wallgrove Estate purchased by John Shand of Rooty Hill, gentleman 

and tanner, from Charles Roberts in 1866. Shand retained ownership for most of the nineteenth-

century. No physical evidence for this site survives above ground. This is a purely sub-surface 

archaeological site. This site is not visible on the 1951 aerial photo (Aerial 9). It is also possible 

that remains associated with this site were destroved when the M4 when through. The subdivision 

to the south of the Wallgrove Homestead (Fig. 2.5) eventually became the RAAF base (WSO-E-

11) (Aerial 9). This camp was established by the Australian Army during World War 2 and 

continued to operate until the 1970s. Sections of the bases were used in 1949 for post-war 

immierant accommodation." 

An archaeological assessment of the OTC site, which includes the site of Bungarribee, identified a 

series of sites (Fig. 2.7). Two of these are adjacent to the line of the WSO and Modification 18 

which shifts the alignmcnt appi-oxiiiiately 40 rn to the west near Belmore Road and Curry Street. 

Details of impacts on sites are discussed in Section 3. All sites adjacent to or in the alignment of 

the proposed WSO and Modification 18 appear to date after the 1917 subdivision. 

The next subdivision plan immediately to the north of Figure 2.6 shows the position of the Rooty 

Hill Stock farm buildinp- to the west of the Phillip Parkway (Fig. 2.8). When this area was 

subdivided there it was 2enerally undeveloped aside from the Rooty Hill 'homestead' which was 

the superintendent's house built under Macquarie's direction and another cottage to the east. The 

proposed line of WSO affects none of these sites or items. The focus of later nineteenth-century 

settlement at Rootv Hill was on Rootv Hill Road near the railwav line and station. This 

subdivision was part of 'Smith's Eastern Creek farms'. 

Further to the north was Walter Lamb's estate Woodstock. As noted above Lamb purchased part 

of the RootN Hill Stock Farm follow1m, Its sale in 1865. He built a homestead with dairies further 

to the north (Fi2. 2.9). 	Woodstock House is still extant and is item 55 on the draft Blacktown 

DCP plan (Appendix 2). The subdivision of Lamb's estate was into small orchard allotments. 

Within two veas the area Nvas a highly productive with 100 acres of peaches, apricots. pears, 

quince. plums, apples. oranges and lemons and a nurser~ of young trees."' Lamb was an 

extremely successful businessman and Member of the Levislative Council. The line of WSO is to 

the -~vest of the main 2roup of buildings associated with his Woodstock Estate (Fig. 2.9). 

Austral Archaeolo2% An archa colofical ai7dheritaae irnpact assessmeni of the Telmra OTCsi[e, Great 
li~fstem Highi;a-i. Doonside, nd~29 

Liston 1986:17. 

Liston 1986:39. 
Liston 1986:30. 
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Figure 2.7: Dutait frorn 1951 aerial showing the various sites identified in the western part of the 
Bungarribee. Site BI-3 and B5 were identified by Austral Archaeology. The red line indicates the 
approximate position ofthe new western side of Nlodification 18. 

Modification 22, the widening of Rooty Hill Road North along the western side of the road, does not 
affect the site of any rernains associated with this property. As Figures 2.8, 2.9 and Appendix 2 shows ZD 
the main extant buildin-s listed on the LEP are to the south of the modification. The western side of 0 
Rooty Hill Road was generally undeveloped aside from the township at Plumpton (Fig. 2.8, 2.9). C, 

In 1814 Governor Macquarie assisted missionary William Shelley in establishing a native institue at 
Parrarnatta to teach Aboriginal children European customs and farming.20 in May l8t6 Macquarie 

(Tranted land to Colebe and Nurragingy, two local Aborigines, to the north of Richmond Road, near 

Bells Creek. The details are sketchy but they both appear to have had 15 acres (6 ha) each (Fig. 2.13). 

In 1819 a to- house was built for Nurragingy (Creek Jemmy) on the grant. The native institute was 
moved to the south of Richmond Road and west of Rooty Hill Road North in 1823, on land opposite 

the tyrants to Colebe and Nurragingy.2' By 1821 five couples were living there and in mid-1822 Dr 
22 John Harris called this area Black Town. The native institute operated until it was abandoned in 1833 

and the land was sold in 1834 to William Bell. The mission house was used as an inn until it was 
purchased by Sydney Burdekin for a country residence and renamed 'Lloydhurst (Fig. 2.1 1). The 

buildinty burnt clown in 1924. In 1917 there were Aboriainal fan-Lilies living in bark huts on the Colebe C, 
23 and Nurragingy grants. 0 

2' Liston 1986:12. 
2~ Brooks & Kohen 199 1:' )7-' ) 9. 
22 Liston 1986:13. 
13 Liston 1986:14. 
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ure 2.12. Detail from parish map, Parish of RooiN Hill. This shows that Walter Lamb owned most of 

the land either side of Root% Hill Road to the north of Woodstock Avenue. ML Parish of Rootv Hill, 1903. 
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The land on the northern side of Richmond Road. 500 acres that Robert CartwriLyht held in trust 

for future distribution was sold in 1829 to William Hall. Hall had been appointed in 1826 to run 

the second attempt at the native school. The children were taught reading. writing. relip-ion. 

carpentry (boys) and needlework (girls). The school no", included some Maori children. After 

the closure of the native institute in 1833 Hall settled on the 500 acre erant and built a home 

'Upperby' and established a school for white children which operated until 1875 when Rooty Hill 

Public School was established.' 

The development of the 500 acres had not been researched in detail but the 1947 aerial shows the 

area as beiniz relativelv undeveloped (Aerial 12). Much of this area is now the site of a modern 

housing estate except the northern part which the WSO will pass through. There may be a house 

site to the west of Symmonds Road. in the vicinity of the possible European burial site (WSO-E15) 

which may be the reason for the burials in this apparenfly isolated location. This house is also 

shown on a subdivision plan for the adjoining estate (Fig. 2.14). The area of Modification 23, the 

shiftinp- of the alignment of the proposed WSO to the west when it crosses to the northern side of 

Richmond Road, is mostly within the 500 acres held in trust by Cartwrip-ht and then sold to Hall. 

Modification 24, the widening of Richmond Road to the west of Roory Hill Road North, should 

have no impact on any European sites as this area was shown to be undeveloped (Fig. 2.1 1, Aerial 

12 ~. 	The lack of development in this general area is because it is a ridgeline with outcrops of 

silcrete. The silcrete was an important source of materials for stone tool making and trade for the 

local Aborigines. 

The area to the west of Eastern Creek and east of the railway line was relatively undeveloped prior 

to subdivision (Fig. 2.14). The 1947 aerial suggests that this subdivision was not particulariv 

successful as there was limited development of the rear of the properties near Break-fast Creek 

(Aerial 12). The area to the east of the railway line and west of Sunnyholt Road was also slow to 

subdivide and develop. A subdivision plan post-dating 1915 shows limited subdivision south of 

Pve Street (Fig. 2.15). This plan shows that the subdivisions and building were mostly focused on 

the area to the north of Pye Street. 

The area to the east of Sunnyholt Road and south of Meurants Lane was relatively undeveloped 

other than for a few early farms. Exeter Farm, an extant farmhouse, was built on land granted to 

Daniel Brvan/Brien by Governor Macquarie in 1821. It is possible that the house was built prior 

to the 1821 2rant.- Brvan was an emancipist settler as was Ferdinand Meurant who also received a 

land Lrant from Governor Macquarie. Exeter Farm is outside the line of the NAISO and 'is no", 

surrounded b), a recent housing development (Aerial 14). Another house (WSO-E-19)near the 

corner of Meuranis Lane and Old Windsor Road is located on a property adjacent to Modification 

2 the extension of Norwest Boulevard up to Old Windsor Road but not through the remnant 

cuttinL- of the Old Windsor Road. The line of the proposed WSO then crosses over Old Windsor 

Road to the south of the creek line in an area where the road was realimed more than fifteen years 

a L, o. 

Liston 1986il,-14. 

Heriia2e Office Web site entr% for Exeter Farm based on Rosemary Annable's history. 
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ure 2.15: Subdivision plan of Duggan Farms Estate. Quakers Hill. This shows the land to the east of the 

rail"a\ line and west of Surinvi-iolt Road as beinL, relativel% undeveloped prior to subdivision this post-1915 

subdivision. 	The thick black line indicates the approximate position of the NVS0 where it meets the 

intersection of Sunnvholi Road and \Ieurants Lane. INIL SP Quakers Hill Ql,'7 
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3.0 	Revie-vv of Modifications 

	

3.1 	Modirications 

Aerial photos are included in Appendix 1 

1. Upgrade Beech Road at Casula 

This road is through a modem housing estate. The aerial photo shows this road was extant in 

1947. It was initiall-v part of the Church & School Estate. This road is considered to have no 

archaeological potential (Fig. 3. 1 ). No further heritage input is required. 

Upgrade Bernera Road at Prestons 

This area has modem fencinLy and 1930s and 1950s housin2 (Figure 3.2). Bernera Road was 

aligned as part of the 1889 subdivision of the Bemera Estate. Aerial photos and historic plans 

indicate that there were no buildinLs or sites on Bernera Road other than those alreadv identified as 

being impacted by WSO (WSO-E-2) (Fig. 2.2, Appendix 1. Aerial 2). There will be no visual or 

physical impact on curtilaee of the site Bemera (SHR). No further heritage input is required. 

Upgrade Jedda Road and Joadja Road at Prestons 

Road widening with some land acquisition. This area is either vacant land or recent housing and C~ 
fencing. Aerial photos show that the area to the north of Jedda and west of Joadja Road was forest 

in 1947 (Aerial 2). To the east was a house that was set some distance back off the road. These 

two roads were set out c. 1889 as part of the subdivision of the Bernera estate (Fic, 2.2). No 

fUiLlici heritage input required. 

Relocate Access to Hoxton Park Airport 

This modification affects the southern part of the airport (1712. 3.4). It is site WSO-E-3. Impact 

from the modifications is limited. Access road is further within the airport. Issues with Hoxion 

Park Airport identified in previous report (Non-Indigenous Survev. Casey & Lowe Julv 2001). 

This site requires an assessment. 

Upgrade McIver Avenue at West Hoxton 

This is a dirt road littered with ruhhish that is to be sealed (Fi~,. 3.5). The sealinL, of this road has 

no herita2e impact. No further htritaL,(: input is required. 

Relocate NN'SO Westwards at Cecil Hills 

Reporting on this modification included in Case% & Lowe Julv 2001 Non-Indieenous Heritage. 

A rchaeolozical Surve-i -. SOU[heTl) _SCC110n.~ of B"estern Sidne 

- 

Orbital (Pres[ons to Cecil Park). S i te 

NVSO-E-4. This site requires an archaL!olo,_,i,.:al assessment and a s. 140 application. 

Relocate NN'SO Ramps at Elizabeth Drive 

The modifications in this area %~hich affect the shaft of the Cecil Hills Tunnel, Upper Canal has 

been the sub 

- 

ject of a Statement of H-.ritage Impact, Statement of Heritage Impact Proposed 

V`eslern Svdne 

- i 

- Orbital Cecil Hjll.~ Tunnel and Shaf~ bv Casey & Lowe Associates. Au2ust 200 1. 

A s. 60 application was lodged lor this works as the Upper Canal is an item on the SHR. The 

NSNV HeritaLe Council has 2i\ en approval for this work to 2o ahead with conditions. 
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I I. Access to Sydney International Equestrian Centre from Saxony Road 

This area was assessed b-v, Edward Hi-2inbotham &- Associates as part of the development of the 

Site for the Olympic Equestrian Centre. The western part of the site between Wallgrove Road and 

the water main contained no identified sites (F12. 2.3).
-' Therefore there will be no impact on 

herita2e items by this modification. No further heritage input is required. 

13. Raise and Relocate "'SO Westwards at Water Supply Pipelines and Provide New Access 

to Nearby, Properties 

Main result of modification is a new access road into the chicken farm to the north of the 'Aater 

Supply Line (Fig. 3.6). The 1947 aerial photo shows this area under cultivation and there appears 

to be no likelihood for archaeolo2ical sites. In addition the construction of the pipelines will have 

destroyed any sites in most of the area of impact. This modification will involve construction over 

the top of these pipelines. This site will require a Statement of Heritage Impact and s. 140 

application as the pipelines are subject to the relies provisions of the NSV` Heritage Act 1977. 

Reconf-igure WSO and Great Western High,,vay Interchange 

This area is in the vicinity of the Wallgrove Estate, homestead and tannery which requires an 

archaeolo2ical assessment. The modification places the western boundary closer to Wallgrove 

Road. This 2eneral area requires assessment. 

Relocate NNISO North of Great Western Highway 

This section of the proposed WSO and its modification is cutting through the western side of the 

Bungaribee property. The modification places the western boundary of the IAISO closer to 

Belmore Road and Curry Street than previously identified. Additional field survev in consultation 

with Denis Gojak DUAP (14/8/2001) has clarified the position of a number of sites identified by 

Austral Archaeoloizv as beinL, located on this property and within the vicinity of the proposed 

w so. 

A site called B4 which was identified as a well could not be relocated. It is likely that this site was 

wron2lv located and is site WSO-E-13, a remediated well site. Another site B5 is to the west of 

the corridor of impact (Fies. 2.7. 3.7) and should be able to be retained. These remains from a 

twentieth-century house are considered to have a low level of heritage significance. This site will 

need to be located and fenced durinc construction works but will not require anv further works or 

pernills. 

Another potential site (137) was identified but it appears already to have been the subject of 

remediation, for the removal of asbestos products. 	This site appears to have no or little 

archaeological potential remaining aside from a scatter of machine-made bricks (Fig. 3.8). This 

site ~kould have related to a house slit on the aerial photo (Fig. 1.7). No substantive remains 

associated with this house survi\t. This site requires no further assessment or approvals. 

Another site to the north was also inspected (138) but it was considered that there were no remains 

at this site, either above 2round or sub-surfaLe. other than some modern vard tencinu (Fil!s 3.9. 

10). This site requires no further assessment or approvals. 

~ Edward HiEzainbotharn & Associaie~ Pt\ Ltd 1996 Hisiorial and Archat-oloeical Assessment ol the 

Proposed 5~ dne 
' 

i International Equestrian Centre. Horsle 

- 

v Park. AS 11'. 
~ Austral Archaeoloa\ nd. An Archaeolofical and Heritage Impact Assessment of the Telstra OTC Site, 

is Great Kester-n HiEhii-a-i. Doonside. for Australian Site Assessment on behalf of Telstra OTC. 
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The only site requiring approvals in this area is WSO-E- I I which is the location of a well which 

requires a s. 140 approval. 

Upgrade Power Street West of NVS0 

A twentieth-century road with modem fencing and a recent subdivision to the north. Part of 

backyards of new houses facing Power Street to be acquired for road widening. The New Tribes 

Mission Bible Colleee contains an older residence which the Council is considerin2 listin2. This 

house is up awaN from Power StreeC The road widening should not affect any potential heritage 

siRnificance of this item. Analvsis in Section 2 shows that this area was part of 'A'alter Lamb's 

Woodstock Estate and the impacts are at some distance from the extant buildinas and associated 

potential archaeological sites (Fig. 2.9). 

Upgrade Rooty Hill Road North from South of Luxford Road to Richmond Road 

The northern part of this work is adjacent to the site of the Native Institute (Fies 3.11. 3.12). The 

current modifications have been designed to have no impact on the site of the Native Institute. The 

wideninE of the Richmond Road will take place on the eastern side of the road, away from the 

Native Institute site. Road widening on the side adjacent to the Native Institute is within the 

existin2 road reserve and does not extend into the curtila2e of the site. 

A review of all LEP sites on Rooty Hill Road was undertaken but there were no heritage items or 

sites within the corridor of impact other than the Native Institute Site (H50) which is also listed on 

the SHR. LEP items outside the corridor of impact from road widening are: 

Headmaster's Residence. 321 Rootv Hill Road and Cannery Road, Plumpton. (H56) 

Plumpton Public School. 327 RootN'~ Hill Road North, Plumpton (H56) 

House, 'Lozells', Carmery Road (H54) 

House. par of lot '11, DP'709050. Rooty Hill Road North (H57) 

, 

Alrov', Root% Hill Road North. Plumpton (south of Jersey Road) (H58) 

House. *Wood'stock'. Hobson and Dexter Places (H55) 

School of Arts, corner Rootv Hill Road South 

Belvedere, 116 Root\ Hill Road. 

Imperial Hotel, I Rootv Hill Road North, Rooty Hill (SHR item) 

0 	
See Appendix _2 for location of closc,.,t itenis and the positions of modifications. 

0 	, 
Sue Gait, Black-town Council. 
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.......... 

71 

01  70 

Photo 3.7: Person standing on 
doorstep at site B5, OTC 
property, Eastern Creek. This 
site dates to post-017. This 
site is outside the line of 
construction and should be 
fenced off clurina construction 
works. Modification 18. 1.4 
ALI gust 200 1. 0 

Photo 3.8: View over site B7 
whin has been remediated. 
Dates to post-1.91.7. 
Modification 18. 14 AucTust 
2001. 

Photo 3.9: General area of site 
B8 as shown on aerial. No 
remains survive in this area. 
Modification 18. 14 Au(yust 
200 L 

0 	Casey & Lowe Associates 
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Photo 3.10: Yard area adjacent 

to where the house had been at 

site B8. This site dates to post-

1917. Modification 18. 14 

August, 2001. 

Figure 3.11: View to 
northwest over the site of the 

Native Institute. Near 

Modification 22 and 24. 14 

Au-ust 2001. 11 

34 

1 7_'~ 

40 7 

-~7 

4 	LAT 

0 

0 

Figure 3.12: Location 

of Native Institute site 

adjacent to Rooty Hill 

Road North. 

Modification 22. 

Casey & Lowe Associates 
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E Figure 3.13: View to north 
alono- entry road into sand 

and -ravei place. 

0 Modification 23. 1 ALIGUSt 

2001. 

The extant 'Woodstock' house which is to the south of the road wideninu and is site 55 on the inap 
in Appendix 2. This property was owned by Walter Lan)b of Woodstock who had extensive 
holdinus on either side of Rooty Hill Road North (Fig. 2.12). Analysis in Section 2 suggests that 
there should be no heritage or archaeological issues associated with the widening of Rooty Hill t, 	 C, 	 z:1 
North Road. As long as the widening is kept to the eastern side of Rooty Hill Road no further 4:~ 	 b 

heritage input is required. Z~ 

Relocate WSO West and North of Richmond Road Interdiange 
Much of this area is currently occupied by a sand and gravel Supplier and also contains a modern 
house and swirarnina pool and an eua farm. The southwestern part of the area is relatively 

7 	
Z~11~ 

undeveloped (Fig. 3.13). None of the standing structures are heritage issues. The 1947 aerial C, 
photos shows the area as being lightly forested and undeveloped (Appendix t, Aerial 7). This is z:1 
one of the few modifications not associated with an existing line of road. b 

The area to the north of Richmond Road that is affected by this modification was part of 500 acres 
,given to Robert Cartwright in trust for distribution to Aborigines attending the Native Institute. 
All inditTenous archaeolouical sites, both pre- and post-1788, are being dealt with by Robynne 
Mills. There is a possible non-indigenous site near the location of the possible European burial. 
WSO-E-15. This site is already to be the subject of an assessment which will need to incorporate 
the possibility of a house site within the general area. V 

There are no European heritage issues associated with this modification. ZD 

Upgrade Richmond Road from WSO to north of Bells Creek 

Modern roadway to be widened and land to be acquired along northern side. The site of the 
Native Institute is adjacent to the southwestern side of Richmond Road (Fiu. 3.11, 3,12). There zD 
will be no impact on the curtilage of the SHR location of the Native Institute site. All culverts 
along this section of roadway are modern. Analysis in Section 2 indicates that there is little 
likelihood of potential archaeological sites in this area. 

0 
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0 	4. 0 Other Areas 

4.1 	Northwest Boulevard 

This assessment and survey was of an extension of Northwest Boulevard rather than a 

modification. This section of road has already been partly graded. It is adjacent to a Black-town 

LEP item, a house (WSO-E- 19) (Fig. 4, 1) and is some distance from Exeter Cottage (WSO-E- 17), 0 	 tl 
Meurants Lane, a SHR item. It will have no impact on either of these items. This section of the 

extension of Northwest Boulevard does not extend into Old Windsor Road which is a LEP item, a 

item on the register of the National Estate, listed by the National Trust and protected Linder the 

relics provision of the NSW Hefita,,ot 4ct t977 (amended). This extension is not associated with 

an existing line of road. This work does not include the penetration of Norwest Boulevard through 

to Old Windsor Road which would involve makin- further openings through the early cutting 0 	0 	 V, 

Figure 4. 1: 

View to West 

along proposed 

extension 0~ 

Northwest 

Boulevard. 	A 

h 	-tkye item, erit, 

W eatherboard 
_7 

house, is 

V 	ibte on the is 

-ight i i t i 	I 	lie n 

backoround. 

I 	ALICYLISt 200 1. 

0 

0 
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5.0 	Summary of Impacts from Modirications 
This assessment of the modifications suRRest that thev will 2enerall\ have limited impact on 

archaeoloizical sites or heritaRe items other than impacts already identi fied in the representations 

report. 

	

5.1 	Summary 

Only modifications 6, 8, 14, 17 and 18 require further heritage input. All these sites. except 

modification 17. were previously identified as requiring further work. Modification 9 has alread\ 

been the subject of a s. 60 application and approval has been given for this modificafion. 

Modification 6 needs to be assessed as part of the assessment to be undertaken for Hoxion 

Park- Air-port, \VSO-E-3. 

Modification 8 requires an archaeological assessment and a s. 140 application for WSO-E-

4. 

Modification 14 requires a Statement of Heritage Impact and a s. 140 application because 

of the alterations associated with the pipelines which are relics under the NSW Heritage 

Ace 1977 (amended). 

Modification 17 mav affect the site of Wallarove homestead and tannerv. This area 

requires assessment. This is a newly identified potential archaeological site. 

40 	 0 Modification 18 will impact on WS'O-E-13, the site of a well that has been remediated bv 

Telstra. The impact on the well requires an assessment and a s. 140 application. Site 135 

will need to be protected during site works. 

Modification Site # Listing No Further Approval 

Further lVork Required 

IN'ork Required 

Required 

1. Upgrade Beech Road at Casula. 1 No X 

Upgrade Bernera Road at No X 
Presions. 

Upgrade Jedda Road and Joadlia No X 
Road at Prestons. 

6. 	Relocate Access to Hoxion VVSO-E-3 AHC X s. 	140 

Park Air-port. 

i 7 	Upgrade ~vlcker A%renuc at NO 
A est Hoxton. 

8. 	Relocate NVSO Wesmard,, 	at WSO-E-4 N 0 X s. 	140 

Cecil 	Hills. 

9 Relocate WSO Ramps at ~VSCI_E_~ SHR i 	X approval 

Elizabeth Drive 

I I 	Access to SydneN NO X 
International Equestrian Centre 

from SaxonN Road. 

14. 	Raise and Relocate \VSO NO X SHI 
\Vest~vards at \Vater SLippl% s 	140 
Pipelines and Provide Ne%~ Acce~,,, 

to Nearb% Properties. 

17. 	ReconfiLLire "'SO and Great X 1 	AA 
)Aestern Hi2h~~a% Interchan2e 

18 	Relocate "'SO North of Great %VSO-E- I, NO X s 	140 

~N estern Hi2h~~ a\. 

-1 1. 	Up2rade Po%ker Street %~est oi NO X 
NVSO 

0 
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IN,  

Modification Site # Listing No Further 	Approval 
Further Work 	Required 
Work Required 

Required 
Upgrade Rooty Hill Road SHR, x 

North from South of Luxford Road LEP 
to Richmond Road. AHC 

Native 
Institute 
site is 

close. No 
impact. 

Relocate WSO West and North NO x 
of Richmond Road Interc-----,- 

Upgrade Richmond Road NO x 
from NA"SO to nor-th of Bells Creek. 

0 

0 

0 
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Non-Indiqenous Herita.qc 

0 



39 

	

6.0 	Heritage Items and Registers 
A review of various re2isters was undertaken for the EIS and additional work was undertaken for 

this modifications repo-rt. All listed items affected bv the modifications or nearby are listed below. 

Lists of heritage items from the Australian Herita2e Commission web site and the Htrita2e Office 

web site are included in Appendix 3: 

	

6.1 	National Estate 

The followin2 lists are taken from the Australian Heritace Commission web page: C~ 	 - 

6.1.1 	Baulkham Hill Council Area 

Name of Item Listing Impact 

r
B­Jl1_a -Vista Complex Registered Nearby. no impact from extension of 

Norwe'st Boulevard 

I Pearce Familv Graves indicative place Nearby. no impact from extension of 

Norwest Boulevard 

Old NVindsor Road, Seven Hills Road to Registered 
I 

Extension ends just before it meets Old 
'A ind~or Road Windsor Road 

6.1.2 	Blacktown City Council Area 

The following items within Black-town Citv Council are near the modifications but are not affected 

b%- current desiLms: 

Name of Item I 	Listing Impact 

Old \~ incisor Road, Seven Hills Road to Re2istered Extension ends just before it meets Old 
i indsor Road : Windsor Road 

Indi2enous Place, Oak-hurst ReEnstered NearbN. no impact from modifications 22 

(appears to be the Native Institute Site) and 2~ 

6.1.3 	Fairfield City Council Area 

The followin2 items within Fairfield Citv Council are at some distance from the modifications and 

are not affected b%- current designs: 

Name of Item Listing L, Impact 

Hor,,ic% Garden ReListered Sonic distance awaN . no impact from 

modifications 

Hor~lc% homestead. outbuildin2s and ReListered 	i Sonic distance away, no impact from 

modifications 

6.1.4 	LiNerpool Cit-v Council Area 

Of 	the 	followinL, 	items 	within 	Ll~crpool 	Citv 	Council 	area 	only 	one 	is 	affected 	by 	the 

modifications the other two are nearh\ 

-Name of Item Listin- P, Impact 	 I 
BcTncr~i includirni Site and Knoll Rc,-,istered Ncarb~. no impact from modifications 

Hoxton Park Airport Interim List Sonic limited impact 

In(_,leburn Arm\ Camp Indicamc Place Some distance away, no impact from 

modifications 

N.B: The listinL, for Bernera refers to the importance of the vernacular architecture SU02CSLini! that 

the date of this listing was prior to 1986 when the house was burnt down. 

CdSCV & Lowe AssocldtCS 	 Modifications Report, Western Sydney Orbital 
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6.2 	State Herita-e Inventory 

6.2.1 Baulkham Hills Council Area 

The followinp- list is based on information contained on the Heritage Office web page and obtained 

from Baulkham Hills Council. None of these sites are affected b%, the modifications. 

Name of Item 	 Listing 	 Impact 

1 Bella Vista Complex 	 SHR 	Nearb\. no impact from extension of 

Norwe'st Boulevard 

Pearce familv Cemetery 	 SHR 	Nearby, no impact trom extension ol 

Norwest Boulevard 

l~ Old NVindsor Road post L, rail fencing 	 LEP 	Proposed extension of Norwest Boulevard 

i 	 ends before it meets Old NKindsor Road 

6.2.2 Blacktown City Council Area 

The followine list is based on information contained on the Herita2e Office web page and obtained 

from Black-town Citv Council, and their draft DCP. Manv of these items are located on the draft 

DCP plan in Appendix 2. None of these sites or items is impacted by current designs. 

Name of Item Listing Impact 

Bun2arribee Archaeological Complex SHR No impact, at some distance from 

modifications. 

Exeter farm SHR Nearby, no impact from modifications 

Government Depot Site SHR Nearb~ . no impact from modifications 

Imperial Hotel SHR i At some distance from modification. no 

impact 

Name Institute Site SHR Ad-jacent to modification, no impact in 

LEP current desian 

Upper Canal System - Cecil Hills SHR Impact on shaft from Modification 9, s.60 
Tunnel LEP approved 

Headmaster's Residence, 31-1 Root% LEP Nearb\, no impact from modifications 
Hill Road and Canner% Road, i 

Plumpion. (H56) 

Houst!. 'Lozelis', CannerN 	Road (H~)4) LEP Nearb~. no impact from modifications 

Housc, A~oodstock'', Hobson and LEP NcarbN. no impact from modifications 
DL!\:tcr Places (H55) 

I'lumpion Public School. 317 Root\ 	 LEP 
	

Nearb%. no impact trom rnodification~ 
Hill Road North. Plumpton (H56) 

Hous~:, part oflot 31 ~ DP 70905(). 	 LEP 
	

Ncarb\, no impact trom modifications 
Rooi% Hill Road North (1-157) 

. Rooi~ Hill Road North, 	 LEP 	NearM. no impact from modifications 
Piumpton (~outh ot'Jerse~ Road) (Y]5~ 

Old Windsor Road 	 LEP 	Proposed extension of Nor~~c~t Boulevard 

ends before it meets Old \Vindsor Road 

6.2.3 Fairfield City Council Area 

Th,.: follo%~InL, list is based on information contained on the Heritage Off-ice web page. None of the 

ltelll~ or sites belo%~ is affected h% the modifications. 

Name of Item 	 Listing 	 Impact 

--Wo—,-,1,,House horriestead 	 SHR 	Som—udistance awa~. no impaLt trorn 

modifications 

Cil\ Farm. AbbotsburN 	 LEP 	Nearb%, no impact from modification, 

Reiic~, ofeark homestead & ve.2etation, 	LEP 	Nearb~ . no impact from modifications 

Casey & Lowe Associates 	 Modifications Report, Western Sydney Orbital 
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Elizabeth Drive I 

Remnants of AbboLsbury House LEP 	Nearb 	no impact from rnodificaiion~, 

6.2.4 	Liverpool City, Council Area 

The followinE items within Liverpool Citv are nearbv to the modifications but are not affected: 

Name of Item Listing 	 Impact 

Bernera site SHR 	Nearb~ . no impact from modifications 

LEP 

Cecil Hills Farm SHR 	Nearb~. no impact from modifications 

Hornin2sea Park Group SHR 	Some distance awaN.. no impact t 
I 
rom 

LEP 	modifications 
Ingleburn Army Camp LEP 	NearbN. no impact from modifications 

i S%,dne% "'ater Supply - Upper Canal SHR 	Impact on shaft from Modification 9. s.60 
LEP 	approved 

6.3 	National Trust Listings 

The 	following 	lists 	are 	taken Z~ from 	the 	National 	Trust 	Register 	(1993). 	the 	EIS 	and 	the - 
Representations report: 

6.3.1 	Baulkham Hill Council Area 

None of the listed sites or items will be affected bv the modifications: 

Name of Item Impact 

Oid NVindsor Road Proposed eXTf-r1Si0n of NorweSL Boule~,ard 

ends before it meets Old \A7indsor Road 
Bella Vista Complex Nearb\, no impact from extension of 

Norwest Boule~'arcl 

Pearce Famil~ Cemetery NearbN . no impact from extension of 
NorA,est Boule~ ard 

6.3.2 BlacktoNvn City Council Area 

The following items within Blacktown City Council area have been registered by the National 
Trust, None of these iterns are affected bv the modifications based on current designs: 

Name of Item Impact 

Buri,-,arrihee Coach House (demolished) At some distance from the archaeolollical 
sitc. no impact from modifications 

lnipot-i,il 	Hotel At sorric distance. no impact lrom 
modifications 

I Ppur Caria I ~" Stem Impact on shalt from Modification 9, s.60 
approved 

Hou~,c. '~~oodsiock-'. Hobson and NL:.irh%, no impaci. Irom modifications 
Dexter Places (H55) 
Hous~:. 

' 
D31-1 01' lot 3 1. DP 709050, Ncarh%, no inipaL:t irom modifications 

Root\ Hill Road North (H~7) 
'Alro.%'. Root\ 	Hill Road North, \earh%. no impact Irom niodif -iCaLions 
Plumplon (south of Jerse\ Road) (H58) 
Old 'A indsor Road, 1.5km south from Proposed extension of Nor%klest Boule~,ard 
Meurants Lane end~ before it meet,.-, Old ~Vindsor Road 

0 
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6.3.3 Fairfield City. Council Area 

The followin2 item within Fairfield Cit\ Council is at some distance (800 m) from the modification 
is 	and is not affected: 

Name of Item 	 Impact 
Horsle\ Park 	 At some distance. no impact from 

I modifications 

6.3.4 Liverpool City Council Area 

The followinE items within Liverpool City Council area are nearby to the modifications but are not 

affected: 

Name of Item Impact 

Bernera site i Nearby. no impact from modifications 

Cecil Park. Elizabeth Drive Nearby, no impact from modifications 

Hornin2sea Park Group Some distance away, no impact from 

modifications 

Sydne\ \Vater Suppl% - Upper Canal. 
Cecil Hills 

Impact on shaft from Modification 9. s.60 
approved 

6.4 	Summary of Heritage Items Listed on Registers 

Hoxton Park Airport is the only identified site which will be impacted by the modifications. The 
Native Institute site is very close to Modification 22 and 24 any redesign in this area needs to 

avoid this important site. 

Name of Item Listing Impact 

Baulkharn Hills Council area 

Bella Vista Complex SHR Nearb\, no impact from extension of 

AHC Nor" est Boulevard 

NT 
Pearce iamil.N Cemeter\ SHR Nearb\. no impact from extension of 

AHC Norwest Boulevard 

Old NVindsor Road post & rail fencing LEP Nearb~, no impact from extension of 

Norwest Boulevard 

Old Windsor Road. Sc~eii Hilk Road to AHC 	i Nearb\. no impact from extension of 
ind,oT koad Nor'west Boulevard 

Blackto%%n Cit.~ Council area 

Bum,_arrihce Coach House (demolished) NT At sonic distance frorn site, no impact I roin 
modifications 

Bun,_,amt)v(: ArchaeoioLncal Complex SHR No impact, at sonic distance from 

modifications 

Lxcicr larm SHR Nearby. no impact from modifications 
Cjo~crnmcni Depot Site SHR Nearby, no impact from modification.,, 
Ininct- iLi: 	Hotel SHR At sonic distance from site, no impact trom 

NT modifications 

Nati~e 	Institutu Site SHR Adiacent to modification, no impact in 

LEP current desi2n 

AHC 
Lppc7 Canal S\stem SHR Impact on shaft from Modification 9, s. 

LEP appi-med 
NT 

Hcadmasicr*s Residence. 32 1 Root\ LEP Nearby. no impact from modifications 
Hill Road and Carmer% Road. 

Plummon. (1156~ 
Hous~L. 'Lozelk'. Canner\ Road (H54) LEP Nearb~. no impact from modifications 

11 

40 
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House, 'Woodstock'. Hobson and 	 LEP 	i NearbN. no imnact from modifications 

Dexter Places (H55) 	 NT 
Plumpton Plublic School, 31-7 RootN 	 LEP 	i Nearb\, no impact from modifications 

Hill Road North. Plumpton (H56) 
House, par of lot 31, DP 709050, 	 LEP 	I Nearb\ . no impact from modifications 
Root,, Hill Road North (H57) 	 NT 
Alrm', Rooty Hill Road North. LEP Nearby. no impact from modifications 

P'lump'ton (south of Jersey Road)(H58) NT 
' Old Windsor Road. from Seven Hills AHC Nearby, no impact from extension ot 

Road to Windsor Road Norwest Boulevard 

Old Windsor Road, 1.5krn south from LEP 	Nearby, no impact from extension of 

Meurants Lane NT 	Norwest Boulevard 

Fairfield Citv Council Area 

Horsle\ House homestead' SHR Nearb%-, no impact from modifications 

AHC 
NT 

Cit\ Farm. Abbotsbury LEP 	i Nearb~, no impact from modifications 

Relics of eariv homestead & ve-etation. LEP 	NearbN. no impact from modifications 

Elizabeth Drive 

Remnants of Abbotsbury House LEP 	Nearby. no impact from modificatio 

Liverpool City Council area 

Bernera site SHR Nearby, no impact from modifications 

LEP 

AHC 
NT 

Cecil Hills Farm SHR NearbN. no impact from modifications 

NT 
Some distance away, no impact from Hornin2sea Park- Group 	 SI IR 

LEP modifications 

NT 
In2leburn Armv Camp 	 LEP NearbN. no impact from modifications 

AHC 
Hoxton Park Airport 	 AHC 	Some-limited impact 

S% dne% Water Suppl% - Upper Canal 	 SHR 	Impact on shaft from Modification 9, s.60 
LEP 	 approved 

NT 

0 

	

7.0 	Results and Recommendations 

	

7.1 	Results 
ThL! anal\sIs tor potential archaeoloLI~:al sites. the location Of Known heritaLle iterris and the field 
sur%e% Ot all modifications indicates that the proposed modifications for the NA'SO will Lenerall% 
have no impact on archaeological sites or heritage iterns. Onlv five of the modifications require 

further assessment and most of these were alread% to be undertaken because of impacts from the 

proposed '"'SO. Modification 9 required a statement Of' 11triLa2U 
I 

mpact. \vhich has already been 

\~rltten, and a s. 60 application approved h% the NSIA' HeritaLe Council .vith conditions. 
Modifications requiring further \~ork are 

Modification 6: archaeo1021L:al assessment of Hoxion Park Airport ("SO-E-3) 
Modification 8: archaeoloL,ical assessment of site WSO-E-4 

Modification 13 Statement of Heritage Impact and s. 140 application ("'SO-E-5) 
Modification 17 archaeoJoLIcal assessment of' Wall2rove homestead and tannery (WSO-E-
'14). 

Modification IS archatolo2ical assessment for site IA'SO-E- 13 and need to cordon off and 

0 

	 protect site B-5. 
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No detailed statements of significance can be written for these sites before the archaeoloalcal 
assessments and/or Statement of Heritage Impacts are written. All potential archaeological sites 
and relics are subject to the relics provisions of the NS,A' Heritage Act 1977 (amended). 

The area of Modification 17 and the area to the east and also the area to the north of the M4 \vithin 
the ahimment of the proposed WSO may contain a site not previously identified, 'Kallgrove 
homestead and tannery (WSO-E-24). This area needs to be assessed to see if ariv  remains survive 
in the area of the WSO ali2nment and if the modifications affect this potential site. The 
construction of the M4 mav have affected the archaeological potential of this site. 

C7 

Any  change of design in relation to Modification 22 and 24 needs to avoid the site of the Native 
Institute. 

7.2 	Recommendations 
I Archaeological assessments need to be undertaken on the identified sites as soon as 

possible to understand the constraints of the sites and their heritage significance. The 
assessment of site of the possible European burials (WSO-E-15) needs to include the 
potential site of Symmonds' house. 
There can be no impacts on potential sites without excavation permits (s. 140 application) 
being approved by the NSW Heritage Council. 
In the area of Modification 18, site B5 should be identified and protected during 
construction works. It should be fenced around with coloured bunting and signs put up 
identifying the position of the site. The site should be located on design drawings so that 
the contractors are aware of the site at all times. 
If Lhere are turther modifications or changes to the current design of WSO they will need 
to be assessed to determine if there are any further heritage issues. 
If there is redesi2n to Modification 22 and 24 they should continue to avoid the Native 
Institute site. 

0 
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Appendix 1: Historic Aerial Photos 
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Aerial 2: Aerial photo shows position of modifications 3  and 4. The thick dark line is the 
approximate position of the proposed Western Sydney Orbi[al. Shows approximate position of 
Modifications 3 and 4. LPI. January 1947. 
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Aerial 3: Aerial photo of proposed Western Sydney Orbital ad - jacent to Hoxton Park Airport. sheet 
3. LPI. May 195 1. Shows position of modifications 6 and 7. 
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Aerial 4: Aerial photo of proposed alignment of the Western Sydney Orbital and the position of 

modification no. 8. LPL Nla%- 195"1. 
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Aerial 6: Aerial photo of alignment of Western Sydney Orbital north from Elizabeth Drive. 
Modification 9 is the enclosina of shaft 4 of the Cecil Hills Tunnel. Upper canal with [he 
structure of the WSO. Access to the shaft will be maintained. LPI. January 1947. 
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Aerial 7: Northern section of Horsley Park Equestrian Centre and the approximate location of 

Modification 11. January 1947. Land Property Information. 
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Aerial 9: The area to the east of NA"allgrove Road. at the junction of the Great 'vVestem Highwa%-. 
0 	 - 	

- 
had a small settlement with blacksmiths shop, at least one inn, possibly two. a post office and 

houses. Modification 16 is immediately north of the M4. May 1951 . Land Property Information. 
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Aerial 10: Proposed alignment through former OTC site. Bungarribee. Modification IS. For 
details see fi2ure 2.7. Aerial photo Nla% 1 1)~,' . 1-3nd Properr~ Information. 
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Aerial 12: Januan, 1947. Land and Property Information. Approximate position of proposed ~VSO 
and Modification 23 near Richmond Road. 
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Aerial 13: January 1947. Land and Property Informabon. Approximate position of proposed ~VSO 

as it crosses over Surinvholt Road and is south of Meurants Lane. 
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Aerial 14" lanuary 1141, Land and Proper,,,, Information. Approximate position of ropo,el'VVIO 

to the south of Meurants Lane and as it crosses over Old Windsor Road. Sho~,vs position of 

extension of Norwest Boulevard. 
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Aerial 15: January 1947. Land and Property Information. Approximate position of proposed ~VSO 

IV and modification 23 near Richmond Road. 
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Appendix 2: Location plans from Blacktown draft DCP showing the 
location of heritage items 

0 

0 

0 

Casey & Lowe Associates 
	

Modifications Report, Western Sydney Orbital 
Non-indigenous Heritage 



H 

0 

Plan from BlacIctown draft DCP showing the approximate position of modifications 21 and 22 in 
relation to a range of environmental heritage items on Rooty Hill North Road, Plumpton. 
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Appendix 3: Heritage Listings in Baulkham Hills, Blacktown, Fairfield 
and Liverpool Council areas 
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Database 
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Found 21 records: 

Bents Basin State Recreation Area and Adiacent Areas, Bents Basin Rd. Greendale, [Liverpool Citv], 

NSIYN' (Rc2istered) 

0 Bernera includin2 Site and Knoll, Yarrun2a St, Prestons, [Liver-pool City], NSW (Registered) 

Brin-ellv Radio Receiving-Statio -Co plex. Badgerys Creek Rd, Bringeliv, [Liverpool Cityl. NSW -t' ---- 	I- - --- - 	--- -11 - ~ -- - -" -- -M 
(Indicati%c Place) 

Church of the Holv Innocents. Church St. Rossmore, [Liverpool City]. NSW (Registered) 

Collin-woo-d. Birkdale Cr. Liverpool. [Liverpool City], NSW (Regi-tered) 

Cubbitch Barta National Estate Area, Old Illawarra. Rd, Holsworthy, [Liverpool City], NSW (Registered) 

Denham Court and St Marvs Anglican Chapel, Campbelltown Rd, Denham Court, [Liverpool City], NSIAI 
(Recistered') 

Glenfield Farm, Leacock's La, Casula. [Liverpool City], NSW (Registered) 

Hornin-sea Park. Horningsea Park Dr, Horningsea Park, (Liverpool City], NSW (Registered) 

Hoxton Park Airport. Cowpasture Rd. Cecil Park-, [Liverpool City], NSW (Interim List) 

Ingieburn Armvcamp, Campbelitown Rd. lngleburn Village, [Liverpool City], NSW (Lndicative Place) Z' 	 - 	 Cr 

Kelvin, Outbuildin2s and Curtilage. The Retreat, Bringelly Village, [Liverpool City], NSW (Registered) 

Kemps Creek Natural Area. Exeter Rd. Cecil Park, [Liverpool City], NSW (Registered) 

- 
Kitchener-H-ouse. 208 Moorebank A,,. Moorebank, [Liverpool City], NSW (Identified Place) 

Liverpool Courthouse (former). 1-5 1 Bigge St. Liverpool, [Liverpool City], NS'W (Reinstered) 

Liverpool Dam. Heathcote Rd. Liverpool. [Liverpool City], NSW (Registere ) 

Liverpool Fire Station, 70-78 Terminus St. Liverpool, [Liverpool City], NSW (Indicative Place) 

Liverpool]Hospiita 	e~), ColleLc St. Liverpool, [Liverpool City], NSW (Registencd iffo mi- 

Old. Armv / Internment Camp Group Holsv~orthv, Artillery Rd, Holsworthy, [Liverpool City]. NSW 
(RcLisicrcd) 

St Lukes An-lican Church. 150 Northumberland St, Liverpool, [Liverpool City], NSW (ReListered) 

N*oyager Point. Sirius Rd. VoyaLcr Point. [Liverpool City], NSW (Registered) 

Tle Rep,le,ol 11c National Estate la, beencompi led since 1116, The Commission i, in Ile process oldeveloping andlor 
upgradinL official staternents of significance lor places listed prior to 1991. 

Report produced : 25/7/2001 
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Bernera including Site and Knoll, Prestons NSNN' 

Class: Historic 

Legal Status: Registered (21/10/1980) 

Database Number: 003290 

File Number: 1/] 5/023/0002 

Statement of Significance : 01 the numerous early homesteads surviving in the former Coun,v of Cumberland, nono 

is more strongly representative of the Australian vernacular style. Bernera's fine architectural quality and history make 

it a building of great value. Built around 1850 by Alan McPherson who arrived in New South Wales and became the 

first Collector of Internal Revenue. 

('17he Commission is in the process of developing and/or upgrading official statements for places listed prior to 1991. C 

The above data was mainly provided by the nominator and has not yet been revised by the Commission.) 

Description : A timber verandahed homestead strongly vernacular in character. The walls are weatherboard C~ 
extemaliv and inside are lined with sawn planks finished with wallpaper. The plan form is sophisticated, the entrance 

side balanced by two wings which form a forecourt. Garden elevation of five bays with shuttered French doors 

c opening onto the deep timber floored verandah. Four panelled doors. Site is important and the knoll included in 

listing. 

Condition and Integrity : 

Location : Yarruniza Street, Prestons. 

The Register of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 

upgrading official statements of significance for places listed prior to 1991. 

Report produced : 19/8/2001 

RN-EF)B ITRL : http://%~,%~,,,~,.ahc.-ov.au/hci-itaLe/iei-,Ister/casvdatabase/database.html 

RNE search I AHC Home I Disclaimer I (D I 

httn-//www nhc.gov.au/cgi-bin[heritaLye/re2ister/site.1)1?003290 	 19/9/01 
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Horningsea Park, Horningsea Park NSW 

Class: Historic 
Legal Status. Registered (21/03/1 978) 

Database Number: 003296 

File Number: 1/ 15/023/0008 

Statement of Significance : A fine early Georgian homestead built c 1830-39. Designed by its owner Joshua John 

Moore to replace his Cumberland CORaRe which stood on the 500 acres of Homingsea Park granted to him in 1819. 

Moore was Registrar of The Governor's Court and one of the four trustees of St Luke's, Liverpool. An historic 

property, which has an important link with the establishment of settlement in the Canberra District and later 

associations with the conqueror ot Mount Kosciusko. it is threatened with demolition. 

(The Commission is in the process of developing and/or upgrading official statements for places listed prior to 1991. 

'Re above data was mainly provided by the nominator and has not yet been revised by the Commission.) 

Description : This two storev stuccoed stone and rubble homestead was designed by its owner Lieutenant Joshua 

John Moore and built c 1830-39. The central door with its semi circular fanlight is flanked by paired French windows 

which are repeated on the side elevations. All the windows were shuttered. The interior contains elegant cedar joinery 

a courtvard at the rear is enclosed by projecting wings. Fine trees have survived from the original garden. 

is Condition and Integrity : 

Location : Includin2 trees and remaining portions oforiginal land grant, Homin-sea Park Drive, Hornin-sea Park. 

BibliographN - 

Trust listing records Moore. J.J. Pioneer of Canberra and Peninsular War Veteran. Measured drawings by W. Hardy 

Wilson in National Library. 

The Re2ister of the National Estate has been cornpilcd since 1970. The Commission is in the process of developing and/or 

upgrading official statements of significance for pljcc~ listed pnor to 1991. 

Report produced : 19/8/2001 

RNEDB URL : http://ww\,\,.ahc.2o~,.au/heritai-,c/~rC21ster/casydatabase/database.htmi 
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Hoxton Park Airport, Cecil Park NSW 

Class: Historic 

Legal Status: Interim List (27/03/2001 

Database Number: 102082 
File Number: 1/15/023/0018 

Statement of Significance : Hoxton Park Airport ( 1942-43) is historically significant for its direct association with 
defence plans cluring the Second World War. The airport was constructed as part of a group of airfields to be used as 

is 	aircraft dispersal fields in the event of Japanese air attack on the Sydney area. (Criterion A.4) 

The airpon. retaining its airstrip (with some of its wartime surface -visible). a remnant taxiway bridge and part of an 

associated taxiway. reflects important features of these dispersal airfields, and is particularly important for being a 

rare surviving airfield of this type. (Criteria B.2 and D.2) 

Hoxton Park contains remnants of Cumberland Plain Woodland. a vegetation community listed as endangered at 

Cni-nnnonwealth and state level. Less than six per cent of this woodland type remains in western Sydney and any 

remnant is re2arded as significant. Alluvial Woodland is listed as an endan2ered ecoloizical community at state level 

and is present along the edge of Hinchinbrook Creek-, forming part of a corridor of natural vegetation running through 

a hcavilv modified environment. (Criterion B. 1) 

Description : History 

The airport vas developed by the Royal Australian Air Force in 1942-43 as one of a series of aircraft dispersal 
airfields on the perimeter of Sydney. The airfield was built in case of Japanese air attack, and reflects Australian fears 

of Japanese offensive operations a(yainst Svdnev at that sta-e of the Pacific War. Also, RAAF pilots trained at Hoxton C~ 	- 	 C7 
Park under the Empire Air Training Scheme. Hoxton Park was built as a satellite dispersal field for Bankstown Z~ 
air-field (Bankstown operates today) and was one of a collection of dispersal airfields built at the time. the others 

incluchnE! Menan2le. Bareo, Cordeaux, The Oaks. Wallc-,rove, Fleurs. St Marys, Castlereagh, Pitt Town, and Ettalong. 

All of these other airfields are gone and the land has been used for other purposes. 

After World War Two Hoxton Park Air-port was ]eased to the Hardy Rubber company for use as a tyre test track. 

Plans were made to convert it into a speedxaN but lobbying by aviation bodies saw if~ revert back to the airport it is 
todaN. The Federal Airports Corporation (FAC) managed and operated the site from 1988 to 1998, when on 2 July 
1998 Hoxton Park Airport Limited assumed the management and operation from the FAC. 

Today. the airport is used for light aircraft flyinL, tramin!2 and private flying. It is operational 24 hours per day and is 

one of- the busiest uncontrolled airfields in Australia. As the airpon is not operational for passenger traffic it does not 

h3ve terminal facilities. 

Description 

Hoxton Park Air-port is an active general aviation airport in Sydney's west. It covers 85 hectares and is l3krns west of 
Bankstown air-port and 8k- ms from Liverpool. The physical structures include a single runway, taxiways. hangars and 

other aviation related buildinLYsThe one scaled runwav is 1.098 metres in len2th in the 16/34 direction. 

At the northern end of the runwav (bevond the lennh currently used by aircraft) there are present two earlier forms of 
sealing, one bitumen and the other gravel. hence reflectin- th 7 	e form of surface dating from the Second World War. 
Also. there is the entrance to a wartime taxlwav leadin2 off to the north-west, and also a survivin2 brid2c which takes 

is 	the taxiwav across a drainaLye gully. Beyond the perimeter of the airport fence (and beyond the area of this listing) the 
taxi%vav continues to a stand of eucalypts which formerly was the site of wartime revetmenLs used to disperse and hide 

aircraft in case of attack. 

http://%k,ww.ahc.gov.au/cL,i-bin/hefitaL,e/register/site.pl?102082 	 25/7/01 
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Hoxton Park Airport has approximately 35 hectares of remnant vegetation, mainly comprised of Alluvial Woodland, a 
component of Sydney Coastal River-Flat Forest and Shale Plains Woodland. a component of Cumberland Plain 

Woodland. Most of this vegetation lies to the east of the airfield along Hinchinbrook Creek. Cumberland Plain 

Woodland is a ves!etation community listed as endangered at Commonwealth and state levels. Less than six per cent 

of Cumberland Plain Woodland remains in western Sydney and any remnant is regarded as significant. Alluvial 

Woodland is listed as an endan2ered ecological community at state level and is present along the edge of 

Hinchinbrook Creek. The soils consist of Quaternary alluvium derived from Wianamatta Shales and Hawkesbury 

Sandstone on flat to gently sloping alluvial plains. 

Sixty-eight fauna species have been recorded from the place including 52 birds. four mammals. four frogs and eight 
reptiles. Species recorded include the whistling tree frog (LITORIA VERR.EAUXII), black-bellied marsh snake t~ 
(HEMIAPSIS SIGNATA), sugar glider (PETAURUS BREVICEPS) and vellow-faced honeveater 
(LICHENSTOMUS CHRYS PS). The common scaly-foot (PYGOPUS LEPIDOPODUS) is a le-less lizard found at Z7 
Hoxton Park regarded as the most primitive member of its group. 

Condition and Integrity : The airport is a relatively intact example of a wartime defence facility. 
The northern end of the runway is disused and has grass growing on it in places. The original taxiway bridge to the 

revetments is present. 

The airport is under threat of closure due to Badgery's Creek Airport developments and adjacent land is at risk of 

subdivision for hoii-in~ The revetment taxivvay beyond thC pC11111eLer fence is threatened by the proposed Western 
Sydney orbital road and wildlife habitats are also similarly threatened. The Eucalyptus forest may be protected by the 
Government instrumentality Landcom. (December 2000) 

Location : About 88ha, at Cecil Park, beinc, an area bounded bv a line commencin- at the intersection of McIver 
7 

Avenue and Cowpasture Road, then northerly via the western side of Cowpasture Road to Hinchinbrook Creek, then 

northerly via the central thread of Hinchinbrook Creek to its intersection with the northern boundary of Lot I 
DP546264. then westerly and southerly via the boundary of Lot I DP546264 to its intersection with McIver Avenue, 
then south easterly via the northern side of McIver Avenue to the point of commencement. 

BibliographN - 
Hoxton Park Air-port Limited - Preliminary Draft Environmental HPAL, Feb 1999. 

is Sydney AlMorts Corporation Limited Annual Report, 1999. 

GreeninL, Australia. information from Mr Richard Davis- 

National Archives of Australia~ CRSA9716 Box 30 File 384'Hoxton Park-RAAF Directorate of Works and 
Buildin2s-En2incer Intelligence Section-correspondence and other related information on aerodrome 8 December 
1943-20 March 1953'. Also, files Series A705 item 171/26/54 parts I and 2, and item 171/106/717. 

NSVJ National Parks and Wildlife Service, Native Vegetation of the Cumberland Plain. NSW Government, Sydney 
2000. 

NSIA' National Park's and Wildlife Servicc, NSW Wildlife Atlas Data. NSW Govemment, Sydney 1998. 

Svdnev Basin Visual Pilot Guide and Visual Terminal Chart Civil Aviation Safety Authority, June 1999. 

Road Transport Authority - Preliminary Brochure on Western Sydney Orbital Road. 

Roval Australian Air Force Executive Officer. Historical Records (Air Force), information, 2000. 

0 

	

The Register of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgrading official statements of significance for places listed prior to 199 1. 
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Ingleburn Army Camp, Ingleburn Village NSW 

Class: Historic 

Legal Status: Indicative Place 

Database Number: 10 1050 

File Number: 1/ 1 5/010/0042 

Nominator's Statement ol Significance 

Description : 

Condition and Integrity : 

Location : About 300ha. between Zouch Road and the South Western Freeway (Hume Highway), Ingleburn Village 

and Edmondson Park. 

The ReLyister of the National Estate has been compiled since 1976. '17he Commission is in the process of developing and/or 

upgrading official statements of significance for places listed prior to 1991. 

Report produced : 19/8/2001 

RNEDB URL : http://www.ahc.2o\,.aulheritage/register/easvdatabase/database.htm]  

RNE search I AHC Home I Disclaimer I C I 

httT)://x~.,w,A,.ahc.eov.au/c.gi-biniheritage/register/site.T)1?101050 	 19/9/01 



AHC Register of the National Estate - Place name querN 	 PaLc I of' I 

Aijsmu~N HE=AGE Register of the National Estate 

Database 

RNE search I AHC Home I DiscWmer 10 1 

Found 6 records: 

Fairfield Fire Station, 3 Williams St, Fairfield, (Fairfield City], NSNK (Indicative Place) 

Horslev Garden, The Horsley Dr, Horsley Park, [Fairfield City], NSW (Registered) 

Horslev Homestead, Outbuildings and Surrounds, The Horslev Dr. Horsley Park, [Fairfield City], NS'~N' 
(Reui-stered) 

Lansdowne Bridge. Hume Hwy. Lansvale, (Fairfield Cityl. NSW (Registered) 

0 	- Prospect Reservoir Area, Prospect, [Fairfield City], NSW (Indicative Placc) 

The Homestead, Brown Rd, Bonnyrigg Heights, [Fairfield City], NSW (Registered 

The Reeister of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgrachn,R official statements of significance for places, liverl prior to 1991. 

Report produced : 25/7/2001 
RNEDB URL : http://\A,,ww.erin.cyov.au/herita2e/re-ister/easvdatabase/database.html  
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Horsley Garden, Horsley Park NSW 

Class: Historic 

Legal Status: Registered (21/03/1978) 

Database Number: 003012 
File Number: 1/14/014/0001 

Statement of Significance : Horsley Garden is significant for demonstrating the mid-nineteenth century estate garden 
style. reflecting the nineteenth century Australian landscape movement and the influence of contemporary 

horticultural so'cieties. It is a rare survival of this garden style. Significant features are as follows: the use of an 

elevated site, takinsi advanta-e of views over the surrounding countryside; a gently sweeping carriage drive; a central 

carriage loop with quatre-foil shrubbery; and extensive plantings of highly ornamental trees such as bunya bunyas and 

stone pines (Criterion 3.2). The garden is aesthetically important for the visual drama of large scale plantings of trees 
with interestina form creatina contrasts with the gentle curves of the drive and carriage loop (Criterion 5.2). 

Description : The garden is the setting for Horsley Horrif—tead. erected in 1832 by the Johnston family.'Ibe approach 
is bv a 2entiv curvina carriaLye drive throu2h a formal avenue of ARAUCARIA bidwilli and PINUS picea. On the 

crest of a hill, the property entrance is marked by groupings of PLUMBAGO and sweet bays and a pair of Moreton 
Bay figs. Close to the house, the drive forks to form a petal shaped carriage loop, which further divides to create a 

smaller. circular loop. There is a large quatre-foil shrubbery in front of the house. Behind the house is a later tennis 

court and remnant flower beds. The western property boundary is marked by a row of ARAUCARIA bidwilli. On the 
northern slope there are extensive remains of orchard terracing and a second drive. 

Condition and Integrity : Development of the surrounding land has the potential to impact on the garden setting. 
There is an intrusive chicken shed located beneath the house. 

Location : The Horslev Drive, Horsley Park. 

Bibliography: 

W. HARDY WILSON. OLD COLONIAL ARCHITECTURE IN NEW SOUTH WALES AND 

TASMANIA. SYDNEY 1923. 
COW PASTURE ROAD, SYDNEY 1920. 

The Register of the National Estate has been compiled since 1976. 'Me Commission is in the process of developing and/or 
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Horslev Homestead, Outbuildings and Surrounds, Horsley Park NSW 

Class: Historic 

Legal Status: Registered (21/03/1 978) 

40 	Database Number: 003011 
File Number: 1/14/014/0001 

Statement of Significance : The Horsley complex is historically significant as an unusually intact example of a sell' 
contained country estate of the early nineteenth century and for its associations with the prominent early Johnston 

family. It has architectural significance for demonstrating many of the characteristic features of Old Colonial RegencN Z. 	. 
style and the links with the architecture of British India of the same pefiod. The garden is historically sionificant in its 

own right. 

Description : The single storey house is a direct copy of an Indian Bungalow, built of rendered brick. with a hipped, 
corruc,ated iron roof. It has a central front verandah, supported by three pairs of Tuscan columns. The use of folding C7 
case,ment doors, of sixteen panes and, having adjustable louvre shutters, indicate its British India design origins. The 

internal joinery is of a high standard, featuring many pairs of four paned, double cedar doors. Numerous outbuildings 

are grouped along the continuation of the car-ria2e drive to the rear of the main residence. The garden provides an C 	- 	 - 	 Z~ 
appropriate penod setting for the house and is significant in its own right. 

Condition and Integrity : The entrance drive is now seldom used and the carriage loop is grassed over. The integrity 
of the garden is damaged by an unsympathetic chicken shed, sited beneath the house and destroying the view from the 

entrance gates over the paddock and up to the house. 

Location : The Horsley Drive, Horsley Park. 

Bibliography: 

HOUSES Ol~ AUSTRALIA AND TASMANIA, 1948; 1K.HARDY'KILSON, OLD COLONIAL 

ARCHITECTURE OF NEW' SOUTHYVALES AND TASMANIA, SYDNEY 1923. 
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Found 13 records: 

Grantham Poultiry Research Station (former). Seven Hills Rd Sth. Seven Hills, [Blacktown City], NSNV 
(RCL31sicred) 

Indigenous Place. Colebee. (Blacktown City], NSW (Indicative Place) 

Indigenous Place. Oakhurst. [Blacktown City]. NSW (Registered) 

Indigenous Place. Kellvville. [Blacktown City], NSW (Indicative Place) 

Old Boiler House, Blacktown Rd. Blacktown, [Blacktown City]. NSW (Indicative Place) 

Old Windsor Road Section, Old Windsor Rd, Kellyville, [Blacktown City], NSW (Registered) 

Prospect Reservoir Area, Prospect. [Blacktown City], NSW (IndicativePlace) 

Rouse Hill House Garden. Windsor Rd. Rouse Hill, [Blacktown City], NSW (Reaistered) 

Rouse Hill House including Stables and Outbuildings, Windsor Rd, Rouse Hill, (Blacktown City], NSW 
(Re~iistered) 

Shale Woodland Llandilo. Stonv Creek Rd. Shanes Park, [Blacktown City], NSW (Registered) 

Site of Veteran Hall, Reservoir Rd. Prospect, [Blacktown City], NSW (Registered) 

St Bartholome,,~s Anglican Church (former), Prospect Hwy, Prospect, [Blacktown City], NSW (Registered) 

Western SvdneN- Shale Woodland St Marvs, Forrester Rd, St Marys, [Blacktown City], NSW (Registere 

The Register of the Nanonal Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgrading official statements of significance for places listed prior to 1991. 
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Old Windsor Road Section, Kellyville NSW 

Class: Historic 

Legal Status: Registered (21/03/1978,) 

Database Number: 002963 

File Number: 1/] 4/004/0001 

Statement of Significance : A length of historical road containing landscape elements typical of the early nineteenth 

century. 

(The Commission is in the process of developing and/or upgrading official statements for places listed prior to 1991. 
The above data was mainly provided by the nominator and has not yet been revised nor reconsidered by the 

Commission). 

Description : Until the early 1980s, a gravel road with ditches at sides, defined by earth banks. hed-erows and 

remainin- leriml-is of post and rail fences. It appears to be a portion ot the vehicle road put through from Toongabbie 

to South Creek. Windsor by Governor Hunter's instructions in 1797. The road was improved in 1812 and ran from 

Parramatta to South Creek Windsor. 

Condition and Integrity : No", sealed and duplicated for Most Of its length. 

Location : The whole of Old Windsor Road Reserve from its intersection with Seven Hills Road to its intersection 

\A, Ith the nc%,,, Windsor Road at Kellvville. 

The Register of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 

upgrading official statements of significance for places listed prior to 1991. 
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Indigenous Place, Colebee NSW 

Class: Indigenous 

Legal Status: Indicative Place 

Database Number: 0 18986 

File Number: 1/14/005/0009 

Nominator's Statement of Significance 

is Description : 

Condition and Integrity : 

Location : 

The ReLyister of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 

upgrading official statements of significance for places listed prior to 1991. 
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Indigenous Place, Oakhurst NSW 

Class: Indi 'enous 

Legal Status:-ReEistered (30/06/1992) 

Database Number: 0 15905 

File Number: 1/14/005/0004 

Nominator's Statement of Significance 

Description : 

Condition and Integrity : 

Location : 

Bibliography: 

Bickford. A. (198 1) 'ne archaeological investigation of the Native Institution Black-town. NSW. C 	 t7 

Brook, J. (1983) Blacktown. a name of character : a history of the Aboriginal settlement of Blackto~~.n. Blacktown 
and District Historical Society, Blacktown. 

Kohen, J. (1986) An archaeological studv of Abori-inal sites within the City of Blacktown. A National Estate Grant 
Pro-ram R eport. C 

The place is also listed on the NSW National Parks and Wildlife Service Aboriginal Sites Register (No 45-5-398). 
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Indigenous Place, Kellyville NSW 

Class: Indigenous 

,Le-al Status: Indicative Place 

Database Nu m her: 0 16089 

File Number: 1114100510005 

Nominator's Statement of Significance 

Description : 

Condition and Integrity : 

Location : 

The Recister of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 

upgrading official statements of significance for places listed prior to 1991. 
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Found 25 records: 

* Arridells Windmill Compl1ex. Wisemans Ferry Rd. Cattai, [Baulkharn Hills Shire). NSW (indicative Place) 

* Bella Vista Complex. Elizabeth Macarthur Dr. Bella Vista, [Baulkham Hills Shire]. NSW (Registered) 

* Burnside Homes, Pennant Hills Rd. North Parrarnatta. [Baulkham Hills Shire]. NSW (Registered) 

Cad Die and Curtilage, Cattal Rd. Cattai, [Baulkham Hills Shire]. NSW (Registered) 

* Castle Hill House, 215-211 Old Northern Rd, Castle Hill, [Baulkham Hills Shire]. NSW (In-dicative-Place) 

Castle Hill Public School and Residence (former). 266 Old Northern Rd. Castle Hill, (Baulkharn Hills 
Shire], NSW (Regimered) 

Castle Hill Settlement Site. Old Castle Hill Rd. Castle Hill, [Baulk- ham Hills Shire], NSW (Register 

Chelsea Farm, 8- 10 En,glart Pl. Baulk- harn Hills. [Baulkham Hills Shire], NSW (Remstered) 

Elwatan, Castle Hill Rd, Castle Hill. [Baulk-harn Hills Shire]. NSW (Indicative Place) 

Felton Nlathew Marked Tree. Flovd Rd. South Maroota, [Baulkham Hills Shire], NSW (Registered) 

Gimhope and Grounds, 113 Castle Hill Rd. West Pennant Hills, [Baulkharn Hills Shire], NSW (Registere 

Gienrov. 756 Old Northern Rd. Middle Dural, [Baulkharn Hills Shire], NSW (Rejected Place) 

Govan Brac Group, Pennant Hills Rd. North Parrarnatta, [Baulk-ham Hills Shire], NSW (Registered) 

Gowan-Brae House, Pennant Hills Rd. North Parrarnatta, [Baulkharn Hills Shire], NSW (Registere 

- 	
Jovce Farmhouse. 15 Valerie Av. Baulkham Hills. [Baulkharn Hills Shire], NSW (Indicative _Place) 

Kings School Chapel, Pennant Hills Rd. North ParrarriaUa, [Baulkharn Hills Shire], NSW (Registere 

Methodist Church (former), Mud Island Rd. Sackville North, [Baulkharn Hills Shire], NSW (IndicaLiVC 
Place) 

Old Windsor Road Section. Old Windsor Rd. Kelivville. lBaulkham Hills Shire], NSW (Registere 

Pearce-Familv Graves, Seven Hills Rd. Bella Vista. (Baulkharn Hills Shire], NSW (indicative Place) 

St Ylichaels Catholic Church (former-). Windsor Rd. Baulk- ham Hills, [Baulkharn Hills Shire], NSW 
tRcL stcred) I --LN ­ 

St Pauls Anglican Church (former). 225 Old Northern Rd. Castle Hill, [Baulkharn Hills Shire], NSW 
(Indicative Place) 

SN-dnc,, Woollen Mills. Windsor Rd. Northmead, [Baulkharn Hills Shire], NSW (Indicative- Place) 

The Old Parsonne, 210 Old Northern Rd. Castle Hill, [Baulkharn Hills Shire], NSW (Indicative Place) 

The Pines - House, Outbuildings and Pine Trees, 656 Old Northern Rd, Dural, [Baulkharn Hills Shire], 
NS'vV (ReEnstered) 
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Wisernans Ferry Settlement Site, Great North Rd, Wisemans FeM,, [Baulk- ham Hills Shire], NSW 
(indicative Place) 

The Reeister of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgradin2 official statements of significance for places listed prior to 1991. 
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Bella Vista Complex, Bella Vista NSW 

Class: Historic 

Legal Swtus: Registered (28/09/1982) 

Database Number: 002971 

File Number: 1/14/004/0006 

Statement of Significance : The core of the Seven Hills Farm, which is important for its historic associations with 

the establishment of the wool industry in Australia. The buildings are associated with the development of the properly 

for fruit growing by the Pearce family for over 100 years (Criterion A.4). The associations with Elizabeth Macarthur, 

who raised Merino sheep on the property between 1801-20, are particularly strong (Criterion H. 1). The complex of 

homestead and outbuildings represents the once prolific agricultural enterprises of the Cumberland Plain and shov., the 

orrowth and development of a nineteenth century farming establishment (Criterion D.2). The former entrance avenue 

of Bunya Bunva pines is a local landmark and an important element of the cultural landscape of the property 

(Criterion E. I). 

Description : The complex comprises main homestead, built between 1850-72, which is of two storevs, a single story 
kitchen block built about 1830 as an earlier house, Fitzgerald Cottage with attached coach house farmstore, barn. 

stables, slab building (labourers' dormitory). shed, stalls, milking shed. wells, fences and avenue of Bunva pines. 

Condition and Integrity : Main house originally single storey built 1850, extended 1860 to two storey and further 

side extension added 1872. Kitchen 1830, other buildings may be older. 

Location : About 7ha, off Elizabeth Macarthur Drive and Old Windsor Road, south of its intersection with Norvest 

Drive, Bella Vista, comprising: homestead. associated farm outbuildings. avenue of Bunya pines and surrounds, being 

that area defined in proposed Permanent Conservation Order No 52 under the New South Wales Heritage Act 1977. 

The Register of the National Estate has been compiled since 1976. The Commission is in the process of developing andJor 

upgrading official statements of significance for places listed prior to 1991. 

Report produced : 19/8/2001 
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Pearce Family Graves, Bella Vista NSW 

Class: Historic 

Legal Status: Indicative Place 

Database Number: 002977 
File Number: 1/14/004/0012 

Nominator's Staternent of Significance : National Trust Recorded earliest grave. 1832. 

is Description 

Condition and Integrit-* 

Location : Seven Hills Road. near corner Old Windsor Road, Bella Vista 

The Remster of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgrading official statements of significance for places listed prior to 1991. 

Report produced : 19/8/2001 
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Old Windsor Road Section, Kellyville NSW 

Class: Historic 

Legal Status: Registered (21/03/1978) 

Database Number: 00296,  
File Number: 1/14/004/0001 

Statement of Significance : A length of historical road containing landscape elements typical of the earl),  nineteenth 
century. 

(The Commission is in the process of developing and/or upgrading official statements for places listed prior to 199 1. 
The above data was mainly provided by the nominator and has not yet been revised nor reconsidered by the 
Commission). 

Description : Until the early 1980s, a gravel road with ditches at sides, defined by earth banks, hedgerows and 
remaininL,  lengths of post and rail fences. It appears to be a portion of the vehicle'road put through 'from Toon2abbie 
to South Creek. Windsor bv Governor Hunter's instructions in 1797. The road was improved in 1812 and ran from 
Par-ramatta to South Creek Windsor. 

Condition and Integrity : Now sealed and duplicated for most of its length. 

Location : The whole of Old Windsor Road Reserve from its intersection with Seven Hills Road to its intersection 
with the new Windsor Road at Kellvville. 

The ReRister of the National Estate has been compiled since 1976. The Commission is in the process of developing and/or 
upgr3ding official statements of significance for places listed prior to 1991. 

Report produced : 19/8/2001 
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State Heritage Inventory Search Results 

Statutory Listed Items 

Information and items listed in the State Heritage Inventory come from a number of sources. This 
means that currently there may be several entries for the same heritage item in the database. 

Your search results have been divided into two sections. 

The first section contains items listed on the State Heritage Register, covered by an Interim 
Heritage Order or protected under section 130 of the NSW Heritage Act. This information is 
provided by the NSW Heritage Office. 

Additional information on some of these items, provided by Local Councils & Shires and State 
Government Agencies, may also be found in the second section. 

State 
Item Name Address Suburb LGA Heritage 

Register 

Bella Vista, outbuildings 
Old Windsor Road Kellyville 

Baulkharn 
Yes 

and Bunva Bunva Pines Hills 

Bux Hill Huuse 10 Terry Road BaUlkharn Baulkham 
Yes 

Hills Hills 

Box-H.111-1-nn Windsor Road Box Hill 
Baulkham 

Yes 
Hills 

Cattai 
Baulkharn 

Cattai Estate National 
Hills 

Yes 
Park 

Former Third Government 
Gilbert Road Castle Hill 

Baulkham 
Yes 

Farm Hills 

Great Drain and two house 
off Wisemans Ferry Road 

Maroota Baulkham 
Yes 

sites South Hills 

Hunting Lodge (formerl The Water Lane Rouse Hill 
Blacktown 

Yes 
city 

McCall Garden Colony 10 Terry Road Box Hill 
Baulkham 

Yes 
Hills 

Pearce Family CemetM Seven Hills Road 
Baulkham Baulkham 

Yes 
Hills Hills 

Royal Oak Inn Windsor Road Rouse Hill 
baulkham 

Yes 
Hills 

St Paul's Anglican Church 221 Old Northern Road Castle Hill 
Baulkham 

Yes 
Hills 

Information 
Item Name Address Suburb LGA 

Source 

Aberdoon Mile End Road Rouse Hill 
Baulkham 

GAZ 
Hills 

Allens House 548 Old Northern Road Round Baulkham 
GAZ 

Corner Hills 

Alliance Church Windsor Road 
Baulkham Baulkham 

GAZ 
Hills Hills 

Balcombe Hei-hts 
Seven Hills Road 

Baulkham Baulkham 
GAZ Community Building Hills Hills 

Barn 80 Pitt Town Road Kenthurst 
Baulkham 

GAZ 
Hills 

Baulkham Hills Public - — Baulkham Baulkharn 

http://ww,A,.spherion-com.au/heritage/inventory/searc~Jresults-list.cfm 	 19/8/01 
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School 
o- ij riusseii ,.)treei Hills Hills 

01-~ 

—Bellerive Castle Hill 
Baulkham 

GAZ 177 Old Northern Road Hills 

Brewongle Field Studies 
Sackville Maroota Road 

Sackville Baulkham 
GAZ 

Centre North Hills 

Brick Cottage 100 Windsor Road Keliyville 
Baulkham 
Hills 

GAZ 

Browns Cemete River Road 
Lower Baulkham 

GAZ 
Portland Hills 

Bungool Wisemans Ferry Road Cattai 
Baulkham GAZ 
Hills 

Cable Ferry - Sackville Sackvilie - Maroota Road Sackville 
Baulkham 

GAZ 
Hills 

Cable Fegy - Webbs Creek River Road 
Wisemans Baulkharn 

GAZ 
Ferry Hills 

Cable Fegy - Wisemans, Old Northern Road 
Wisemans Baulkham 

GAZ 
Fen), Ferry Hills 

Caddie House (Cattai State Wisemans Ferry Road Cattai 
Baulkham 

GAZ 
Recreation Area) Hills 

Caprera House 65 Caprera Road Norlhmead 
Baulkham 

GAZ 
Hills 

Castle Hill Public School 266 Old Northern Road Castle Hill 
Baulkham 

GAZ 
Hills 

Cemetery Mile End Road Rouse Hill 
Baulkham 

GAZ 
Hills 

Chelsea Farm 8-10 Englart Place 
Baulkham Baulkharn 

GAZ 
Hills Hills 

Christ ChurchAnglican 
Windsor Road Rouse Hill 

Baulkham 
GAZ 

Church Hills 

Convict Station Old Northern Road 
Wisemans Baulkham 

GAZ 
Ferry Hills 

Creasy's 11-13 Old Northern Road 
Baulkharn Baulkham 

GAZ 
Hills Hills 

Darrey-Hey 
215-219 Old Northern 

Castle Hill 
Baulkham 

GAZ 
Road Hills 

Dargle house River Road 
Lower Baulkham 

GAZ 
Portland Hills 

Divine Word Missionaries 
Windsor Road Kellyville 

Baulkham 
GAZ 

(former) Hills 

West 
Baulkham 

Dun-rath 139 Castle Hill Road Pennant 
Hills 

GAZ 
Hills 

Durham-Park 
1 /4-1 16 Uld Northern 

Castle Hill 
Baulkham 

GAZ 
Road Hills 

West 
Baulkham 

Eurambie Park View Street Pennant 
Hills 

GAZ 
Hills 

West 
Baulkham 

Fairhoime 157 Castle Hill Road Pennant GAZ 
Hills 

Hills 

Garthowen 14 Garthowen Crescent Castle Hill 
Baulkham 

GAZ 
Hills 

West 
Baulkham 

Gate 153 Castle Hill Road Pennant GAZ 
Hills 

Hills 

West 
Baulkham 

Glenhope and Grounds 113 Castle Hill Road Pennant GAZ 
Hills 

Hills 

Government Farm Site Old Northern Road Castle Hill 
Baulkham 

GAZ 
Hills 

http://www.spherion.com.aufheritaL,e/inventory/search/resulLs—list.cfm 	 19/8/01 



PaL,e 3 of~ State Herita,-e Inventory Search Results 

Gowan Brae Group Pennant Hills Road 
v4orin 
Parramatta 

naulKnam 
Hilis 

GAZ 

Havilah House & stables 25 Bevan Place Carlingford 
Baulkham 
Hills 

GAZ 

Hone Farm and Mill Ruins Wisemans Ferry Road Cattai 
Baulkham 
Hills 

GAZ 

House 428 Old Northern Road Glenhaven 
Baulkham 
Hills 

GAZ 

37,60,66,67 Old Northern Baulkham Baulkham 
GAZ House Road Hills Hills 

House Annangrove Road Annangrove 
Baulkham 
Hills 

GAZ 

House 7 Blue Gum Road Annangrove 
Baulkham 
Hills 

GAZ 

House 489 Boundary Road Maraylya 
Baulkham 
Hills 

GAZ 

House 4 Mary Street Northmead 
Baulkham 
Hills 

GAZ 

House 31 Kenthurst Road Kenthurst 
Baulkham 
Hills 

GAZ 

House 21 Junction Road 
Baulkham Baulkharn 

GAZ 
Hills Hills 

House 11 Hession Road Nelson 
Baulkham 
Hills 

GAZ 

House Green Road Kellyville 
Baulkharn 
Hills 

GAZ 

House 44 Annangrove Road Annangrove 
Baulkham 
Hills 

GAZ 

House 221 Annangrove Road Annangrove 
Baulkharn 
Hills 

GAZ 

House 74 Showground Road Castle Hill 
Baulkham 
Hills 

GAZ 

House 24S Windsor Road 
Baulkham Baulkharn 

GAZ 
Hills Hills 

House 175 Windsor Road Northmead 
Baulkham 
Hills 

GAZ 

House 41 Windsor Road Kellyville 
Baulkharn 
Hills 

GAZ 

House 342 Old Northern Road Castle Hill 
Baulkham 
Hills 

GAZ 

House 145 Windsor Road 
Baulkham Baulkham 

GAZ 
Hills Hills 

House 243 Windsor Hoad 
Baulkham Baulkham 

GAZ 
Hills Hills 

House 244 Old Northern Road Castle Hill 
Baulkham 

GAZ 
Hills 

House 181 Windsor Road Northmead 
Baulkham 

GAZ 
Hills 

House 183-185 Windsor Road Northmead 
Baulkham 
Hills 

GAZ 

House 187 Windsor Road Northmead 
Baulkham 

GAZ 
Hills 

House 227 Windsor Road Northmead 
Baulkham 
Hills 

LGOV 

House and Barn 554 Nelson Road Nelson 
Baulkham 
Hills 

GAZ 

Baulkham 
House and barn 79 Pitt Town Road Kenthurst 

Hills 
GAZ 

Baulkham 
Huntin 	Lodge_~forrner) - 	I 	__9 	- 	- - The Water Lane Rouse Hill 

Hills 
GAZ 
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Item 95 Cattai Ridge Road Glenone Baulkham 
GAZ Hills 

Item Sackville Maroota Road 
Sackville Baulkham GAZ 
North Hills 

Johnstons house Wisemans Ferry Road Cattai Baulkham 
Hills 

GAZ 

Joyce Farmhouse 15 Valerie Avenue 
Baulkharn Baulkham GAZ 
Hills Hills 

Kenthurst Literwy Institute 131 Kenthurst Road Kenthurst Baulkham  GAZ 
Hills 

Markly 18 Nelson Road Box Hill Baulkham GAZ 
Hills 

Merrymount Wisemans Ferry Road Cattai Baulkham GAZ 
Hills 

Mill Ruins Wisemans Ferry Road Cattai Baulkham GAZ 
Hills 

Montrose Wisemans Ferry Road Cattai Baulkham GAZ 
Hills 

Mungerie Windsor Road Rouse Hill Baulkham  
GAZ 

Hills 

Peacocks River Road Lower Baulkham GAZ 
Portland Hills 

West 
Baulkham 

Pine Rid e 151 Castle Hill Road Pennant 
Hills GAZ 

Hills 

Police Station & Residence Old Northern Road 
Wisemans Baulkham 

GAZ Ferry Hills 

Post Office & Residence Old Northern Road 
Wisemans Baulkham 

GAZ Ferry Hills 

Public School 5-13 Russell Street 
Baulkham Baulkham GAZ Hills Hills 

Pye's Cottage 11 Pye Road Northmead Baulkham  GAZ Hills 

Rockcljff 224 North Rocks Road 
North Baulkham GAZ 
Rocks Hills 

Rose Park Post Office Road Cattai Baulkham GAZ 
Hills 

Rosenfels 23 Glenhaven Road Glenhaven Baulkham  
GAZ 

Hills 

Roughley House The Pines 656 Old Northern Road Dural 
Baulkham 

GAZ 
Hills 

Rouse Hill Public School Windsor Road Rouse Hill 
Baulkham  

GAZ Hills 

Rumery Homestead 13 Windsor Road Box Hill 
Baulkham GAZ 
Hills 

Slab Hut Mile End Road Rouse Hill 
Baulkham  

GAZ 
Hills 

Speedwell 68 Pitt Town Road Kenthurst 
Baulkham  

GAZ 
Hills 

St Gabriel's 190 Old Northern Road Castle Hill 
Baulkham  

GAZ 
Hills 

St MadeleineSoph e—Ba rat Baulkham 
Roman Catholic Church Kenthurst Road Kenthurst 

Hills GAZ 
(Lo rne r 

StMa Z's M 	calene aa— River Road Wisemans Baulkham 
GAZ 

Anglican Church Ferry Hills 

St Michael's Roma Windsor Road 
Baulkham Baulkham 

GAZ 
Catholic Church (former) Hills Hills 

St Paul's Cemetery 245 Old Northern Road Castle Hill Baulkham 
GAZ Hills 

Paue 4 of 5 
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Stonehouse Grove Wisemans Ferry Road Cattai 
Baulkham 

GAZ 
Hills 

West 
Baulkharn 

Stoneleigh 570 Pennant Hills Road Pennant 
Hills 

GAZ 
Hills 

Terry Mount house Wisemans Ferry Road Cattai 
Baulkham 

GAZ 
Hills 

The Parsonage 210 Old Northern Road Castle Hill 
Baulkharn 

GAZ 
Hills 

The Parsonag Mud Island Road Sackville 
Baulkharn 

GAZ 
Hills 

The Pines - House. 
153 Windsor Road Norihmead 

Baulkham 
GAZ 

outb-ui-idings-&-pi.n,e--tre,e-s Hills 

Thornbury lodge 38 Seven Hills Road 
Baulkham Baulkhann 

GAZ 
Hills Hills 

Uniting-Church River Road 
Lower Baulkharn 

GAZ 
Portland Hills 

Uniting Church-ar-d 
Mud Island Road Sackville 

Baulkham 
GAZ 

CemeteW Hills 

Wansbrough House 
226-230 Old Northern 

Castle Hill 
Baulkharn 

GAZ 
Road Hills 

Wellgate Withers Road Kellyville 
Baulkharn 

GAZ 
Hills 

William Dalev's Grave Post Office Road Cattai 
Baulkharn 

GAZ 
Hills 

There were 115 records mqtrhing your search criteria. 

Key: 
LGA 	Local Government Area 
GAZ= NSW Government Gazette, HGA = Hentage Grant Application, LGOV = Local Government, SGOV = State Government Agency. 

Note: The Heritage Office seeks to keep the State Heritage Inventory (SHI) up to date, however the latest listings in Local and Regional 
Environmental Plans (LEPs and REPs) may not yet be included. Always check with the relevant Local Council or Shire for the most recent 
listincs. 

Helping the comrnunity to conserve our heritage 

r-_5j NSW 
mg, Henitage Office 
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State Heritage Inventory Search Results 

Statutory Listed Items 

Information and items listed in the State Heritage Inventory come from a number of sources. This 
means that currently there may be several entries for the same heritage item in the database. 

Your search results have been divided into two sections. 

The first section contains items listed on the State Heritage Register, covered by an Interim 
Heritage Order or protected under section 130 of the NSW Heritage Act. This information is 
provided by the NSW Heritage Office. 

Additional information on some of these items, provided by Local Councils & Shires and State 
Government Agencies, may also be found in the second section. 

State 
Item Name Address Suburb LGA Heritage 

Register 

Bungarribee Homestead 
Blacktown 

Complex - Archaeological Doonside Road Doonside 
City 

Yes 
Site 

Clyriesdale - Grand Housc, 
Richmond Road 

Marsden Blacktown 
Yes 

Barn & Cottacie Park City 

Da)~on House 37-39 Roger Place Seven Hills 
Blacktown 
City 

Yes 

Exeter Farm Meurants Lane Parklea 
Blacktown 
City 

Yes 

Government Depot Site 
Dunsmore Street Rooty Hill 

Blacktown 
Yes 

(former) City 

Grantham Poultty Research 
71 Seven Hills Road Seven Hills 

Blacktown 
Yes 

.Statio-n (former) City 

Hunting Lodge (former The Water Lane Rouse Hill 
Blacktown 
City 

Yes 

Impe r i al H o t ej Rooty Hill Road Rooty Hill 
Blacktown 

Yes 
City 

Merriville House & Gardens Vinegar Hill Road Kellyville 
Blacktown 
City 

Yes 

Mount Druitt Railwa 
Great Western Railway 

Mount Blacktown 
Yes 

Station gLQup Druitt City 

Neoblie Great Western Hwy 
Mount Blacktown 

Yes 
Druitt City 

Prospect Post Office 
23 Tarlington Place Prospect 

Blacktown 
Yes 

(former) City 

Prospect Reservoir & 
Reservoir Road Prospect 

Blacktown 
Yes 

surrounding area City 

Prospect Reservoir Valve 
East Of Reservoir Prospect 

Blacktown 
Yes 

House City 

Riverstone Railway Station Blacktown-Richmond 
Riverstone 

Blacktown 
Yes 

and yard group railway City 

Rouse Hill-House Windsor Road Rouse Hill 
Blacktown 

Yes 
City 

Royal Cricketers Arms Inn 385 Reservoir Road Prospect 
Blacktown 

Yes 
city 

Seven Hills rail unclerb~ Great Western Railway Seven Hills 
Blacktown 
Citv 

Yes 

Paix I oi'4 
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S.e 

40 	group 

St Andrew's Anglican 
Church, Hall & Recto 

St Barlholomew's Angkan 
Church & Cemetery 

The Manse 

Upper Canal System 

Veteran Hall -.--House 
Remains 

Great Western Railway 

313 Seven Hills Road 
North 

Ponds Road 

The Avenue 

From Prospect to 
Wollondilly 

Great Western Highway 

Seven Hills 

Seven Hills 

Prospect 

Mount 
Druitt 

Prospect 

Blacktown  
city 

Blacktown  
City 

Blacktown 
city 

Blacktown 
City 

Wollondilly 

Blacktown 
City 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Item Name Address Suburb LGA 
Information 
Source 

Battle of Vinegar Hill Windsor Road Kellyville Blacktown 
GAZ 

Memorial Site City 

Burn's House Mount Druitt Road 
Mount 
Druitt 

Blacktown 
City 

GAZ 

Q!q!yLqn Public School Nelson Street Mount Blacktown GAZ 
Druitt City 

Community Services Luxford Road Mount Blacktown GAZ 
Geriatric Day Care Centre Druitt City 

Cottag Garfield Road West 
Marsden Blacktown GAZ 
Park City 

Cottage Rooty Hill Rd Nth Plumpton Blacktown  
City 

GAZ 

Cottag Garfield Road East Riverstone Blacktown  
City GAZ 

Farmhouse Seven Hills Rd Sth Seven Hills Blacktown  
City 

GAZ 

Farmhouse Riverstone Road Riverstone Blacktown  
City 

GAZ 

Gate Keepers Lodge Mount Druitt Road Mount 
Druitt 

Blacktown 
City 

GAZ 

Glenwood aPark DDai Sunnyholt Road Parklea 
Blacktown 
City 

GAZ 

Headmaster's Residence Rooty Hill Road North Plumpton Blacktown  
City 

GAZ 

Hebe Farm Bridge Street Riverstone Blacktown  GAZ 
City 

House Redgate Farm Road Riverstone 
Blacktown  
City 

GAZ 

House First Avenue Seven Hills 
Blacktown  
City 

GAZ 

House Tarlington Place Prospect Blacktown 
GAZ 

City 

House Ropes Creek Road 
Mount Blacktown 

GAZ 
Druitt City 

House Riverstone Road Riverstone Blacktown  GAZ 
City 

House Bourke Street Riverstone Blacktown  
GAZ 

City 

House Alroy Rooty Hill Rd North Plumpton 
Blacktown  

GAZ 
City 

House Belvedere Rooty Hill Rd South Rooty Hill Blacktown  
GAZ 

City 

House Ellalong Lindsay Place Doonside Blacktown  
GAZ 

City 
MI-1 . ..... 
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House in grounds of item Seven Hills city 
GAZ 

House Nu WelWyn Clarke Street Riverstone 
Blacktown 
City 

GAZ 

House The Oaks Hanna Place Oakhurst 
Blacktown 
city 

GAZ 

House Watts Cottage Watt Street Rooty Hill 
Blacktown 
city 

GAZ 

House Woodstock Hobson Place Piumpton 
Blacktown 
city 

GAZ 

Item Old Western Road Prospect 
Blacktown 
city 

GAZ 

Item Old Western Road Prospect 
Blacktown 
City 

GAZ 

Item Flushcombe Road Prospect 
Blacktown 
city 

GAZ 

Item Augusta Street Prospect 
Blacktown 
C ity 

GAZ 

Item Great Western Hwy 
Eastern Blacktown GAZ 
Creek City 

Item 1368 House south of Plumpton Blacktown  GAZ 
Cook & Rooty Hill Road Nth C ity 

Malmo Luxtord Road 
Mount Blacktown GAZ 
Druitt City 

Masonic Hall Garfield Road East Riverstone Blacktown  
City 

GAZ 

Meadows Public School incl Fuller Street Seven Hills 
Blacktown  GAZ 

Original building City 

Minchinbury Cellars & Row Great Western Hwy Minchinbury Blacktown  GAZ 
of Olive Trees city 

Mount Druitt Child Care Luxford Road 
Mount Blacktown GAZ 

Centre Druitt City 

Mount Druitt Hall Mount Druitt Road 
Mount 
Druitt 

Blacktown 
City 

GAZ 

Mount Druitt Youth Mt Druitt Place Blacktown Blacktown  GAZ 
Resource Centre city 

Native Institution Centre - Richmond Road Plumpton Blacktown  GAZ 
Blacktown Site city 

New Tribes Mission Rooty Hill Road Nth Plumpton Blacktown  
City 

GAZ 

Original School Buildinqs Flushcombe Road Blacktown Blacktown  GAZ 
PrimarySchool City 

Plumpton Public School Rooty Hill Rd North Plumpton 
Blacktown  
Ulty 

GAZ 

Redgate Farm Road Riverstone 
Blacktown  
City 

GAZ 

Riverstone Railway Station Riverstone Parade Riverstone 
Blacktown  GAZ 

G_roup City 

Rosebank Garfield Road East Riverstone Blacktown  
City 

GAZ 

Rouse Hill House Garden Windsor Road Rouse Hill 
Blacktown  
City 

GAZ 

School of Arts Rooty Hill Road South Rooty Hill Blacktown  
City 

GAZ 

S"o Garfield Road West Riverstone 
Blacktown  
City 

GAZ 

Slab cotta age between South Street 
Marsden Blacklown GAZ 

Grange-&-Richm.0-nd Park city 

St Andrew's Uniting Church Richmond Road 
Marsden 
Park 

Blacktown 
city 

GAZ 
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St Anthony's Roman 
Bowmans Road 

Catholic Church 

40 
Stationmaster's residence Mount Druitt Road 

Sydney Water Supply 
Reservoir Road 

Upper Canal 

Unnamed farmhouse Seven Hills Rd Sth 

Veteran Hall remains & site Reservoir Road 

Pa!x 4 of'4 

Kings Park 
Blacktown 

GAZ 
city 

Mount Blacktown 
GAZ 

Druitt city 

Prospect 
Blacktown 

GAZ 
City 

Seven Hills 
Blacktown 

GAZ 
city 

Prospect 
Blacktown 

GAZ 
city 

There were 81 records matching your search criteria. 

Key: 
LGA = Local Government Area 
GAZ= NSW Government Gazette, HGA = Heritage Grant Application, LGOV = Local Government, SGOV = State Government Agency. 

Note: The Heritage Office seeks to keep the State Hentage Inventory (SHI) up to date, however the latest listings in Local and Regional 
Environmental Plans (LEPs and REPs) may not yet be included. Always check with the relevant Local Council or Shire for the most recent 

listings. 

FH-o-m- -I 6~ a 

Helpiny the community to conserve our heritage 

r-.n NSW 
mo Herftage Office 
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State Heritage Inventory Search Results 

Statutory Listed Items 

Information and items listed in the State Heritage Inventory come from a number of sources. This 
means that currently there may be several entries for the same heritage item in the database. 

Your search results have been divided into two sections. 

The first section contains items listed on the State Heritage Register, covered by an Interim 

Heritage Order or protected under section 130 of the NSW Heritage Act. This information is 

provided by the NSW Heritage Office. 

Additional information on some of these items, provided by Local Councils & Shires and State 

Government Agencies, may also be found in the second section. 

State 

Item Name Address Suburb LGA Heritage 

Register 

Bonnyriqq House Cartwright Street Bonnyrig 
9 

Fairfield 
city 

Yes 

Fairfield Railway Station 
Great Southern Railway Falifield 

Fairfield 
Yes 

group City 

Hors1ey__House Homestead 52-58 Jamieson Close 
Horsley 
Park 

Fairfield 
City 

Yes 

Land Next to-Male Orphan 
Lot 1 Cartwright St Bonnyrigg 

Fairfield 
Yes 

School City 

Lansdowne Bridge Hume Highway-SH No 2 Lansvale 
Fairfield 
C ity 

Yes 

Villawood Railway Station Regents Park-Cabramatta Villawood 
Fairfield 

Yes 
grou railway City 

Information 
Item Name Address Suburb LGA 

Source 

Bandstand Calbravale Park Railway Parade Cabramatta 
Fairfield 
City 

GAZ 

Biands Oak Oakdene Park Bland Street Fairfield 
Fairfield 
City 

GAZ 

Bossicy Park PubliL; School Marconi Head 
Bossley 
Park 

Fairfield 
City 

GAZ 

Brick Federation House 716 The Horsley Drive Smithfield 
Fairfield 
City 

GAZ 

Brick Railway Buildin Railway Parade Cabramatta 
Fairfield 
City 

GAZ 

Bridge Cross Street Guildford 
Fairfield 
City 

GAZ 

Bunya Pine Tree nth-west 
The Horsley Drive 

Horsley Fairfield 
GAZ 

corner Park City 

Bunya-Pines- ridget-op Victoria Street 
Cabramatta Fairfield 

GAZ 
West City 

Cabramatta Civic Hall 165-178 Railway Parade 
Canley 
Vale 

Fairfield 
City 

GAZ 

Carramar Station Wattle Avenue Carramar 
Fairfield 
city 

GAZ 

Christ Church Anglican 
130 Orchardleigh Street 

Old Fairfield 
GAZ 

Church and Trees Guildford Citv 
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Church Justin Street Smithfield 
Fairfield 
City 

GAZ 

Church 136 John Street Calbramatta 
Fairfield 
City 

GAZ 

Church 7 Bowden Street 
Cabramatta Fairfield 

GAZ 
West City 

Church 103 Cabramatta Road East Cabramatta 
Fairfield 
City 

GAZ 

City Farm Darling Street Abbotsbury 
Fairfield 
city 

GAZ 

Corner Shop 2 Canley Vale Road 
Canley 
Vale 

Fairfield 
City 

GAZ 

Crane The Crescent Fairfield 
Fairfield 
City 

GAZ 

Ettinger House 214 Sackville Street 
Canley 
Vale 

Fairfield 
City 

GAZ 

Fairfield Showground, Smithfield Road Prairiewood 
Fairfield 

GAZ 
grandstand & trees City 

Fairlield Station The Crescent Fairfield 
Fairfield 
city 

GAZ 

Federation Cottaci 26,28,30 Frederick Street Fairfield 
Fairfield 
City 

GAZ 

Federation Cottage 2 Kay Street Guildford 
Fairfield 
City 

GAZ 

Federation Cottage 23 Lawson Street Fairfield 
Fairfield 
City 

GAZ 

Federation Cottage 16 North Street Fairfield 
Fairfield 
city 

GAZ 

Federation House 59 Hamilton Road Fairfield 
Fairfield 
City 

GAZ 

Federation House 9 Hawkesbury Street 
Fairfield 
West 

Fairfield 
City 

GAZ 

Federation House 7 Haughton Street Fairfield 
Fairfield 
City 

GAZ 

Federation House 63 Hamilton Road Fairfield 
Fairfield 
city 

GAZ 

Federation House 40 Frederick Street Fairfield 
Fairfield 
city 

GAZ 

Federation House 18 Cunninghame Street Fairfield 
Fairfield 
city 

GAZ 

Federation House 322 Canley Vale Road 
Canley 
Heights 

Fairfield 
Crty 

GAZ 

~ecleration House 87 Thorney Road 
Fairfield 
West 

Fairfield 
City 

GAZ 

Federation House 91 Corinda Street 
StJohns 
Park 

Fairfield 
City 

GAZ 

Federation House and 
13 Prout Street Cabramatta 

Fairfield 
GAZ 

garden City 

Federation Worker's 
132 Broomfield Street Cabramatta 

Fairfield 
GAZ 

Cottage City 

Federation Worker's 
62 Campbell Street Fairfield 

Fairfield 
GAZ 

Cottage City 

Fire Station 1-3 William Street Fairfield 
Fairfield 
City 

GAZ 

Forest of Spotted G-ums Chandos Road 
Horsley Fairfield 

GAZ 
Park City 

Georgian House 43 Stimson Street Guildford 
Fairfield 
City 

GAZ 

Georgian House 10 Rosedale Street 
Canley Fairfield 

GAZ 
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Georgian House 24 Shackel Avenue 
Old Fairfield GAZ 
Guildford City 

Hoop Pine Alick Street 
Cabramatta Fairfield GAZ 
West City 

Hoop Pines Trivett Street 
Wetherill Fairfield 

GAZ 
Park C ity 

Horse Water Trough Railway Parade Cabramatta 
Fairfield GAZ 

opposite Hughes Street City 

House 5 Waratah Street 
Old Fairfield GAZ 
Guildford City 

Indigenous Flora Moonlight Street Prairiewood 
Fairfield 
city 

GAZ 

Inter-War Bungalo 11 Hunter Street Fairfield 
Fairfield 
City 

GAZ 

Inter-War Buncial-ow 4S2 The Horsley Drive Fairfield 
Fairfield 
City 

GAZ 

Inter-War Bungalow 118 Nelson Street Fairfield 
Fairfield 
City 

GAZ 

Inter-War Bungalow 10 Riverview Road Fairfield Fairfield 
City 

GAZ 

Inter-War House 16 Granville Street Fairfield Fairfield 
City 

GAZ 

Inter-War House 43 Myddleton Avenue Fairfield Fairfield 
City 

GAZ 

Inter-War Houses Artie Street Fairfield Fair-field 
City 

GAZ 

I nte r-War -Span ish-M  issio n Warana Road Cecil Park 
Fairfield GAZ 

House City 

Kaluna Cellars Kaluna Avenue Smithfield 
Fairfield 
City 

GAZ 

Male Orphan School Cartwright Street Bonnyrig 
9  

Fairfield 
GAZ 

Bonnyrigg House city 

Mid Victorian Church 704 The Horsley Drive Smithfield 
Fairfield 
City 

GAZ 

Milestone Lansdowne Road I 	. Hume Highway Lansvaie 
Fairfield 

GAZ 
H o  IlMood Drive Sth City 

Museum Collection 632 The Horsley Drive Smithfield 
Fairfield 
City 

GAZ 

Oak and Peppercorn Tree 27S River Avenue Carramar Fairfield 
City 

GAZ 

Oak tree 12 Bowden Street 
Cabramatta Fairfield 

GAZ 
West City 

Oak Tree nature strip 1 Matthews Street Fairfield 
Fairfield 
City 

GAZ 

Pailau Gateway south end Park Road Cabramatta 
Fairfield 
City 

GAZ 

Public School Smart Street Fairfield 
Fairfield 

GAZ 
City 

Railway Bridge Sandal Crescent Carramar 
Fairfield 
City 

GAZ 

Railway Viaduct Fairfield Street Fairfield 
Fairfield 
City 

GAZ 

Railway Viaduct Railway Parade Cabramatta 
Fairfield 

GAZ 
Cabramatta- Creek City 

Railway Viaduct Stuart & 
Railway Parade 

Canley Fairfield 
GAZ 

Canley Vale Road Vale City 

Red Gums Cabramatta Golf 
Cabramatta Road West 

Cabramatta Fairfield GAZ Course West city 

Relics of-earlv-hom-este-a-d-& Fairfield f-- A 7 
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City 

1.1~ 
exotic v 

- 

eaetation 

Bemnants of AbbotsbM 
Southdown Road 

Horsley Fairfield 
GAZ 

House relic Park City 

School Cabramatta Road East Cabramatla 
Fairfield 
City 

GAZ 

School of Arts 19 Harris Street Fairfield 
Fairfield 
city 

GAZ 

Site of Toll House and Hume Highway Lansvale 
Fairfield 

GAZ 
Gates City 

Slab Cottage 76 Chifley Street Smithfield 
Fairfield 
City 

HGA 

Slab Hut - Museum 632 The Horsley Drive Smithfield 
Fairfield 
City 

GAZ 

Smithfield Cemete Dublin Street Smithfield 
Fairfield 
City 

GAZ 

Stone Pine Tree 320 Canley Vale Road 
Canley 
Heights 

Fairfield 
City 

GAZ 

Uniting Church & Hall 21-25 Harris Street Fairfield 
Fairfield 
City 

GAZ 

Uniting Church.-Gemetery 711 The Horsley Drive Smithfield 
Fairfield 
city 

GAZ 

Victorian Church 269 Canley Vale Road 
Canley 
Heights 

Fairfield 
City 

GAZ 

Victorian Cottage 542 The Horsley Drive Fairfield 
Fairfield 
City 

GAZ 

Victorian Cottag 65 Sackville Street 
Canley 
Vale 

Fairfield 
City 

GAZZ 

Victorian House 1 Kay Street Guildford 
Fairfield 
City 

GAZ 

Victorian House 1 Matthews Street Fairfield 
Fairfield 
city 

GAZ 

Victorian House 63 Station Street Fairfield 
Fairfield 
City 

GAZ 

Victorian House 1 Stuart Street 
Canley Fairfield 

GAZ 
Vale City 

Victorian House 63 Wolseley Street Fairfield 
Fairfield 
City 

GAZ 

Victorian House 11 Melbourne Road 
StJohns 
Park 

Fairfield 
City 

GAZ 

Victorian House 161 Polding Street Fairfield 
Fairfield 
city 

GAZ 

Victorian Museum Building 632 The Horsley Drive Smithfield 
Fairfield 
City 

GAZ 

Victorian/Federation 
94 Canley Vale Road 

Canley Fairfield 
GAZ 

Cottage Vale city 

Victorian/Georgian Cottage 45 Chifley Street Smithfield 
Fairfield 
City 

GAZ 

Victorian/Georgian House 8 Megan Avenue Smithfield 
Fairfield 
City 

GAZ 

Villawood Railway Station Villawood Road Villawood 
Fairfield 
city 

GAZ 

Von Heiden-Gardens Haughton Street Fairfield 
Fairfield 

GAZ 
City 

Westacott Victorian Cottage 110 Railway Parade 
Canley Fairfield 

GAZ 
Vale City 

There were 104 records matching your search criteria. 
Key: 
LGA 	Local Government Area 
GAZ= NSW Government Gazette, HGA = Heritage Grant Application, LGOV = Local Government, SGOV = State Government Agency. 
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Note: The Heritage Office seeks to keep the State Hentage Inventory (SHI) up to date however the latest listings in Local and Regional 
Environmental Plans (LEPs and REPs) may not yet be included. Always check with the relevant Local Council or Shire for the most recent 
listings. 	
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Helping the comwity to conserve our heritage 

VIN NSW 
Mic Hedtage Office 
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WESTERN SYDNEY ORBITAL EIS: 
ABORIGINAL ARCHAEOLOGICAL INVESTIGATIONS - 

HOXTON PARK TO HORSLEY PARK: 
A SUPPLEMENTARY REPORT 

1.0 INTRODUCTION 

The Roads and Traffic Authority (RTA) proposes to construct a new arterial road, 

lmown as the Western Sydnev Orbital ('the orbital'). which ,N-111 skirt Sydney"s 

western suburbs from Prestons in the south to Baulkharn Hills in the north (Figure 1). 

The proposal was the subject of an environmental impact statement (EIS) produced 

for the RTA by Sinclair Knight Merz Pty Ltd and PPK Environment & Infrastructure 

Pty Ltd. The EIS was released in January 2001. Mills (1996,2001) and Braysha'W & 

White (1999) were commissioned to conduct, as components of the EIS, specialist 

Aborizinal archaeoloizical heritacye assessments over two separate sections. coverino 

the entire proposed route. 

However. since completion of the EIS the RTA has identified a number of 

modifications to the original (2001) orbital design. The proposed modifications occur 

within three separate geographic precincts along the orbital route. The following Z11 	Z= 	 -- 	 11.~ 
report is an archaeological assessment of the first of the three precincts. r-- 

Robvnne Mills Archaeoloolcal & Heritacle Services. NeNNIown, was commissioned by 

the RTA to conduct an Aboriginal archaeological heritage impact assessment of the 

four proposed orbital modifications situated within the first RTA identified precinct, 

between Hoxton Park and Horsley Park. The field survey of the proposed changes to 

the original design was conducted by Robynne Mills and Jim Kelton on 20th - 21 st 

Auzust 2001. 

The following report is intended as an addendum to the comprehensive archaeological 

studies "Archaeological Survey of the Proposed Western SN 7dney Orbital from West 

Baulkharn Hills to Cecil Park" (Mills 1996), "A Heritage Study For The Proposed 

Reallzriment of The Western Sydney Orbital Route at Cecil Hills" (Mills 2001) and 

-Western Sydney Orbital EIS Prestons to Cecil Park Aboriginal Archaeology" 
(Brayshaw & White 1999). The current report should be read in conjunction with and 

reference to the Mills' and Brayshaw & White reports. 

This report provides, in summary form, details of the local environment and the 

known archaeology of the survey area, as well as documenting survey methods and 

results. 

The locations of the identified changes to the orbital plan will be referred to in the 

report as the Isurvej) area' whilst the broader area including and immediately 

surrounding the survey area, within approximately 2krn radius, will be referred to as 

the 'study, M-ea'. 
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The proposed modifications to the orbital have the potential to disturb or destroy 
Aborlainal archaeoloalcal relics and sites located within the identified survev area. as 

anv  earthworks or clearing of old-growth native timber associated with the proposed 
development has the potential to disturb archaeological deposits occurring as surface 

or sub-surface deposits. 

1.1 	Associated Orbital Reports 

This report is a supplementary report on a number of proposed modifications to the 
recently released orbital EIS. and it is intended that it be read as an addendum to the 
two previous archaeological reports (i.e. Mills 1996.2001 and Brayshaw & White 
1999). The reports by Mills and Brayshaw & White are comprehensive in the detail 
they provide on the archaeological and environmental backarounds of their relevant 

studv areas (i.e. sections of the proposed orbital to which the),  apply). For this reason. 

and because the proposed modifications are relatively minor in nature and either 
overlap previously surveyed areas or are located immediately adjacent to previously 
surveved sections, the consultant has decided not to reproduce the extensive details of 

envirom-nent and archaeolozical back2round. Instead. summary descriptive tables of 

s 	'f 	 Y area locations are provided and, where peci ic ' supplementary report surveN 	
cific sections of the Mills appropriate, these will be accompanied by references to spe 

and Braysha,,v & White reports. 

Locations identified in the report by RTA numbers ') and 4 occur within Brayshaw & 
White's (1999) survey area and the consultant recommends that reference should be 
made to the relevant sections of the Brayshaw & White report for more 
comprehensive details on the environmental context and known archaeology of each 
locality. Similarly, reference should be made to the relevant sections of Mills' (1996) 
report to obtain the same levels of detail in relation to RTA location numbers 9 and 

11. 

1.2 	Client's Brief 	 0 
The RTA brief to the consultants was in table form and identified 4 separate 

modifications to the original  orbital route between Hoxton Park in the south and 

Horsley Park in the north, requiring assessment for their potential to contain 
Aboriginal archaeological relics. The report writing brief required that the consultant's 
report include the location, identification and significance assessment of any 
Aboriginal archaeological relics detected within the bounds of the proposed orbital 

modifications (relics' as defined in the NPvN' Act 1974). The consultant's report was 
also to include appropriate management strategies for all additional Aboriginal  relics 

identified during the field survey. 
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WESTERN SYDNEY ORBITAL EIS: 
ABORIGINAL ARCHAEOLOGICAL INVESTIGATIONS - 

HOXTON PARK TO HORSLEY PARK: 
A SUPPLE'MENTARY REPORT 

Executive Summary 

The Roads and Traffic Authority (RTA) has identified a number of modifications it 

Nvishes to implement to the originally identified route of the Western Sydney Orbital 

(*the orbital'). This report covers all proposed modifications requirino archaeolocical 

assessment located between Hoxton Park Aerodrome and the northern side of the 

Warraaarnba - Prospect Water Supply Pipeline on NN"allarove Road. Horsley Park (see 

Fiaure 1). in 

Mills (1996,2001) and Brayshaw & White (1999) were commissioned by the RTA to 

conduct independent specialist archaeolool'cal studies of the original orbital proposal 

to assess the potential for the proposed development to impact Aboriginal 
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	 archaeolodcal heritage. Mills' (1996,2001 ) study areas were along the proposed 

orbital route north of Elizabeth Drive, Cecil Hills, to the junction with the M5 

motorway at Baulkham Hills. The section of the route assessed by Brayshaw & 'Al"hite 

(1999) was from south of the Elizabeth Drive - Wall-rove Road intersection, Cecil 

Hills, to the N45 motorway at Prestons. 

Jim Kelton of Central West Archaeological & Heritage Services Pty Ltd was engaged Z__ 	 t~ 
bv Robvnne Mills Archaeological & Heritage Services Pty Ltd to produce the 

archaeological report on the proposed orbital alignrnent modifications and assist in the 

supplementary field survey of the proposed modifications. This report -is intended as 

an addendum to the Mills (1996) and Brayshaw & 'vVhite (1999) reports. 

Field Survev 

The supplementary archaeological field survey for the Western Sydney Orbital project 

was carried out by consulting archaeologists Robynne Mills and Jim Kelton over two 

days, 20th - 21 st Auaust 200 1. Coverage was on-foot and intensive over all identified 

locations. 

.4horiginal Con7inimin, Consultation & Involvenient 
All relevant local Aboriginal groups have been consulted with regard to the original 

EIS proposal and the proposed modifications to that proposal. Follo"ving discussions 

with the RTA"s Aboriginal Liaison Officer. Ms Suzanne Malligan, it was agreed that 

Deerubbin and GandanLara Local Aborleinal Land Councils would be the primary 

contact groups for the supplementary field investigations. 

Whilst Deerubbin LALC was able to provide a field survey representative (Mr Ste""en 

Randall) during the supplementary field survey within that LALC's area of 

administration. due to prior conunitments Gandangara LALC was unable to provide a 

representative. It was a-reed with Gandanp-ara LALC that, as an alternative, they t~ 	 - 
would be provided, as would all other relevant Aboriginal groups, with copies of the 

results of the supplementary field survey for comment. 



There have been no concerns raised bv Aboriginal groups in relation to the proposed 

modifications to the orbital desian (Mills, pers. coms. 121/9/2-001). 

Fic1d Survev Results 
Almost all of the identified supplementan,  survey areas were located within existing 

hlahlv disturbed road easements / corridors. Those Nvhich Nveren't located within 
existi - np- road corridors occurred over highly disturbed locations situated immediateIN 

adjacent to road corridors (see Figure 1). '\N, hilst several of the identified locations 

occur upon landforms considered to be archaeologically sensitive, disturbance has 
been so areat at these locations than any archaeological potential has Iona since been 

obliterated by past road construction and urban development (see Section 4). 

There were no Aboriginal relics ('sites') identified during the field survey within the 
areas affected by the proposed design modifications and, although a number of 
Aboriginal sites have been recorded during previous investigations in the vicinitN of 
the current survey area, one of which is located within 250m of the proposed 
modifications. none of the sites are threatened with development related impact (see 

Section 4 and Figure 2). in 

Conchisions 
Based upon the results of the supplementary field survey, the searches of the NPWS 
Aborlainal site database and following consultation with the relevant Abori2inal 

itage perspective. omanisations the consultants believe that. from an Aboriginal heri 
there should be no reason Nvhy the proposed modifications to the planned orbital 

alignment should not proceed. 

40 
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0 	1.3 	Aims of the Investigation 
The aim of the study was to assess the potential impact upon Aboriainal 

archaeolouical relics (including individual isolated artefacts. collections of artefacts 

and places of significance, generally referred to as 'sites') of the modifications to the 

original orbital proposal. An assessment of site significance and the development of 

management recommendations was to be carried out based upon the results of the 

field survey. supplemented by the results of searches of the relevant indigenous and 
non-Indip-enous heritaae databases. The field investlEation focused upon the location 

and documentation of archaeolomcal relics. as well as deteri-nininp- the potential for 

additional relics to occur (i.e. as undetected surface or sub-surface deposits). All work 
was to be conducted under NPNVS field survey Euidelines and within the provisions of 
the NSNN1 NPW Act (1 974). Because the report is supplementary to and intended as an 
addendum to the Mills (1996,200 1) and Braysha\v & NVh1te (1999) reports it will not 
follow exactly the NPWS report writing guidelines. However, the guidelines have still 
been used as a basis for the report format. 

1.4 	Aboriainal Communit ~n 	 y Consultation (see Appendix 1) 

The survey area occurs \vithin the Deerubbin and Gandangara Local Aboriginal Land 

Council (LALC) areas of administration. In addition, two other Abori2inal 
organisations have indicated that they have an interest in the management of 

Aboriginal heritage within the vicinity of the Deerubbin LALC section of the survey 
area. Thev consist of Darug Tribal Aboriginal Corporation and Darug Custodian 

Aboriginal Corporation. All groups were consulted with prior to and upon cornpletion 
of the field survey. 

All relevant Aboriginal groups were consulted with extensively by Mills (1996:6) and 
Braysha,~v & White (1999:25) during the initial field surveys along the original 
proposed orbital route. The proposed modifications to the orbital alignment are 

extremely limited in their total area and generally occur within very close proximity to 

the oriLinalIv surveyed orbital route. Therefore it is not expected that there would be 

i2nif 	 (T an,,, s 	icant chanoes in the views of the relevant Abori inal E~roups towards the 

proposed modifications. However, as a matter of courtesy Aboriginal community 

consultation still occurred in relation to the proposed modifications regardless of their 

limited scale. 

Following discussions with Ms Suzanne Malligan, the appointed RTA Aboriginal 

Liaison Officer (Mills. 	 2 00 1), it was agreed that Decrubbin and I I 	 , pers. coms. — 	 I 
Gandanuara LALCs would be the primar~, contact groups for the field survey and that 

each organisation would be invited to provide representation during the field survey 

within their respective land council boundaries. Deerubbin LALC was represented in 
the field during the field survey by Mr Steven Randall. Gandangara LALC was unable 
to provide a representative to attend the field survey due to prior commitments but 

indicated (Fletcher, pers. coms. 2001) that it was happy to be informed of the field 

surveN 7 results, once completed. The LALC requested that it be given the opportunity 

0 
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to comment upon the field results and the proposed changes to the original orbital 
desion (should they feel it was appropriate to do so). All interested Aboriginal groups 

have been notified of the results of the survev. 

The Deerubbin and Gandangara LAI-Cs were also requested to provide details of the 

locations of any sites or other 'places of significance' in the survey area or within the 
irninediate vicinity which mav be known to the local Aboriainal communitv. This 
request was made so that sites or places of significance known to the local community 

but ,,,,-hich may not occur on the NPWS Aboriginal site database could be 
accommodated within an appropriate manaLement framework. The LALCs were also 

asked to be prepared to submit a site significance statement (Mills. pers. coms. 2001 

in the event that Aboriainal sites should be found. 

Discussions carried out in the field with the Deerubbin LALC representative. Steve 
Randall, indicated that he could see no problems with the proposed orbital 
modifications proceeding providing that no Aboriginal site or PAD area was 
threatened with development related impact (Randall. pers. coms. 21/8/2001). 

W'hilst an assurance has been received from the LALC that a copy of Deerubbin 
LALC's 'statement of involvement' in the field survey would be forthcoming, at the 

time of the submission of this report it had not been received. A copy of the LALC 
statement will be forwarded, upon receipt. to the RTA for inclusion in Appendix 1. 

Subsequent discussion with a representative of Gandangara LALC over the results of 
the field survey has indicted that the LALC has no concerns over the proposed 

modifications proceedina (Mills, pers. coms. 1-2 /19/2001). Copies of relevant sections 

of the draft report were sent to the LALCs and other interested Aboriginal groups for 

comment and a copy of this final report will be sent to each organisation for their 

records. 

0 

E 



0 	
1.0 THE 

The RTA brief finally identified four minor modifications to the orbital design 

requiring archaeological assessment within the Hoxton Park - Horsley Park study area 
precinct (see Figure 1). Although not preN'lously assessed. tile identified locations are 
directIN associated xvith the orbital and are located either partially within or 

immediately adjacent to the original archaeologically assessed orbital corridor. 

The folloxving table is a summan- description of the proposed EIS modifications. 

Table I 
Proposed EIS Modifications Requiring Archaeological Assessment Z5 	t, 

RTA Proposal Map Ref. Description of. LALC Area of Approx. 
No. / Location Approx. Proposal Administration Survey Area 

ANIG Co-ords / Dimensions 
(excluding existing 
road surfaces & 

shoulders) 
Hoxton Park Liverpool 9030- Relocate access to Gandan(yara LALC 0.05ha 

Aerodrome I I -S, 1:25 000 Hoxton Park 

topo Aerodrome (50m x I Om) 

301400E 

6243100N 
McIver Ave, Liverpool 9030- Upgrade Gandanz-ara LALC 0.4ha 

West Hoxton I I -S, 1:25 000 unformed section 

topo of McIver Ave at (400m x I Orn) 
West Hoxton 

301000E 

624502ON 
S. S\ dne,, Prospect 9030- Provide access to Deerubbin LALC 1. l2ha 
International I I -N. 1:25 000 Sydney 
Equestrian Centre. topo International Comprising a 
Sunset Hills Equestrian Centre narrow section 

301000E from Saxom, parallel with 
625170ON Road orbital (on east 

side) est. 735m 

long < 25m wide 

and intersection 

on opposite. 

western side of 

orbital 

11. 	'~Varraaamba Prospect 9030- Raise & relocate Deerubbin LALC 0.69ha 
- Prospect 'Kater I I -N, 1:25 000 orbital westwards 

Supply Pipeline, topo at water supply 3 connectino 
Wall-rove Rd, =7 pipelines & short sections 
Horslev Park 301100E provide new totalling approx. 

6255350N access to nearby 860m (averaging 

p operties est. IOm width) 

Total Survev 2.26ha 
Area 

0 
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NSNV Central NlappinQ Authority (Dept of Land & NN"ater Conservation) 1:25.000 

scale topographic map sheets used during the field survey consist of: 

Prospect 9030-1 I-N; and 

Liverpool 9030-1 I-S. 

Additional maps were reproduced from the original Mills (1996) and Brayshaw & 

White (1999) reports. 

2.1 	Potential Impacts Upon The Archaeological Record 

It is anticipated that the proposed modifications to the orbital EIS NN-111 inVoIVe but Will 

not be limited to earthworks and vegetation clearing which NN7111 result in surface and 

sub-surface disturbance and the potential loss of remaining old-gro'A,-th eucal',,ptus 

trees. As a result of these impacts, there is a potential to disturb previously undetected 
and often relatively unobtrusive surface and sub-surface archaeological deposits. The 	 40 
threat of development related impact to previousIN,  undetected Aboriginal relies from 

the proposed orbital modifications is considered in Section 4 of the report. 

Where suitable landforms occur. open campsites and scarred / carved tree sites are the 

main site types predicted to occur over the areas affected by the proposed 
modifications to the original proposal. Isolated artefact find sites may also be affected 

(see Section 4.2). However. due to the paucity of archaeologically sensitive landforms 

within the survey area. the potential for impact upon the archaeological record is 

*derabIN,  reduced. 'A, here old-cyrowth trees occur within the survey area. inspection consi 	 Z=7 

for evidence of past Aboriginal scarring,  NN7111 determine the existence of such sites and 

the potential for impact. 

0 

E 



0 	3.0 ENVIRONMENTAL CONTEXT 
For a more detailed and comprehensive description of the current survey area 

landscape reference should be made to Mills (1996:1 14) and Braysha\v & White 

(1 999:5-14). 

In the very broadest terms it is sufficient to say that the entire survey area occurs 

within a typical. although highly disturbed. Cumberland Plain soil and vegetative 

landscape. Landform. descriptions in this report are based upon definitions provided in. 

McDonald, et. al.(1998). 

Generally, almost the entire survey area has been heavily disturbed as a consequence 

I 	-orks (e.g. see Plates of past road and highwaN construction and their associated earthNN 

1-6), as well as by the considerable effects of urban development (e.g. Plates 8-10). In 

the few instances where the survev area occurs over non-nally archaeological ly 

sensitive landform. units such as the alluvial banks of pererimal and ephemeral creeks. 

their associated terraces. and adjacent level plains.. past disturbance was found to have 
is 	 been so great that an~ 7 archaeological potential appears to have been totally obliterated 

(e.g. Plate 3). 

The dominant survey area micro-landform units consist of undulating low hill slopes, 

rises and crests (> 80% of the survey area) (e.g. see Plates 3&7) followed by highly 

disturbed level plains (e.g. Plate 1). Alluvial creek banks and their associated terraces 
are relatively uncommon throughout the survey area. comprising less than 1% of the 
survev area (i.e. the only survey area creekline is a highly disturbed and poorly defined 

spring-fed creek adjacent to McIver Avenue, Hoxton Park) (see Plate 3). 

The entire study area has been heavily impacted bN' the effects of European settlement 

and related land manaoement practices including agriculture (e.g. Plate 7), rural 

housing. semi-rural housing, (e.g. Plate 5). road construction and related drainage 

works (see Plates 2-4). above and below ground water supply pipeline construction 

and underground telecommunication cable laving. 

Virtually the entire survey area has been cleared of all old-groxAth native timber (see 

Plates 1,6&7), although patches of regroxvth eucalyptus trees were found along the 
road veroes within the road corridor along the 'McIver Avenue - Hoxton Park 

Aerodrome section of the survey area (e.g. Plates 2-5). 

Table 2 identifies prevailing survey area landform, vegetation and surface visibility 

characteristics, etc. at the time of the field survey for all surveyed locations. The 

reader is reminded that more comprehensive detail on specific locations can be 

obtained from Mil Is (1996:13) and Brayshaw & White (1999:5). 
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Table 2 

Survey Areli 1,andscape Summary: Jj()xtO j) Park - I lorsicy Park 

(rcfcr to Mills 1996 and Brayshaw & white's 1999 Tepult for 111ole ComprCliclisive dculil) 

Map 11cf. & Proposed Proposed Landform Geology Vegetation Sorface 

Visibility (est.) 

Snrfacc 

Condition RTA Proposal 

No. / Location Approx. AMG Modification Modification Micro- 
(cxCluding 

Co-ords Survcy Area landform Unit 

Dimensions 
existing road 

(approx.) 
surfaces) 

Airport access to 0.0511a I..cvel plain - Bringelly Shales Clear.-d of all 100% along 
cleared road 

1000/o llig'111Y 
disturbed by 11oxton Park Liverpool 	9030-11 - 

Acrodrome 
S, 1:25 000 topo acrodrome to be C011LIVial terrace of the native timber & 

C011figUred off (50m x I Orn) approx. 400m Wianamatta extensively edges. < 20% airport 

3014001: 
Cowpasture West of Group modified along corridor & carthworks - 

6243 1 OON 

Road (partially I litichitibrook (Brayshaw & replaced native airport grounds levelling & 

within airport) Creck White 1999:5): Undcrstorey - dense related topsoil 

Podsolic loam shrub/ -rass introduced grass removal 

soils species cOver 

Upgrading 0.4ha Slopes Of' it As above Paitially cleared 

edges road 

1 00% along 
road edges, ay. 

30% ofroad 
verges SLIFI'crcd McIver Ave, Liverpool 	9030-1 1- 

West I loxton 
S, 1 ~25 000 topo unformed road 

to 2 scaled lanes (400m x I 01TO 

pently t~ 
1111dulitim, - contain -- 50% along topsoil removed. 

3010001: 
to provide new undulating rise scattered, mainly timbered verges F.st 40%- 60% 

624502ON 

acccssto 600in West of regrowth prey between patches of bat e 

properties at Ifirichinbrook box (1-tic. sp.) Fericcline and carth along 

eastern end of Creek I oad edges tirribeicd verges 

McIver Ave 

0 	 0 	
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Ta 1) 1 e 2 (c o n Vd) 
Sin-vey Area Landscape Summary: 11oxton Park - 11orsicy Park 

(icicr to Milk' 1990 ieport for morc comp-chcrimvc detail) 

IZTA Proposal 
No. / Location 

Map Ref. & 
Approx. AMG 
Co-ords 

Proposcd 
Modification 

Proposed 
Modification 
Survev Area 
Dimensions 
(approx.) 

Landform 
/Micro- 
landforin Unit 

Geology Vegetation Surface 
Visibili(y (est.) 
(excluding 
existing road 
surfaces) 

Surface 
Condition 

8.Sydney Prospect 9030- C011StrUct a new 1. l2lia Slopes & crests Bringc1ly Shales Cleared of all Av. < 20'1'10 over > 90%0 Iii"Illy L_ 

International I I -N, I i25 000 topo vehicle access to of undl-dating- of tile native timber & undulating bills disturbed by 
Equestrian Sydney Comprising 	I rolling hills: Wiananiatta extensively where dell.w intcnsivc market 
Centre, Sunset 

301000F 
' 625170ON International narrow section nearest reliable Group modified grass cover "aldcriing 

Hills Equestrian parallel with natural water replaced native OCCIFT's practices: 
Centre via orbital (oil SLIPply > I kin Luddenharil Soil Linderstorey with remainder 
Saxony Rd. New eastern side) north (tipper Landscape - exotic Shrub/ impacted by 
internal access catchment of Podsolic loam grass species fencim,  and 
road to parallel E'astern CreckO soils f"ormed / giaded 
orbital vcllicic access 
alignment tiacks 

11. Warragamba Prospect 9030- Raise & relocate 0.69ha Upper slopes & As above As above Av. est. 3M210 - 75% of 
- Prospect Water I I -N. 1.2 5 000 topo orbital cl-csts of along road surface highly 
Supply Pipeline, 3011001: westwards at 3 connecting undulating low edges: < 10`0 disturbed by 
Wallgrove Rd, 625535ON water st pply short sections hills: citlicr side of' past road and 
Florsley Park pipelines & totalling approx. nearest water is pipeline in water supply 

provide new 860m (averaging Reedy Creek, vicinity of pipeline 
access t,) nearby est. Win width) est. 900in west poultry fill- Ill constilictioll a,  
properties complex well as poldtly 

farm site(] 

corliplcx 
Construction 



Legend: 

Sun,ey Area 

P oposed Orbital Route 

Figure 2 	 0 
Known Aboriginal Site Locations 
Within 200m of McIver Ave (& Hoxton Par] 
Aerodrome) Survey Areas 
(Map: Brayshaw & White 1999) 



0 	4.0 KNONN7N ARCHAEOLOG V& PREDICTIVE MODELS 

A comprehensive archaeological background for the studv area, including- the results 

of searches of the NP\N'S Aborizinal site database and report archives. is provided in 

the reports by Mills (1996.1998.200 1 ) and Brayshaw & White (1999). 

	

4.1 	Heritaue Database Searches tn 

An updated search of the NPWS Aboriginal site database (supported by those 

conducted previously by Mills (1996.1998.200 1) and Brayshaw & White (1999). 
confirmed that there are no known Aboriainal sites located within a I 00m radius of 

the proposed modifications to the orbital alignment (see Appendix 2). t~ 

4.1.1 NPWS Report Archival Searches 

Searches of the NPIA"S report archives and consultation with the relevant consultants 

have confirmed that two previous archaeological surveys have been conducted in the 

immediate vicinity of, and in at least one instance overlaps. sections of the current 

survey areas. The reports are bN 7 Mills (1996.2001) and Brayshaw & White (1999) 

who conducted the orliginn] orhitnl studiC.S. 

The closest known Aboriginal site to the current survey area is: 

Isolated Artefact 'IF-6' (NPWS 9 45-5-2474) (see Figure 2): 

An isolated artefact recorded bN 7 Brayshaw & \N"hite (1999) during their investicyation 

of the orbital route between Prestons and Cecil Park. The site was given the field 

name 'IF-6'. 

Accordin- to Brayshaw & White's report (1999:35) the artefact was located in the 
,grounds of Hoxton Park Aerodrome, approximately 250m north-east of the proposed 

upgrade of McIver Avenue (and approximately 30m north-east of the proposed orbital 

alignment), at approximate AMG co-ordinates '101260E 6_145160N. As such, the site 
is not threatened with development related impact. 

	

4.2 	Aboriginal Site Prediction, Archaeological Sensitivity and Potential 

Archaeological sensitivitjl is defined as the likelihood of an area of land to contain 

archaeological sites and does not necessarily reflect what is observed on the surface of 

an area at a given time. It is generally based upon an assessment of study area 

landforms and the known distribution of sites on landforms within a particular 

geographic region. Archaeological potential, whilst related to archaeological 

sensitivity, should not be confused with sensitivity. The archaeological potential of a 

specific area of land, comprising a part of a particular stud), area landforrn or the 

entire study area / survey area landform, refers to the potential for sites to remain, 
bearing in mind the landform's archaeological sensitivity assessment. An area's 

assessed archaeological potential allows for a number of factors to be considered 

12 



which relate to the preservation of sites, These may include 'natural' geornorphological 
processes such as erosion etc., as well as the effects of surface and sub-surface 
disturbance. Surface and sub-surface disturbance resulting mainly from non- 
Aboriginal occupation and settlement may contribute significantly to a reduced level 
of archaeological potential over an area. whilst not reducincy the area's generally 

assessed level of sensitivitv. 

A summary of landform based archaeological sensitivity and potential is provided in 

Table 3 in the report using a scale of High. Moderate or Loxv. 

	

4.3 	Archaeological Sensitivity Assessment 

A range of Aboriginal archaeological sites have been recorded in the Cumberland 
Plain study area, and with a knowledge of these site types and their distribution across 
the landscape it is possible to develop a model of archaeological sensitivity for the 

survey area. 

It is believed that the distribution of sites within the study area and environs IA7111 be 

subject to the same patterns and selection criteria which Mills (1996:14) and 

Braysha,,NT & White (1999:16) have identified in their predictive models for the 
Cumberland Plain study area (with reference also to previously developed models by 

Kohen (1986), Smith (I 989a&,b), McDonald (1992), Rich & McDonald (1995) and 

Mills (2001). Reference should be made to the above mentioned reports. Table 3 is a 

sumn-iary of survey area sensitivity / potential assessment. Reference should be made 
to Mills (1996) and Brayshaw & White (1999) reports for assessment of study area 

landforria sensitivity. 

	

4.4 	Aboriginal Site Prediction 

Prior to commencement of the current field survey, a desk top assessment of the 
survey area landforms indicated that the site types which were most likely to occur 

within the survey area would be strongly influenced by the availability of water and 

the prevailing study area topography. 

Based upon the above and upon site prediction models produced (and earlier models 
referred to) in Mills (1996,200 1) and Brayshaw & White (1999) it was anticipated that 
the potential distribution of Aboriginal sites within the survey area would be 
dominated by campsites (i.e. open campsite-stone artefact scatters) of varying size and 
complexity. The greatest potential was considered to occur in close proximity to 

survey area creeklines. 

Whilst Aboricrinal scarred tree sites have been found over most Cumberland Plain 
micro-landform units where suitable old-growth native timber occurs, given the 
largely cleared nature of the survey area the potential for such sites to occur was 
considered to be extremely limited. The only survey area location which contained any 
old-growth native timber at all, and these occurred very sparsely (the location was 	

0 
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0 

dorninated bv regrowth ve2etation). Nvere along the \-erges of McIN-er Avenue. HoNton 

Park (in the vicinity of Hoxton Park Aerodrorne). 

The potential for the occurrence of other less common Aboriginal site types Nvithin the 

surv-ev area is more than adequately coN,cred in the Mills 1996.2001 ) and Bra\-sha\\ & 

White ( 1999) reports. 

Table 3 

Survey Area Archaeological Sensiti-vity & Potential Assessment 

RTA Proposal No. Current Archaeological Archaeological 

& Location Vegetation & Sensitivity Potential 

Nlicro-landform 

Units 

Hoxton Park Cleared, level Floodplain: Low due to Low: Due to past 

Aerodrome floodplain terrace vulnerability to aerodrome construction 

approx. 400m west of floodina frorn /levellino L past 

Hinchinbrook Creek Hinchinbrook Ck vulnerability to 

floodin- (prior to 
drainage works) 

McIver Ave, West Rearoxvth timber: Moderate Low: Any potential has 

Hoxton slopes of a gently been almost totally 

undulating - undulating Creek Banks: More obliterated along the 
rise > 600m west of elevated banks less road ed2es / verLes due 

Hinchinbrook Creek vulnerable to flooding to past road 
considered to be hiahly construction and 

Tributary of sensitive drainaLe works 

Hinchinbrook Ck: 

Creek & creek banks of 
a poorly defined. highly 
disturbed spring-fed 

creek passes alongside 
the location's eastern 

boundary, 

8. Sydney International Cleared slopes & crests Slopes & Crests: Low: Due to histon~ of 

Equestrian Centre, of undulatin--rollinc, Moderate intensive azriculture 

Sunset Hills hills: horticulture, i.e. market 

nearest reliable natural Eardenina. 

water supply, > I km 
north (upper catchment 

of Eastern Creek) 

11. Warrazamba - Cleared upper slopes & Slopes & Crests: Low: Due to location's 

Pros ect 'Kater Supply P 	 I crests of undulating low Moderate highly disturbed state. - 
Pipeline, Wallgrove hills: i.e. history of intensive 

Rd. Horsley Park nearest water is Reedy horticulture, road & 
Creek, est. 900m west pipeline construction as 

well as poultr) farm 

construction. 

14 



5.0 	FIELD SURVEYNIETHODOLOGY& COVERAGE 

All identified locations Nvere inspected during the field survey for the presence of 
surface archaeological deposits. Each Nvas also assessed for the potential to contain 

undetected sub-surface archaeological deposits (see Table 3). 

Surface Visibility 

The term 4 surface visibility' in this report refers to the level of visible bare earth over 

a given area, and is expressed as a percentage of the total area. Impediments on the 

surface may obstruct surface visibility and therefore the observation of archaeological 

material. The main factor to affect surface visibilitv is veoetative cover. althouall 

features such as rock outcrops and other natural or man - made obstructions on the 

landscape can also affect surface visibility. 

Surface visibility can be expressed as a percentage of the surface which is visible 

(Bonhomme 1986:11). Table 4 is used in the report to provide a basis for surface 

visibility assessment. 

Surface visibility during the current surveywas generally moderate - high. The 

aerierally high level of surface visibility was due primarily to high levels of surface 

disturbance along all survey area road corridors, combined with generally sparse 

understore,y (seasonal grass cover) at the time of the field survey. Highest levels of 

surface visibilitv occurred along the exposed road edges and verges (averaging 70% - 

100%) (e.a. see Plates 4&6). Surface visibilit-~' encountered over survey area 
hillslopes and crests adjacent to existing road corridors (e.g. in the vicinity of the 

Western Sydney Regional Park & Equestrian Centre and at Hoxton Park Aerodrome) 

varied considerably but Nvas estimated to range between 5% - 30%, depending upon 

arass cover at the time (e.g. see Plates 1&7). 

Table 4 

Guide to Surface Visibility Assessment 

 Nil soil visibilitv 0- 5% 

 Occasional glimpses of sand 	soil 5 -20% 

C. Frequent patches of bare ground 20-50% 

 A prox. 50% bare surface 50 - 750//0' 

 > 75% bare surface 	 . . P5 - 100 

0 

15 



Table 5 
Summary of Survev Area Surface Visibilit-v 

RTA Proposal No. Total Area Est. Average Surface trl Comments 

Location Visibilio- 

M) 
Hoxton Park 0.0~ha <-)OO 0 Up to 200/~O \is. across 

Aerodrome cleared 2rass surface Avithin 

aerodrome orounds. Hiaher 

(to 100%) where proposed 

works meet existing road 

surfaces 

McIver Ave, West 0.4ha 750 0 Up to I 001,o along formed 

Hoxton road ed2es, averaging 

between 509,o-80% along 

adjacent road verges (in 

road corridor) 

8. Sydney International 1. 12ha <20% Very loAA where dense 

Equestrian Centre, grass cover occurs 

Sunset Hills particularly along furrowed 

(disused market ~_,arden) 

surfaces 

11. Warraaarnba - 0.69ha <30~o Higher, to 5001'0, along 

Prospect Water Supply existing highly disturbed 

Pipeline, Wallgiove road/pipeline surfaces, 

Rd, Horsley Park Grass cover impeded 

visibility elsewhere 

2 	Coverage 

CoveraL,e of the survey area was 'total'. Intensive on-foot coverage occurred over the 

surface of all identified locations of proposed orbital design modifications. The 

surface of each location within Deerubbin LALC area was inspected by three 
Ivvalkers' skilled in the identification of Aboriginal archaeological relics. In the case 

of locations within Gandanuarra LALC two walkers conducted the inspections. 40 	 Z_~ 

Where proposed modifications Nvere lineal in their nature a system of parallel transect 

coverage was employed. The distance between transects varied considerably (2m-5m), 

depending upon factors such as surface visibility. obstructions across the surface, 

topography, and archaeological sensitivity and potential assessment. This level of 

assessment was complemented by the on-foot inspection of all locations between 
transects where surface visibility was higher and thus conducive to surface inspection 

for the presence of relics. At other locations where the area identified for modification 

was more limited, on-foot coverage was again total, but not necessarily lineal. 

Due to the considerable variability of surface visibility across the survey area surface 

and at specific survey area locations it was not possible to accurately calculate 

effective coverage. Any determination of the effectiveness of survey area coverage can 

be made bv reference to and with the assistance of the surface visibility figures in 
Table 5. 

0 

0 
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6.0 	DEFINITION OF SITES AND ESTABLISHING SITE BOUNDARIES 	 0 
Flood (1989:286) defined an Aboriginal site as "...aplace it-he7-epast hUlPan activitY 

is identifiable". Based on the discussion of site prediction in Section 4. it can be seen 

that sitetvpes vary considerably in forin and function. generally in response to a 
variety of cultural complexities and environmental influences. These factors affected 
the development of sites and the activities of the people in pre - historic times. A site 
can be evidence of a complex of cultural activities. e.g.  a large open scatter site (of 

stone artefacts, cooking fire hearths etc.), or a mound site. Alternatively, a site might 
be representative of a single. isolated occupation incident. for example a scarred tree. 
a small camp site - artefact scatter, or an isolated burial site. 

For the purpose of surface archaeological surveys, for obvious reasons, site boundaries 
are most frequently determined by the presence of Aboriginal cultural material. 

-.N'P'vN,'S report writing guidelines indicate that a site mav be determined bv the 
In 

presence of two artefacts located within 50 metres of each other. HoWever. in contrast 
I 	 ite as to the above definition by Flood, Witter (pers.coms. 1996) describes a cultural s - i 

 al ff ... 	 zed as such bj) all obsei-i,er (including soincone listening to oi a place identif 
accoUl7ts) ... a site should be a unit Of n7anaaement". A general interpretation of the 

above is that whilst an archaeological 'site' may be a place where physical evidence of 

past Aboriginal occupation has occurred. e.cy. open campsites or stone arrangements. 

other site types may be determined by the presence of a single  artefact (i.e. a scarred 

tree site) or even by the presence of a recognised significant area, based perhaps upon 
anecdotal Information, often occurring with no visible artefacts (e.g. places of 
ceremonial or religious significance such as natural geological formations). 

Z-- 

The extent of a site. particularly in the case of open campsites and similar artefact 
scatters. is often difficult to assess due to the effects of the geomorphic processes 
which may have impacted upon a particular area and therefore upon its archaeological 
deposits. However, surface deposits of archaeological material are considered to be 

P-ood  indicators of the archaeological sensitivity of a specific location, and in western 

realons of the state surface deposits tend to be reliable guides  to a particular area's 

archaeological potential. 	 0 
It should be acknowledged that environmental impact assessment related surface 
studies do have their limitations, and where the archaeolozist believes that there is a 
potential for sub - surface archaeological deposits to exist, the issue should be raised 
and steps taken to accommodate that potential within a management 

i 
 framework. That 

framework might include a recommendation for further more extensive archaeological 
investigations or else simply take into account the likelihood of sub - surface deposits 
during the development of management recommendations. Inevitably, NPWS will 
determine what further management will be required under the Act.. perhaps bearing in 

mind the consultant's findings and recommendations and also following consultation 

with the relevant local Aboriginal organisation. 

0 
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0 	7.0 SURVEY RESULTS 

The field survey was carried out on 20th -21 st AuLust  2001 by Robvnne Mills and Jim 
Kelton of Robyrine Mills Archaeological & Heritage Sen- ices. Ne\\Iown. Mr  Steven 
Randall. Deerubbin LALC. assisted. No Aboriainal sites were found at an\ ,  of the 
identified survev area locations and. based upon observations made durinL,  the field 
survey, the potential for relics to occur as either undetected surface or sub-surface 
deposits is assessed to be very low to non-existent. 

Given the assessed Lenerallv low-moderate level of archaeological sensitivitv 
attributed to the majority of the survey area and the assessed low level of 
archaeological potential (resulting primarily from generally high  levels of surface and 
sub-surface disturbance across virtually the entire survey area). the above result is not 
surprising. 

0 
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8.0 CONCLUSIONS 

Based upon the results of the field survey. the results of the NPNVS site database 
search and followinE consultation with the relevant Aboriginal representative bodies it 
is concluded that there can be no Aboriainal archaeological impediments to the 

proposed modifications to the orbital design. 

0 

0 
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0 	9.0 RECOMMENDATIONS 
9.1 	There should be no requirement for further archaeological assessment at the 

1 	1 ied locations associated with the proposed NVestern S-, dnev Orbital 

modifications and from an Abori-inal archaeological perspective there should be no 

impediments to the proposed modifications to the Westem Sydney Orbital proposal. 

This recommendation is based upon the results of the field survey during which no 

Aborizinal sites ,vere found and due to the fact that the survey area was found to be 

cenerally low in archaeological sensitivity and / or potential. 

9.2 	Any additional development related impact outside the bounds of the 

i  'dent*f 	 L_ 	 z:1 1 ied four locations (2.26ha survey area covered durincy the current investigation). 

e.g. works / office sites, machinen, storage compounds. gravel dump sites and other 

roadwork related infrastructure, including the construction of new roads or the up-

gradinLy of existina roads, ,vater pipelines. electricity cables. etc, not assessed dur, C~ 	 Z~ 	 ing 

the current or previous investigations should be subject to additional archaeological 

heritage impact assessment. 

9.3 	In the unlikelv event that unrecorded AborlEnnal relics or material suspected of 

being Aboriginal relics are discovered during development related earthworks it i t~ 	_I 	I 	I 	 I is 

rccommended that work should cease and that'-NP\NIS should be contActed 

immediately for further directions. 
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10.0 LEGAL OBLIGATIONS 

The RTA is reminded of their obligations under the INSW NPNV Act 1974. where it is 
stated that all Aboriginal relics (sites and objects). other than those made for sale. are 
protected. Aboriginal archaeological sites are a non renewable resource. valued for the 

'de on the lifestyles of Aboriginal people in the past. and are information the-,-  can provi 

also valued b,,-  some Abori2inal communities who have maintained cultural links "vith 

s 	'f 	ites in their 'country'. peel ic s 

It is illezal to disturb. damaae or destrov or alloxv disturbance to, destruction or 

removal of a site / relic without the prior consent of the Director of NSW N 
P 

 W 
7S.  

Any such disturbance requires a permit from the Director. The Act requires that relics 
recovered under such a permit come under the custody of the Australian Museum in 

Sydney. 

0 

0 

0 
21 



REFERENCES 

Bell, D., & Wakelin-King, Z. (1985). Living.Alonutnents: .4boriginal Carved Trees 

QfNSTV. Australian -Natural History 4 (7):302-305. 

Bonhom me, T. (1986).4i?.4i-chacolo,(,,ical.~u7-i,e.i- of Proj?osedPipeline Route 

BetweC77 Young and Lithgow Unpublished Report to the Pipeline Authority. Canberra I 

Brayshaw, H. & White, E. (1999). TJ`estern Sydney Orbital EIS Prestons To Cecil 

Park .4 boriginal Archaeology. Unpublished report to PPK Environment 

Infrastructure Pty Ltd and the RTA. 

Flood, J. (1989). .47-chaeology of The Dreainthne. Collins. Sydney. 

Koettig, J. (1984). Prehistoric settlement in the western Cumberland Plain. Z~ 
resources, C11117-017177ent and technology. Unpublished PhD thesis, Macquarie 

Universitv. 

McCarthy, F.D. (1 976).,4 ustralian 4 boriginal Stone Implelnents. The Australian 

Museum Trust. Svdney. 

.\IcDonald, J. (I 992a). Archaeological investigatlOn Of Project 12603 Colipasture 

Road, Hoxton Park, ASTV Unpublished report to Dept. of Housing. 

McDonald, J. (I 992b). Archaeolooical survey of the ]VOPosed 330,'transinission line 

between Bringelly and ROSS7170re, ASTJ~ Unpublished report to Prospect Electricity . 

McDonald, R.C., Isbell, R.F., Speight, J.G., Walker, J and Hopkins, M.S. (1998). 

.4 usiralian Soil and Land Survey Field Handbook. (second edition). CSIRO. Canberra. 

Mills, R. (I 996)..47-chaeological Survey of the Proposed ff'eslern Sydney Orbital 

fi-0777 TVest Baulkhain Hills to Cecil Park. Unpublished report to Sinclair Knight Merz 

Pty Ltd and the RTA. 

Mills, R. (1998). An Aboriginal Heritage Study OfA Proposed Residential 

DevelQp7nentAt Old ff~'indsor Road and Aleurants Lane, Parklea. Unpublished report 

to NP\N'S. 

Mills, R. (2001)..4 Heritage Study For The Proposed Realignment of The ff'estern 

Svdney Orbital Route at Cecil Hills. Unpublished report to the RTA. 

NSW National Parks & Wildlife Sen,ice. (1 997). Standards Manual For 

Archaeolo,o,ical Practice in Aboriginal Cultural Heritage Managetnent. Draft No. 2. 

NSIKNational Parks & 'vVildlife Service. Sydney. 

Pearson, M. (198 1). Seen Through Different Eyes: Changing Land Use and 

Settlement Patterns in The L~qper Macquarie River Region of NSTV From Prehistoric 

Times to 1860. Unpublished Ph.D. Thesis. Dept. Prehistory and Anthropology, ANU. 

Canberra. 

22 



REFERENCES (cont'd) 	 0 

Read, P. (1988).,4 Hundred Ycars TJ'ar. A.NU Press. Canberra. 

Rich, E. & McDonald, J. (I 995)..47-Chaeological salvage of site ffH3 [45-5-9651.-

Prolect 1 ~603, Cowpasture Road, Tf"est Hoxton, NSTV Unpublished report to Lean 

Lackeriby and Hayward on behalf of Landcom. Parramatta. 

Smith, L. (I 989a). Site survey and site analisis on the northern Cianberland Plain 

Stage 1. Unpublished report to NPIAS. 

Smith, L. (I 989b). Liverpool Release Areas: archaeological surveY andl3lanning 

sludy,. Unpublished report to Liverpool City Council. 

Tindale, N. (1974). Tribal Boundaries in,4boriginal,4 ustralia. Aust. Institute of 

Aboriainal Studies. Four Map series 1:2.500.000. 

White, 1. (1 976). Dinzensions of TViradjuri. Unpublished Thesis, Dept. Prehistory and 

Anthropology, ANU. Canberra. 

Witter, D. (1980). 'Draft Research Design and Interim Report on the Development of 

a Predictive Approach to the Distribution of Archaeological Sites in Australia'. 

NPNNI'S. 

Witter, D. (1992). Regions and Resources. Unpublished PhD thesis. Dept. Prehiston, 

and Anthropology, ANU. Canberra. 

N~ 7itter, D. (1995). Guidelines.- Aliniinuin Requireinents and Standards 

- 

for 

.4 rchae o logical SurvcY AIelhodologi~ and Significance .4ssessinent To Be Used F07-

Cultural Resource 1177paCt Stateinents. Unpublished NPWS Document. 

Personal Communications: 

Fletcher, G. Gandangara Local Aboriginal Land Council. 18th August 2001. 

Mills, R. Robynne Mills Archaeological & Heritage Services. NeNN-town. 20th August 

2001. 

Mills, R. Robynne Mills Archaeological & Heritage Senices, Newtown, 12th 

September 2001. 

Randall, S. Deerubbin Local Aboriginal Land Council. 20th August 2001. 

Witter, D. NSW National Parks and IA71ldlife Service archaeologist 16th May 1996 

0 

23 



GLOSSARYOF TERMS 

4p7-017 	 The area at the front of a rock shelter occupation or art site. 

often found to be archaeoloalcally sensitive 

Any object made by human aaency. 

Issen7blage 	A ranLe of artefacts found in close association with each 
other. 

Backed blade 	stone artefact. blade shaped. xvith one mar-i in 

deliberately trimmed to provide an edcye where pressure C~ 
could be applied to the opposite. cuttino edae. t~ - 

Basalt 	 A fine grained often porphyritic, darkly coloured. igneous 
rock. 

Blade 	 Parallel sided flake, approximately twice as long as wide. 

Bora 1,,7-ound 	A ceremonial ground 2enerallv consistina of one or two 
earth - banked circles, and often connected by a 

pathway'. 

Chert 	 A fine grained cn,stalline aggregate of silica. 

COMPOCtiO77 	 A term used to identify the possible 
accumulation of once stratified archaeological deposits. 

the evidence of isolated occupation events (often isolated 

in time and place), into one large deposit at a single level, 

,with no stratigraphy present (due to the effects of erosion etc.) 

Conchoidal 	Shell-like, bulbed and cun,ed rippled zone resulting from 

firacture 	 fracture of certain rock types. 

Core 	 A slab of stone from ,vhich flakes of stone have been 
removed. 

Core tool 	 A core with evidence of trimming and / or use - Nvear 
indicating its use as an implement. Z:~ 

Debitage 	 Discarded flaked stone material, often showing no 

evidence of flaking, but associated with the flaking 

operation. 

Drip-line 	 An impact zone across the front of a rock shelter site entrance 

where water run-off from the surface above accumulates on the 

site 'apron' before draining away. 
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Glossan, of Terms (Cont'd) 

Flake 	 A piece of stone detached from another stone; usually 
removed from the core using another stone. 

Geoi?701-1)17010,0~' 	Studv of the form of the earth's surface. 

Han7777erstone 	Stone implement used to produce other stone tools and 

orind plant materials. C~ 

Hearth 	 Site of a campfire. Usually indicated by presence of 

charcoal, burnt earth. discolouration. organic material, or 

stone. 

Holocene 	 Comparatively recent geological time, over past 10,000 

years. 

Jasper 	 An impure opaque silica, commonly red in colour due to 

the presence of iron oxides in silica. 

-Vidden 	 An AboricTinal refuse site I 

-Willsione 	 Stone artefact used for grinding seeds, fruits, foodstuffs 

and sometimes bone and ochre. 

Open campsile 	A surface scatter of artefacts. usually stone. 

R4 D 	 An area assessed to have the potential to contain unrecorded 

relatively undisturbed sub-surface archaeological deposits. 

Pleistocene 	 Glacial epoch preceding Holocene. to approximately 

2 million years. 1 	
40 

Ouartf 	 A rock material consisting of crystalline silica SIO, usually 

white in colour. 

011al-
t7ite 	 Metamorphosed sandstone. 

Relouch 	 Trimming of an artefact, usually stone. after it was 

detached from its core. 

Sandstone 	 Compacted and cemented sedimentary rocks consisting 

essentially of rounded grains of sand. 

Silcrete 	 A poorly defined metamorphic (?) rock of generally fine 

grained silicous nature occurring as a silica replacement. 

Scraper 	 Stone tool manufactured from a flake and often ,~vith one 

or more working edges. 	 is 
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0 	 Glossary of Terms (Cont'd) 

Superimposed layering of deposits. with older material 
overlain by later deposits. 

Strikil7l' 	 Area on a core where a flake is detached. The detached 
flake carries a section of the core's striking platform on 
the butt end. 

Use wear 	 Worn or smooth area produced on the working edge  of 
an implement resulting from the use of the implement. 

0 
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Plate 1: 	Photo showing the typically highly disturbed 
landscape at the site of the proposed orbital design modification 
at Hoxton Park Aerodrome looking east from the existing airport 
access road towards Cowpasture Road across the aerod,rome's 
cleared surface. 

Plate 2: 	A view of the typically highly disturbed eastern end of 
McIver Ave in the vicinity of Hoxton Park Aerodrome looking west 
along McIver Ave. 
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Plate 5: 	Photo of the highly disturbed western end of the 
McIver Ave section of the survey area looking west along the 
formed soction of the road. 

I 

Plate 6: 	View of the western approach to the proposed new 
access from the orbital to the Sydney International Equestrian 
Centre, Horsley Park (at the location of the existing entrance to 
the Western Sydney Regional Park) looking east from Waligrove 

Rd. 



Plate 7: 	Photo of the proposed new route to the Sydney 
International Equestrian Centre over abandoned market gardens 
looking north along the eastern edge of the previously surveyed 
orbital route. 

Plate 8: 	Photo of the existing Austral Brick entrance - 
proposed new entrance of the orbital for private property located 
on the opposite, northern side of the Warragamba - Prospect 
Water Supply Pipeline on the eastern side of Wallgrove Rd, 
Horsley Park, looking east from Wallgrove Rd. 
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APPENDIX 1 

COPY OF STATEMENT OF INVOLVEMENT 

IN THE FIELD SURVEY By DEERUBBiN LALC 

(WHERE PROVIDED) 	 0 

0 
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APPENDix 2 

COPY OF NPWS SITE DATA-BASE SEARCH PRINT-OUT 

FOR THE SURVEY AREA 
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1 09 '01 TUE 10:53 FAX 61 2 95856325 	 AHD OPERATIONS 
	

Z 0 0 4 

Aboriginal Heritage Information Management System 

National Park and Wildlife Services, NSW 

List of Sites Partial 

. 7
c 	 AHIMS, # 4802 

Grid Reference Type AMG Zone 66 Fasting From 301000 Fasting to 3C2000 Northing From 6244500 Northing 
to= 6245500 

Site id ANIG I GDA Zone Fasting Northing Access Restrictions Further Site Report ID 
-io-n- -C —on I n f o r-m-a-f 	t a c t 

Gender 	General 	Location 

45-:-:-2474 AMG 56 301260 6245160 None 

4 5 - 5-0-1 --- 9 AMIG 56 3C, 840 624470C) None 1727 

45-=--C'17~ AM.G 56 301840 6244540 None 1727 

45-5-'~=; I AMG 56 302000 6244700 None 1727 

4;-; - z--Ij 7 7 -' 1. AmG 56 30-1430 6245400 None 1,727 
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0 	1. INTRODUCTION 

Project Description 	This report presents an update of the results of an environmental noise and 
vibration impact assessment undertaken for the proposed Westem Sydney 
Orbital (WSO) between the M5 Motorway at Prestons and the M2 Motorway 
at West Baulkham Hills, Sydney. The proposal is to construct and operate a 
four lane divided carriageway road that provides a direct link from the M5 
Motorway at the Camden Valley Way interchange to the M2 Motorway at 
West Baulkham Hills. 

EIS Description 	The WSO Environmental Impact Statement dated October 2000, presented 
a separate noise study for each of the two sections forming the proposal: 

South Section: M5 Motorway at the Camden Valley Way interchange at 
Prestons to Elizabeth Drive at Cecil Park — undertaken by PPK 
Environment & Infrastructure Pty Ltd with sub-consultants Renzo Tonin & 
Associates Pty Ltd (Working Paper ref~ T440-08FO3 (rev2) Noise 
Working Paper — No Toll, No Airport, dated 31 December 1999) 

North Section: Elizabeth Drive, Cecil Park to M2 Motorway at West 
Baulkham Hills — undertaken by Sinclair Knight Merz Pty Ltd with sub-
consultants Wilkinson Murray Pty Ltd (Working Paper ref: 95147-4, 
Version B, dated July 2000) 

New Consistent 	This report brings together the environmental noise and vibration impact 
Approach 	 assessments conducted separately for each section, and provides a 

consistent approach to the whole WSO route. 

This report is prepared mostly from data and information obtained from the 
previous assessments after validation and verification of noise monitoring 
and modelling results so to ensure that a uniform methodology for the whole 
WSO route is maintained. 

This report does not repeat bulk data and detail information, which 
essentially remain unchanged from the earlier studies, unless that 
information is required to present a complete picture of the impacts that can 
be expected from the proposed roadway. 

The VVSO is proposed to be a tolled motorway. As a tolled motorway, traffic 
volumes are expected to be lower than if non-tolled, and subsequently noise 
emissions are also expected to be lower. Noise from the proposed road is 
calculated for the year of opening 2006 and the ultimate development of the 
road in the year 2016, using the high traffic volumes forecasted for a non-
tolled motorway scenario. Note that as the predicted noise levels are based 
on the higher non-tolled traffic volumes, the overall assessment of noise 
from the VVSO is conservative. 

Predicted noise levels are assessed in terms of the relevant noise goals set 
by the Environment Protection Authority (EPA) in their "Environmental Noise 
Criteria for Road Traffic Noise" released in May 1999. Similarly, construction 
noise and vibration impacts are assessed in terms of the guidelines set out 
in the EPA's "Environmental Noise Control Manual", 1994. 

0 

REPORT T440-12FO5 (REV9) WSO ASSESSMENT UPDA TE.0OC 

@ Renzo Tonin & Associates Pty Ltd 	 .4- 	 Environmental Acoustics Group 



Impacts are assessed at noise sensitive land use developments such as 
residential areas, proposed and existing educational institutions, hosptal 
wards, places of worship, recreational areas, parks and reserves. Impacts 
are assessed on both existing developments and proposed developments 
based on the most recent zoning information available. 

Traffic noise from the road is assessed by grouping residential areas along 
the route into Noise Catchment Areas. In each Noise Catchment Area 
(NCA), the number of houses where the EPA criteria are exceeded is 
counted. This identifies areas of significant noise impact. Appropriate noise 
mitigation is discussed for each NCA. 

Nominal noise and vibration mitigation measures are presented for the 
construction and operational phases of the project taking into consideration 
the existing environment and the feasibility of available measures to provide 
the required attenuation for affected premises to achieve the EPA's noise 
and vibration goals. 

Each chapter of this report defines and explains the noise terms that are 
relevant to its content. In addition, a general glossary of environmental noise 
terms is provided at the end of this report. 

Road Alignment 	Since the EIS was produced, the proposed WSO alignment has been 
Modifications & 	modified in certain areas and the project now includes some additional roads 
Additions 	 which require noise and vibration assessment. To assess noise impacts at 

additional roads to the project, ambient noise monitoring and concurrent 
traffic volume counts have been conducted along these roads. Noise and 
vibration impacts in these areas are presented herein but are assessed as 
part of a separate report. 

A 
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2. EXISTING ACOUSTIC ENVIRONMENT 

2.1. NOISE SURVEY METHODOLOGY 

Description of 	Measurement of the existing noise environment is required because the 

Monitoring 	 perception of a new noise source, such as noise associated with the 

Methodology 	construction of the proposed road or traffic noise from the proposed road 
once it is operational, will depend on how audible it is compared with existing 
noise. The purpose of ambient monitoring is therefore to: 

Measure existing background noise levels at locations potentially 
affected by construction noise for residences close to the proposed 
roadway. 

Measure existing traffic noise exposure and use this as a base measure 
to compare predicted traffic noise levels and determine the potential 
change in traffic noise along the proposed route. 

Ambient noise levels were measured at several locations along the proposed 
route generally using long-term unattended monitoring methods backed up 
with some short-term attended monitoring. The locations were selected to 
provide a cross-section of the various acoustic environments to be found 
along the proposed route. The location of monitoring relative to a proposal 
does not necessarily nPPd to be determined by proximity, but simply be 
representative of the surrounding ambient road traffic noise envircriment. 
This is especially the case where existing road traffic noise is insignificant 
close to a proposal, as is the case for many areas along this route, 
especially where they are undeveloped. 

Long-term Noise 	Long-term noise monitoring was conducted at a total of 40 locations over 
Monitoring at 40 	several days during separate periods between 1995 and 1998. The 
Locations 	 monitoring periods are defined below~ 

0 	9 to 17 August 1995 - Locations 1, 2 and 6 
0 	20 September to 28 November 1995 — Locations 11 to 40 

is 	 0 13 to 20 November 1995 - Locations 3, 4 and 5 
* 	4 to 8 September 1998 - Location 7 
0 	3 to 11 December 1998 - Locations 8, 9 and 10. 

See Figures 2.1 to 2.3, which show the noise monitoring locations. 

The monitoring sites selected are therefore considered representative of the 
surrounding noise sensitive receivers likely to be impacted by the proposal 
and are generally in reasonable proximity to the WSO route. The 
surrounding existing and future road noise environment can alternatively be 
characterised by using noise modelling. Future traffic noise levels from 
existing roads adjoining and surrounding the WSO are presented at multiple 
points along the route in Section 5 of this report both in tabular format for 
critical receiver locations within defined Noise Catchment Areas and contour 
map format for the general study area. 

Additional Noise 	From the above and given that traffic noise is compared and assessed 
Monitoring not 	herein to the 'base criteria' for the 'new freeway or arterial road corridor' 
Required 
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category in the EPA's "Environmental Criteria for Road Traffic Noise", no 
further noise monitoring is considered necessary at this stage of the project. 
Furthermore, the RTA, through their selected contractor, is expected to 
conduct additional ambient and background noise monitoring at potentially 
sensitive locations along the route prior to commencement of construction. 

Consistent 	 The methodology used for each of the southern and the northern sections of 

Monitoring 	 the road is described in Section 2.1 and 2.2 of the Renzo Tonin & Associates 
Methodology 	report and in Section 3.1 and 3.2 of the Wilkinson Murray report, 

respectively. The noise monitoring undertaken for both the southern and the 
northern sections of the project are considered generally consistent in 
methodology and in equipment used. For example, all long-term noise 

Environmental Noise monitoring was undertaken using environmental noise loggers which comply 

Loggers 	 with Australian Standard 1259.2-1990 "Acoustics - Sound Level Meters" and 
are designated as Type 2 instruments suitable for field use. All loggers were 
calibrated prior and subsequent to each measurement and no significant drift 
in calibration was observed on any noise logger. 

Where differences in the methodologies exist, these are accounted for in the 
presentation of monitored noise results within each report. For example, the 
effect of monitoring noise in a free-field environment as opposed to 1 metre 
from a facade and monitoring noise either closer or further away from a road 
than where the nearest facade is located, is accounted for with the 
application of the necessary noise corrections. 

Noise data acquired during days that may have experienced adverse 
weather conditions were compared to that acquired on finer days, and where 
the data was found to be affected by adverse weather conditions it was 
discarded from further analysis. 

Noise Monitoring 	Noise loggers determine LA1, LA1o, LA90, and LAeq  levels of the existing noise 
Descriptors 	 environment. The LA1, LA10 and LA90  levels are the levels exceeded for 1%, 

10% and 90% of the sample time respectively. The LA1  is indicative of 
maximum noise levels due to individual noise events such as the occasional 
passby of a heavy vehicle. 	The LA90  level is normally taken as the 
background noise level. The LA,, level is the equivalent continuous sound 
level and contains the same sound energy over the sampling period as the 
actual noise environment with its fluctuating sound levels. While the LA10 has 40 
in the past been used as a descriptor for traffic noise, the LAq  is now the 
standard descriptor for traffic noise, as it takes into account both the level of 
noise and the number of noise events. The LAeq  is shown in technical 
literature to best correlate with human annoyance scales. 

Noise monitoring data acquired by Wilkinson Murray along the northern-
section, were re-processed using Renzo Tonin & Associates computer 
programs, which strictly follow the EPA's noise analysis requirements, for 
verification purposes. Where noise monitoring results were found to differ 
significantly from those reported by Wilkinson Murray, these were replaced 
with the new results to provide a consistent approach over the entire route. 

Table 2.1.1 below describes the long-term noise monitoring locations and 
surrounding areas. 
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TABLE 2.1.1 LONG-TERM NOISE MONITORING LOCATIONS ALONG THE WSO 

Location Address Monitoring Period 

1 Wattle and Beech Roads, Casula 9/8/1995 to 17/8/1995 

2 Bernera Road and Yarrawa Street, Prestons 9/8/1995 to 17/8/1995 

3 Hoxton Park Road, Hoxton Park 13/11/1995 to 20/11/1995 

4 Cowpasture Road, Hinchinbrook 13/11/1995 to 20/11/1995 

5 Elizabeth Drive, 	Cecil Hills 13/11/1995 to 20/11/1995 

6 87-95 Wallgrove Road, Cecil Hills 9/8/1995 to 17/8/1995 

7 85 Balmoral Circuit, Cecil Hills 4/9/98 to 8/9/98 

8 25 Topnot Avenue, Hoxton Park 3/12/1998 to 11 / 12/1998 

9 11 Linne Place, Hinchinbrook 3/12/1998 to 8/12/1998 

10 20 Lascelles Street, Cecil Hills 3/12/1998 to 11/12/1998 

11 44 Sporing Avenue, Kings Langley 27/9/1995 to 3/10/1995 

12 64 Shanke Crescent, Kings Langley 27/9/1995 to 3/10/1995 

13 28 Sampson Cresccnt, Kings Park 27/9/1995 to 3/10/1995 

14 4 Foster Place, Quakers Hill 27/9/1995 to 3/10/1995 

15 112 Symonds Road, Dean Park 27/9/1995 to 3/10/1995 

16 Horsley Park Public School — inside classroom on 
VVestern 

si 
 cle of site with windows facing VVallgrove Rd 

4/10/1995 to 9/10/1995 

I Eastern Creek Public School — inside classroom on 
Eastern boundary. adjoining Rooty Hill Road South 

4/10/1995 to 9/10/1995 

1 	18 
i 

Seven Hills North Public School — outside classroom 
on Eastern side of grounds facing Old Windsor Road 

20/11/1995 to 28/11/1995 

19 9 Gilpin Place, Blacktown 4/10/1995 to 9/10/1995 

20 	12 Lambert Avenue, Blacktown 4/10/1995 to 8/10/1995 

21 	I ot 228 Fernview Place, Kellyville 411 0/1995 to 8/ 10/ 1995 

22 19 Natalie Place, Oakhurst 4/10/1995 to 8/10/1995 

23 	14 Durward Street, Dean Park 10/10/1995 to 15/10/1995 

24 21 Wellesley Crescent, Kings Park 10/10/1995 to 15/10/1995 

25 23 Chaplin Crescent, Quakers Hill 0/10/1995 to 15/10/1995 

26 10 Mercury Place, Kings Langley 16/10/1995 to 19/10/1995 

27 1/57 Valerie Avenue, Winston Hills 19/10/1995 to 23/10/1995 

146 Donohue Street, Kings Park 16/10/1995 to 19/10/1995 
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TABLE 2.1.1 LONG-TERM NOISE MONITORING LOCATIONS ALONG THE WSO 

Location Address Monitoring Period 

29 17 Vicky Place, Oakhurst 19/10/1995 to 23/10/1995 

30 23 Shaughnessy Street, Oakhurst 19/10/1995 to 23/10/1995 

31 1/132 Station Street, Rooty Hill 16/10/1995 to 19/10/1995 

32 68 Station Street, Rooty Hill 16/10/1995 to 19/10/1995 

33 5 Church Street, Rooty Hill 16/10/1995 to 19/10/1995 

34 41 Pikes Lane, Eastern Creek 16/10/1995 to 19/10/1995 

35 700-714 Wallgrove Road, Horsley Park 16/1011995 to 19/10/1995 

36 285-309 Wallgrove Road, Horsley Park 16/10/1995 to 19/10/1995 

37 Lot 99 The Horsley Drive, Horsley Park 23/10/1995 to 27/10/1995 

38 8 Southdown Road, Abbotsbury 16/10/1995 to 19/10/1995 

39 24 Station Street, Rooty Hill 20/11/1995 to 28111/1995 

40 529-543 Wallgrove Road, Horsley Park 16/10/1995 to 19/10/1995 

2.2. EXISTING AMBIENT & BACKGROUND NOISE LEVELS 

Areas of most 	The areas along the proposed route that would potentially be most affected 

impact 	 by WSO traffic noise, are those currently removed from busy roads, have 
quiet existing ambient noise levels and are located adjacent to the proposed 
route. 

As the existing noise environment varies from one point to another along the 
length of the proposal, the proposed road has been dissected into sections 
and the existing noise environment has been broadly established for each 
section. 

Areas with high noise levels were affected mostly by traffic noise and to a 
lesser extent non-traffic noise (other general noise from surrounding 
sources). Conversely, in areas with low noise levels, the component of non-
traffic noise is significant, however traffic noise is still the main noise 
contributor for those areas. 

Tables 2.3, 2.4 and 2.5 of the Renzo Tonin & Associates working paper 
present the actual monitoring results for each monitoring location for the 
southern section of the route, while Table 3.3 of the Wilkinson Murray 
working paper presents the actual monitoring results for each monitoring 
location for the northern section of the route. It is noted that Table 26.2 of 
the EIS incorrectly repeats the LA,,. 1 5hr results in place of the LAq.9hr  results 
and the LA9c  results, therefore only Table 3.3 of the working paper should be 
referred to for the noise monitoring results as processed by Wilkinson 
Murray for the northern section. 
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Existing traffic and 	Table 2.2.1 below, presents the results of long-term noise monitoring* 
background noise 	undertaken by both Renzo Tonin & Associates and Wilkinson Murray. For 
long-term noise 	the purpose of consistency, the noise data from all Wilkinson Murray 
monitoring locations locations, except for those indicated, were re-processed by Renzo Tonin & 

Associates using computer programs, which follow the EPA's present data 
analysis requirements. 

Short-term noise monitoring results are not presented herein as these are 
presented in the Renzo Tonin & Associates Working Paper No 5 (Ref: T440-
08FO3(rev2)). 

TABLE 2.2.1 - LONG-TERM NOISE MONITORING RESULTS 

Location Description LA9q,15hr 

dB(A) 

LAsq,9hr 

dB(A) 

LA90, dB(A) 

Day Eve Night 

i Wattle and Beech Roads, Casula 60 58 45 51 46 

2 Bernera Rd & Yarrawa St, Prestons 67 63 48 50 42 

3 Hoxton Park Road, Hoxton Park 74 69 60 52 37 

4 Cowpasture Road, Hinchinbrook 75 70 58 50 3.4 

5 	 Elizabeth Drive, Cecil Hills 71 67 53 46 37 

6 	87-95 Wallgrove Road, Cecil Hills 70 66 49 44 36 

7 85 Balmoral Circuit, Cecil Hills 56 50 42 38 33 

8 25 Topnot Avenue, Hoxton Park 56 50 45 43 37 

9 	11 Linne Place, Hinchinbrook 57 47 41 40 33 

10 	20 Lascelles Street, Cecil Hills 57 47 36 36 30 

11 	 44 Sporing Avenue 49 	 45 38 40 33 

12 	 64 Shanke Crescent 	 52 	44 	1 	36 35 31 

13 	 28 Sampson Crescent 	 49 41 39 36 30 

14 	 4 Foster Place 	 51 	45 	38 44 39 

15 	 112 Symonds Road 	 52 	50 	39 45::E 40 

16 	 Horsley Park Public School 	LA,c~ r, = 5 14 	n/a 	45 n/a n/a 

4 17 	 Eastern Creek Public School 	I 	LA.- 'Ir = 55 	n/a 	43 n/a n1a 

4 18 	Seven Hills North Public Schooi 	LAeq im, ~ 43 n/a 	50 n/a nJa 

19 	 9 Gilpin Place 	 55 48 	39 38 36 

20 	 12 Lambert Avenue 	 51 46 38 33 

21 	 Lot 228 Ferriview Place 	 55 	45 40 40 35 

22 	 19 Natalie Place 	 50 45 37 38 31 

23 	 14 Durward Street 	 55 47 37 39 33 

24 	 21 Wellesley Crescent 	 48 	 45 37 41 32 

1 	25 	 23 Chaplin Crescent 	 67 	60 35 39 32 
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TABLE 2.2.1 - LONG-TERM NOISE MONITORING RESULTS 

Location Description LA9q,15hr 

dB(A) 

LA9q,9hr 

dB(A) 

LAW, dB(A) 

Day Eve Night 

26 10 Mercury Place 53 50 45 44 34 

27 1/57 Valerie Avenue 52 43 42 38 33 

28 146 Donohue Street 51 45 37 35 30 

29 17 Vicky Place 52 47 47 38 36 

30 23 Shaughnessy Street 50 46 42 43 35 

31 1/132 Station Street 59 57 	48 44 40 

32 68 Station Street 61 55 44 	4 38 

33 5 Church Street 49 49 40 	42 38 

34 41 Pikes Lane 54 55 45 48 44 

35 700-714 Wallgrove Rd 64 62 54 34 

36 285-309 Wallgrove Rd 59 57 51 49 38 

37 Lot 99 The Horsley Drive 58 56 47 46 35 

38 8 Southdown Road 50 46 39 36 30 

39 24 Station Street 	 58 52 44 - - 

40 529 5431  Wallgrove Rd 	 63 60 50 447 36 

Notes: 
Locations 1 -10 monitored by Renzo Tonin & Associates 
Locations 11-40 monitored by Wilkinson Murray 

3 All results presented above were processed by Renzo Tonin & Associates except at the locations marked with 
which are as presented in the Wilkinson Murray working paper 
4. Indoor noise levels with windows open 

Existing traffic and 	Table 2.2.2 below, presents a guide to the representative traffic noise levels 
background noise 	and background noise levels established for each section along the 
in sections and 	proposed route. It is noted that areas located near busy arterial and local 
NCAs along route 	roads were found to have significantly greater noise levels than those 

presented here. Conversely, areas further away from busy arterial and local 
roads, were found to have significantly lower noise levels than those 
presented here 

It is further noted that the noise levels presented in Table 2.2.2 have not 
necessarily been acquired from the nearest or most affected premises along 
the proposed route, but rather from a representative location for each section 
along the proposed route. Noise levels are expected to vary widely within 
each section, as noted above, therefore the levels presented in the table 
should only be used for guidance purposes. 	Noise monitoring is 
recommended later in this report within each noise catchment area. 

With the available data, to determine existing noise levels along the 
proposed road corridor, the following steps were takem 

Primarily, the data obtained from long-term noise monitoring from nearby 
locations was used to establish, in a broad sense, each sections ambient 
noise levels along the route. 
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0 Where data available from long-term noise monitoring was found to be is 
insufficient or unrepresentative for the majority of the area, reference was 
made to additional noise data. Additional noise data was obtained by 
correlating short-term and long-term noise monitoring results where a 
distinct, repeatable noise pattern was evident in each period of interest. 

Where ambient noise levels were found to be controlled by one particular 
road, noise levels were also corrected for distance, where necessary, in 
order to better represent the ambient noise environment for each section. 

As traffic noise is assessed at 1 metre from building facades, a 2.5dB(A) 
facade correction was applied to all measurement results that were 
acquired in the free field. This correction accounts for the effect of sound 
reflections from facades and is recommended in the EPA's 
'Environmental Criteria for Road Traffic Noise' and Australian Standard 
1055.1-1997 'Acoustics — Description and measurement of 
environmental noise — Part 1: General Procedures'. 

The L90  noise levels presented in Table 2.2.2 are considered to be 
conservatively low levels, because these were measured as early as 1995 
when less development existed in the area. This will result in the setting of 
more stringent construction noise criteria, which subsequently leads to a 
conservative construction noise assessment. 

TABLE 2.2.2 - EXISTING TRAFFIC & BACKGROUND NOISE LEVELS ESTABLISHED FOR EACH 
SECTION OF THE PROPOSED ROAD, dB(A) 

NCA's within Traffic Noise L90  Background 

Road Section Description Road Chainage 
Road Chainage Levels Noise Levels 

Range 
Range 

L.q,15hr L9q.9hr Day Eve. Night 

M5 Motorway to north of Kurrajong Rd (north SO-S 1,500 El. E2. E3, E4. Wl, 55 52 43 48 44 
of Sule College) VV2 

North of Suie College to Illaroo Rd S 11 500 - S 3,000 E 5, E 6 VV3, W4. 

I 

58 55 39 41 33 
W5, W6 

Illaroo Rd to Hinchinbrook Creek S 3,000 - S 4,000 E6. ET EB, VV7 56 50 45 43 37 

Hinchinbrook Creek to mid-way of Hoxton S 4.000 - S 6,000 E8. E9 	E10. Ell, 59 49 41 40 33 
Park Airport runway W8 W9 Wl 0. Wl 1, 

W12 W13 W14 

Mid-way of Hoxton Park Airport runway to S 6.000 - S 8,000 E12. E12A, E13, 59 49 36 36 30 
Chainage 8000 VV14 

I 

Chainage 8,000 to Elizabeth Drive S 8,000 - S 9,500 E13 E14 	E15.E16 56 50 42 38 33 

Elizabeth Drive to end of interchange with S 9,500 - S 10,500 El6.El7.El8 67 63 51 44 35 
Orbital 

Elizabeth Dr - The Horsley Drive N 2,500 - N 6.000 1E, 1W 63 60 50 44 36 

The Horsley Drive - Old Wallgrove Rd N 6,000 - N 10,000 2E. 2W 59 57 51 49 38 
Interchange 

Old Wallgrove Rd - M4 Interchange N 10,000 - N 11,000 3 54 55 45 48 44 

M4 Interchange - Great Western Hwy N 11,000 - N 12,000 4 54 55 45 48 44 
Interchange (east) 
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TABLE 2.2.2 - EXISTING TRAFFIC & BACKGROUND NOISE LEVELS ESTABLISHED FOR EACH 
SECTION OF THE PROPOSED ROAD, dB(A) 

Road Section Description 
Road Chainage 

Range 

NCA's within 
Road Chainage 

Range 

Traffic Noise 
Levels 

L." Background 
Noise Levels 

Lq,15hr L-.q,9tr Day Eve. Night 

M4 Interchange - Great Western Hwy 
Interchange (west) 

N 11,000 - N 12,000 5 54 55 45 48 44 

Great Western Hwy Interchange - Eastern 
Rd Overpass 

N 12,000 - N 14,000 6 49 49 40 
I 

42 38 

Eastern Rd - Main Western Railway N 14,000 - N 14,500 7 49 49 40 42 38 

Railway - Woodstock Av N 14,500 - N 15,500 8 58 52 44 - - 

Woodstock Av - Power St Interchange N 15.500 - N 16,500 9 55 48 39 38 36 

Power St Interchange - Lamb St N 16,500 - N 17,500 10 51 46 44 38 33 

Lamb St - Florence St (west) N 17,500 - N 18,000 11 50 46 42 43 35 

Lamb St - Florence St (east) N 17,500 - N 18,000 12 50 46 42 43 35 

Florence St - Richmond Rd Interchange 
(east) 

N 18,000 - N 18,500 13 50 45 37 38 31 

Florence St - Richmond Rd Interchange 
(west) 

N 18,000 - N 18,500 14 50 45 37 38 31 

Richmond Rd Interchange - Symonds Rd N 18,500 - N 20,500 15S, 15N 55 47 37 39 33 

Symonds Rd - Quakei-s Hill Parkway N 2U,bUU - N 21,500 52 50 39 45 40 

Quakers Hill Parkway - Quakers Rd N 21,500 - N 22,000 16 52 50 39 45 40 

Quakers Rd - Richmond Railway (north) N 22,000 - N 23,000~ 17 51 45 38 44 39 

Quakers Rd - Richmond Railway (south) N 22,000 - N 23,000 18 51 45 38 4-4 39 

Richmond Railway - Sunnyholt Rd (north) N 23,000 - N 25,500 19 49 41 39 36 30 

Richmond Railway - Sunnyholt Rd (south) N 23,000 - N 25,500 20 48 45 37 41 32 

Sunnyholt Rd - Old Windsor Rd Interchange 
(north) 

N 25,500 - N 29,500 21 55 45 40 40 35 

Sunnyholt Rd - Old Windsor Rd Interchange 
(south) 

N 25,500 - N 29,500 22 53 50 45 44 34 

Old Windsor Rd - Abbott Rd Interchange 
(north) 

N 29,500 - N 31,000~ 23 52 43 42 38 33 

Old Windsor Rd - Abbott Rd Interchange 	N 29.500 - N 31,000 
(south) 

24 52 43 42 38 

Source~ Renzo Tonin and Associates. 

Note. S - WSO Section South of Elizabeth Drive 

N - WSO Section North of Elizabeth Street 
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0 	3. ENVIRONMENTAL IMPACTS DURING CONSTRUCTION 
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3.1 INTRODUCTION 

During the construction of the WSO, residential and commercial receivers 
adjacent to the site may be potentially affected by construction noise and/or 
vibration impacts, particularly when works are being undertaken immediately 
adjacent to the relevant receiver locations. 

in general, construction works would be undertaken only during daytime 
hours. However, some construction works may need to be carried out 
during the evening and night time periods. 

The nearest and potentially most affected residential and commercial 
occupancies have been identified for the entire WSO route. This section of 
the report identifies the potential noise and vibration impact of construction 
activities on the residential and commercial receivers and outlines 
management strategies to control these impacts. 

The scope of the construction activities covered in this assessment is 
summarised in Table 3.1 below. 

TABLE 3.1 	PROPOSED ACTIVITIES & EQUIPMENT 

Activity Proposed Equipment 

Piling Drilling Rig 

Concrete Pump 

Concrete Truck 

Bridgeworks Delivery Truck 

Dump Truck 

Crane 

Assorted pneumatic jack hammers 

Excavator 

Concrete Vibrator 

Excavator 

Dump Truck 

Delivery Truck 

Conciute Tiuuk 

Rolier 

Bridge Approach Works Grader 

Backhoe 

Concrete Paver 

Asphalt Paver 

Scraper 

Dump Truck 

Vibratory Roller 

Spreader 

Dozer 
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~1 TABLE 3.1 	PROPOSED ACTIVITIES & EQUIPMENT 

Activity Proposed Equipment 

Embankment Construction Excavator 

Concrete Truck 

Delivery Truck 

Concrete Paver 

Asphalt Paver 

Roller 

Line Drilling 

Dozer 

Excavator 

Scraper 

Bulk Excavation Dump Truck 

Grader 

Concrete Paver 

Asphalt Paver 

Roller 

Delivery Truck 

Concrete Truck 

Noise Wall Construction Excavator 

Drilling Rig 

Crane 

0 

	

3.2 	METHOD USED TO ASSESS IMPACTS 

Detailed information regarding construction programs, plant types and 

numbers, construction methods, etc is not available at the concept design 
stage. 	However, various plant and construction duration have been 
estimated to assess construction noise impacts. 

Potential noise impacts during construction are usually assessed by 
comparing the noise emitted by construction machinery calculated at the 
boundary of the nearest residence, with existing background noise levels 

measured in the absence of the construction noise. Sound power levels and 
sound pressure levels at standard distances of machinery can be used to 

determine the noise levels resulting from the operation of a number of 
machines at each receiver point of interest. 

	

3.3 	CONSTRUCTION NOISE CRITERIA 

Noise level objectives for scheduled activities, such as construction of the 
proposed roadway, are subject to licensed approvals from the EPA. Once a 
roadway is designated as a scheduled premise or activity under the 
Protection of the Environment Operations Act 1997, the EPA's criteria apply. 

These guidelines are contained in Chapter 171 of the EPA's Environmental 
Noise Control Manual (1994). 
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3.3.1 Residential Receivers 
Residential 	 The EPA guidelines for construction plant noise sets out three categohes for 
Construction Criteria assessment criteria depending on the period of noise exposure. These are.- 

Short-term - 4 weeks or less. The Ll. level of construction noise should 

not exceed the L90 background noise level by more than 20dB(A). 

Medium-term - greater than 4 weeks but less than 26 weeks. The L10 

level of construction noise should not exceed the L90 background noise 

level by more than 10dB(A). 

Long-term - greater than 26 weeks. The 1-10 level of construction noise 

should not exceed the L 90 background noise level by more than 5dB(A). 

Construction hours 	
Also, construction is limited to between the hours of 7am and 6pm Monday 
to Friday, and between 7am and 1pm Saturday, if construction noise is 
inaudible at residential premises, otherwise 8am to 1pm Saturday. No 
construction work is to take place on Sundays or Public Holidays. 

Work outside normal hours would only be carried out in special 
circumstances and only upon gaining approval from the EPA and liaising 
with councils and the local community. However, it is envisaged that there 
will be times when the road contractor will require to work after hours, 
especially when work is carried out near busy adjoining roads, interchanges 
;;nd when constructing ramps, uverpasses and underpasses, so to minimise 
interference to drivers. 

It is understood that approval of out-of-hours work will be the exception 
rather than the rule and that judgement will be made on the merits of each 
application on a case-by-case basis, given that most construction noise 
complaints occur during night-time works. It is also understood that the EPA 
reserves the right to impose additional noise controls and a restriction in 
working hours where noise and vibration levels are shown to be clearly 
unacceptable. as part of the licence conditions. 

Table 3.3.1 indicates the construction noise criteria under the EPA's 
guidelines for each section of the proposed road. 

TABLE 3.3.1 Lio CONSTRUCTION NOISE CRITERIA FOR EACH SECTION OF THE PROPOSED 
ROAD, dB(A) 

Established L,0 
Background Noise 	

Duration Less Than Duration 4 to 26 Duration More Than 

Chainage 
NCA's within Road , 	 4 Weeks LID 

Level 
Weeks LID 26 weeks LID 

Chainage Range 

Day Eve Night Day EveNig::~ht Day 	Eve 	I Night 	Day 	Eve 	Night 

SO-S 1,500 El, E2, E3, E4 VV', 	4 2 	48 	44 	63 	68 	64 53 58 1 	54 48 53 49 
VV2 

S 1,500 - S 3.000 	E5. E6. VV3 VV4 	39 	41 	33 	59 61 53 49 51 43 46 38 
W5. M 

S 3 000 - S 4,000 	E6, E7. E8 W7 	45 	43 	37 	65 63 57 55 53 47 50 48 42 

S 4.000 - S 6,000 E8, E9. E10 Ell 	41 	40 	33 1 	61 60 53 51 50 43 46 45 38 
W8 W9 W1 0 Vvi 1 
W12 W13.W14 
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F-] -1 TABLE 3.3.1 Lio CONSTRUCTION NOISE CRITERIA FOR EACH SECTION OF THE PROPOSED 
ROAD, dB(A) 

Chainage 
NCA's within Road 
Chainage Range 

Established 1-90 
Background Noise 

Level 

Duration Less Than 
4 Weeks Lic 

Duration 4 to 26 
Weeks Lis 

Duration More Than 
26 weeks Lis 

Day Day Eve Night Day Eve Night Day Eve Night 

S 6,000 - S 8,000 E12,E12A,E13, 
W14 

36 56 56 50 46 46 40 41 41 35 

S 8,000 - S 9,500 E13,E14,E15,E16 42 38 33 62 58 53 52 48 43 47 43 38 

S 9,500 - S 10,500 E16,E17.E18 51 35 71 64 55 61 54 45 56-~ 49 40 

N 2,500 - N 6,000 1E, 1W 48 44 36 68 64 56 58 54 46 53 49 41 

N 6,000 - N 10,000 2E, 2W 50 70 58 60 59 48 55 54 43 

IN 10,000 - N 11,000 3 45 48 44 65 68 64 55 58 54 50 53 49 

N 11,000 - N 12,000 4_5 45 48 44 65 68 64 55 58 5.4 50 53 49 

N 12,000 - N 14,000 6 40 42 38 60 62 58 50 52 48 45 47 43 

N 14,000 - N 14,500 7 40 42 38 60 62 58 50 52 48 45 47 43 

N 14,500 - IN 15,500 8 44 - - 64 - - 54 - - 49 - . 	
I 

N 15,500 - N 16,500 9 37 38 36 57 58 56 47 48 46 42 43 41 

N 16,500 - N 17,500 10 36 38 33 56 58 53 46 48 43 41 43 38 

N 17,500 - N 18,000 11,12 	 38 1 	43 35 58 63 55 48 53 45 43 48 40 

N 18,000 - N 18,500 13,14 	 37 38 31 57 58 51 41 42 43 36 

N 18,500 - N 20,500 15S,15N 	36 39 33 56 59 53 46 49 43 41 44 38 

N 20,500 - N 21.500 - 	 37 45 40 57 65 60 47 55 50 42 50 45 

N 21.500 - N 22,000 16 	 37 45 57 6 5 T 60 47 55 50 42 50 45 

N 22,000 - N 23,000 17 	18 	 37 44 1 	39 57 64 59 47 54 49 42 49 44 

N 23,000 - N 25.500 19,20 	 39 	36 30 59 56 50 49 46 40 44 41 

N 25,500 - N 29,500 	 21,22 	 40 	40 35 60 60 55 50 50 45 45 

N 29,500 - N 31.000 	 23 24 	42 	38 	33 	62 	58 53 52 	48 ~ 	43 47 1 	43 38 

Note Given that construction is likely to continue for a period greater than 26 weeks at any one location, and 
consistent with a conservative assessment, comparisons between predicted noise levels and the construction noise 

is 
criteria should be made against the bold values in Table 3.3.1 above as these are the more stringent of the criteria. 

Although the total duration of the project works will be in excess of 26 weeks, 
the short term noise limits (for work periods less than 4 weeks and less than 
26 weeks), represent a practical compromise that could be negotiated 
between the project and the community. That is the duration of each of the 
EPA's noise level objectives refer to the cumulative periods of noise 
exposure at any noise receiver adjacent to the construction site, not to the 
duration of the overall construction project. 	For example, for dwellings 
adjacent to ramps and interchanges, but further removed from the WSO 
carriageways, may expect that the higher noise level limit of background 
noise + 20dB(A) should apply for only 4 weeks. The road contractor should 
therefore plan their work so that higher noise level activities be confined to 
as short a period as possible after implementing the construction noise 
mitigation measures implemented in Section 3.8 of this report. 

The noise generated by construction plant and activities will vary for each 
receiver location as construction progresses along the proposal corridor. For 
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most of the construction period, equipment will not be operating immediately 
adjacent to any single receiver. Therefore, it is approphate to assess 
construction noise levels against the short-term and medium-term guidelines 
indicated above. 

3.3.2 Educational Facilities and Places of Worship 
Guidance is obtained from noise levels recommended in AS 2107-1987 
"Acoustics - Recommended Design Sound Levels and Reverberation Times 
for Building Interiors" to adequately limit regenerated noise. AS2107 refers 
to steady ambient noise in rooms. Noise levels from short-term construction 
however, may exceed the recommended levels without causing disturbance, 
provided the margins above the steady ambient noise levels are not 
excessive. 

Given that construction will occur for a significant period of time and 
assuming the worst-case that noise from construction activities are fairly 
steady in level, then the recommended maximum internal noise levels as 
stated in AS2107, are used to set internal noise criteria suitable for this 
impact study. Subsequently, using a typical noise loss of 10dB(A) through 
an open window sets outdoor noise limits. 

Therefore, the following noise criteria are recommende& 

0 Educational Buildings: Teaching Spaces: 

Indoor = 45dB(A)-, Outdoor = 55dB(A) 

9 	Places of Worship: 

Indoor = 40dB(A), Outdoor = 50dB(A) 

3.3.3 Commercial and Industrial Premises 
The noise criteria for commercial and industrial premises may be up to 
5dB(A) and 10dB(A) higher, respectively, than those set for residential 
receivers in Table 3.3. 1. 

3.3.4 Sleep Arousal 
See Section 2 for the sleep arousal criteria applicable to construction 
activities along the entire WSO route. 

3.3.5 Truck Noise Assessment Criteria 
Nu specific criteria for The EHA does not currently recommend noise goals for vehicular sources in 
construction traffic 	relation to construction projects once the vehicles have left the construction 

site precinct. That is, when construction vehicles move onto public roads, 
the vehicle noise may be perceived as part of the general road traffic. Given 
the long-term nature of the construction activities which are likely to take 
place during the construction of the WSO, guidance may be obtained from 
the EPA's "Environmental Criteria for Road Traffic Noise" for assessing WSO 
related construction road traffic noise. 

Note that this report does not assess the noise impact associated with road 
traffic noise due to construction vehicles, as the number of construction 
vehicles is not known at this stage of the project. The relevant Criteria for 
arterial and collector roads are detailed in Table 3.3.2. 
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TABLE 3.3.2 EPA'S POLICY — ENVIRONMENTAL CRITERIA FOR ROAD TRAFFIC NOISE 

Type of Development Criteria 

Day, dB(A) Night, dB(A) Where Criteria are Already Exceeded 

7. Land use LAq(i5t,)60 LAq(9hr)55 Where feasible, existing noise levels should be mitigated to 
developments with meet the noise criteria. Examples of applicable strategies 
potential to create include appropdate location of private access roads: 
additional traffic on regulating times of use-, using clustering-, using 'quiet' 
existing vehicles-, and using barriers and acoustic treatments. 
freeways/arterials 

In all cases, traffic arising from the development should not 
lead to an increase in existing noise levels of more than 2 dB 

8 Land use LAeq(l r1r)60 LAeq(lhr)55 Where feasible and reasonable, existing noise levels should 
developments with be mitigated to meet the noise criteria. Examples of 
potential to create applicable strategies include appropriate location of private 
additional traffic on access roads- regulating time of use; using clustering; using 
collector road 'quiet' vehicles; and using barriers and acoustic treatments. 

In all cases, traffic arising from the development should not 
lead to an increase in existing noise levels of more than 2 dB 

3.4 VIBRATION CRITERIA 

Categories of 	 The effects of ground vibration on buildings near road and bridge 
vibration 	 construction may be summarised into the following three categories~ 

Disturbance to building occupants - Vibration in which the occupants or 
users of the building are inconvenienced or possibly disturbed, 

Effects on building contents - Vibration where the building contents may 
be affected, and, 

Effects on building structures - Vibration in which the integrity of the 
building or structure itself may be prejudiced. 

Disturbance criteria Is In general, vibration criteria for human disturbance (1) are more stringent 
most stringent 	than vibration criteria for effects on building contents (2) and building 

structural damage (3). Hence, compliance with the more stringent limits 
dictated by Category 1, would ensure that compliance is also achieved for 
the other two categories. 

3.4.1 	 Disturbance to building occupants - human comfort 

Chapter 174 of the EPA's ENCM presents vibration level limits based on 
Australian Standard AS 2670.2-1990 "Evaluation of human exposure to 
whole body vibration — Continuous and shock induced vibration in buildings". 
It states that for human comfort, vibration from activities such as construction 
work shall not exceed a prescribed curve of vibration limits expressed in 
terms of velocity units over a range of frequencies. The set levels aim to 
protect human comfort (ie Category 1). These vibration limits are well below 
the levels needed to cause structural damage to buildings and are therefore 
considered suitable for use in the assessment. 	

is 
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Vibration is assessed in terms of "continuous" or "intermittent / impulsive" 
vibration criteria. Continuous vibration is vibration that is present at a 
reasonably steady level for long periods of time, for example vibration from 
vibratory rollers and compactors. Intermittent or impulsive vibration results 
from sources such as rock breaking, piling or blasting. Continuous vibration 
limits are generally more stringent than intermittent / impulsive vibration 
limits, mainly due to the issue of duration. 

The EPA guidelines also require restricting vibration generating activities to 
within normal construction hours if vibration levels exceed the ~continuous* 
vibration limits. That is, if vibration is not perceivable or within "continuous" 
vibration limits, then no time restriction should apply. 

Based on Chapter 174-2 of the EPA's ENCM, the following Table 3.4.1 
presents 'root-mean-squared' (rms) vibration limits presented in terms of 
velocity levels at one-third octave band frequencies applicable between 8Hz 
and 80Hz (which is the frequency range of interest for construction) 
determined for normal construction activities to protect human comfort. 

TABLE 3.4.1 - EPA VIBRATION LIMITS TO PROTECT HUMAN COMFORT (RMS) 

Place Time Continuous Intermittent or Impulsive 

Residential Daytime 0.2mm/s 6.Omm/s 

Night time 0. 14mm/s 2.OmrTVs 

Office Daytime 0.4mm/s 12.7mm/s 

Night time 	 0.4mm/s 12.7mn-i/s 

Workshops Daytime 	 0.8mm/s 12.7mrTVs 

Nig'ht time 	 0.8mm/s 12.7mm./s 

Furthermore, British Standard BS 6472:1992 also provides guidance on 
potential vibration disturbance to occupants or users of a building. 

Table 3.4.2 below summarises peak vibration levels associated with a low 
probability of adverse comment. 

TABLE 3.4.2 BS 6472 VIBRATION CRITERIA FOR HUMAN COMFORT (PEAK) 

Vibration Levels in mm/s over the Frequency Range 8Hz to 80Hz 

Time of Continuous Vibration Impulsive Vibration Excitation 
Type of Space Occupancy 

Day 	1 (up to 3 Occurrences per Day) 
(16h Day, 8h Night) 

Vertical 	Horizontal Vertical 	Horizontal 

Critical working areas (eg some Day 0.14 	 0.4 0.14 0.4 

hospital operating theatres, 
Night 0.14 	 0.4 0.14 0.4 

precision laboratories) 

Residential Day 0.3 to 0.6 	0.8 to 1.6 8.4 to 12.6 	24 to 36 

Night 0.2 	 0.6 2.8 	 8 

Offices Day 0.6 	 1.6 18 	 51 

Night 0.6 	 1.6 18 	 51 

Workshops Day 1.2 	 3.2 18 	 51 

18 	 51 Night 	1.2 	 3.2 
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BS 6472 also contains a method to calculate vibration dose information.1011 
This allows intermittent vibration to be appropriately assessed. 

	

3.4.2 	 Effects on building contents 

The typical frequency range of road and bridge construction induced ground 
vibration is approximately 8 Hz to 100 Hz. Over this range the threshold of 
visible movement of building contents such as plants, pictures, blinds etc is 
approximately 0.5 mm/s. At vibration levels higher than 0.9 mm/s, audible 
rattling of loose objects such as crockery can be expected. 

	

3.4.3 	 Effects on building structures 

German Standard DIN 4150 - Part 3:1986 provides guideline levels of 
vibration velocity for evaluating the effects of vibration in structures. This 
Standard gives the maximum levels measured in any direction at the 
foundation or in the plane of the uppermost floor. These values are 
summarised in Tabie 3.4.3 below and are generally recognised to be 
conservative. 	 0 

TABLE 3.4.3 DIN 4150 STRUCTURAL DAMAGE CRITERIA - SAFE LIMITS FOR BUILDING 
VIBRATION (RMS) 

Group Type of Structure Vibration Velocity, mmis 

At Foundation At Frequency of Plane of Floor 
Uppermost Storey 

Less than 1OHz to 50Hzto All Frequencies 
10Hz 50Hz 11001-11z 

1 Buildings used for commercial 20 20 to 40 40 to 50 40 
purposes, industrial buildings and 

buildings of similar design 

2 Dwellings and buildings of similar 5 5 to 15 15 to 20 15 
design and/or use 

3 Structures that because of their 3 	 3 to 8 8 to 10 T 	8 
particular sensitivity to vibration, 
do not correspond to those listed 
in Group 1 or 2 and have intrinsic 

value (eg buildings under a 
preservation order) 

These levels are safe limits up to which no damage due to vibration effects 
has been observed for the particular class of building. Damage is defined as 
minor non-structural effects such as cracking in cement render, enlargement 
of existing cracks and separation of partitions or intermediate walls from load 
bearing walls. 

3.5 	BLASTING CRITERIA 

As stated in the EIS noise working papers, blasting is not expected to be 
undertaken as part of this project, This was re-confirmed with the RTA 
recently. However, for the sake of completeness, blasting limits and general 
advice is provided herein to ensure all items are addressed in this study. 

Blasting produces ground-borne vibration and air blast over pressure, both of 
which can cause discomfort and at higher levels, damage to property. 	0 
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It is important that the blast charge configuration be selected to ensure that 
EPA goals are not exceeded. Before blasting can commence at any site, 
critical locations should be identified and appropriate measures taken to limit 
over-pressure and vibration to acceptable levels. Blasts should be monitored 
initially at these locations to ensure that predicted over pressure and 
vibration levels are not exceeded. 

The recommended goals for blasting are based on EPA guidelines. These 
state: "Blasting operations should in most cases be confined to the periods 
Mondays to Saturdays, 9 am to 3 pm. Blasting outside of those times should 
be approved only where blasting during the preferred times is clearly 
impracticable, and should then be limited in number. Blasting at night should 
be avoided unless it is absolutely necessary." 

The following Table 3.5.1 shows the limiting blast over-pressure and ground 
vibration for the control of blasting impact on critical premises. 

TABLE 3.5.1 LIMITING CRITERIA FOR THE CONTROL OF BLASTING IMPACT AT 
CRITICAL PREMISES 

Day Time of Blasting Blast Over Pressure 
Level, dB (linear) 

Ground Vibration, peak 
particle velocity, (mm/sec) 

Monday to Saturday 9am-3pm 115 5 

Monday to Saturday 6arn-9arn, 3pm-8pm 105 2 

Sunday, Public Holiday 6am-8pm 95 1 

Any day 8pm-6am 	 95 1 

In addition, any exceedence above a blast over-pressure of 115dB (linear) 
should be limited to not more than 5% of the total number of blasts. On 
these infrequent occasions a maximum limit of 120dB (linear) should not be 
exceeded at any time. 

Ground vibrations above 5 mm/sec should also be limited to not more than 
5% of the total number of blasts. On these infrequent occasions a maximum 
limit of 10 mm/sec should not be exceeded at any time. 

3.6 	REGENERATED NOISE CRITERIA 

Regenerated noise, also termed structure-borne noise, can occur inside 
residences as a result of a building structure being excited by vibration 
transferred to it via the ground. This is normally only considered and 
assessed during the evening and night-time period, and not during daytime 
as is the plan for construction works here. Therefore, although regenerated 
noise may occur from time to time due to the planned works, it is the 
intrusion of airborne noise that is likely to dominate the overall perceived 
noise indoors, During daytime, therefore only tactile vibration limits would 
apply in accordance with the EPA's human comfort criteria. 

In case construction is necessary on a rare occasion during the evening and 
night-time, guidance is obtained from noise levels recommended in AS 
2107-1987 "Acoustics - Recommended Design Sound Levels and 
Reverberation Times for Building Interiors" to adequately limit regenerated 
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noise. AS2107 refers to steady ambient noise in rooms. Noise levels from 
short-term construction however, may exceed the recommended levels 
without causing disturbance, provided the margins above the steady ambient 
noise levels are not excessive. 

Suitable evening and night-time regenerated noise criteria for residential 
receivers are therefore 35-40 dB(A) for bedrooms and 40-45 dB(A) for 
general living areas. These limits would only apply during evening and 
night-time when background noise levels are quietest and people's repose is 
potentially affected. 

3.7 IMPACTS DURING CONSTRUCTION 

3.7.1 General Noise Impacts 
The noise generated by construction equipment will rise and fall as 
construction progresses along the WSO route. The equipment may 
therefore be assumed to have a moving acoustic centre, which for most of 
the construction period will not be immediately adjacent to a single 
residence. Construction plant noise levels from the operation of a number of 
machines are predicted at the nearest affected residence (NAR) in each 
noise catchment area from the centre of the road works. 

The EPA recommend that all possible steps should be taken to silence 
construction site equipment so as to minimise the impact of construction 
noise. 

Construction would be undertaken in stages, namely earthworks, 
construction of bridges and elevated road structures and laying of the road 
surface. In general, the extent of noise impact to residents would depend on 
the type of operation being undertaken. This can be divided into a number of 
activities, outlined below~ 

Construction of Bridaes and Elevated Road Structures 

Construction of bridges would commence with foundations. Bored or driven 
piles could be used depending on the location. Bridge decks over existing 
roads would generally be precast concrete or steel beams supporting a cast is 
in-situ concrete deck. Otherwise, bridges would be concrete cast in-situ. 

Earthworks for Road Sections In Cut or On Fill 

Both minor and major excavation and filling would be required. Fill would 
mainly be supplied from cutting spoil. Transportation routes for fill would be 
selected to minimise the use of public roads wherever possible. A temporary 
haul road along the route would be established at the beginning of the 
construction period to assist in this. Equipment used would be bulldozers, 
scrapers, excavators, graders, rollers, compressors and compacters. It is 
expected that mechanical ripping will be sufficient to form all cuts along the 
Western Sydney Orbital alignment so that blasting will not be required. The 
construction of the entire alignment will take some years, therefore 
construction is likely to take place in several campaigns. 

0 
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Laying of Pavement 

The pavement surface would be applied by specialist machines. Open 
Graded Asphaltic Concrete is required to provide an additional 2 to 3 dB(A) 
reduction in traffic noise levels required phmarily for the educational 
institutions located along the route. 

Of these three stages, the highest construction noise levels would be 
generated during excavation and earthworks stages. 

Major equipment to be used would include bulldozers, scrapers, graders, 
excavators, rollers, vibratory rollers, piling rigs, compressors and paving 
machines. 	Typical noise emission levels for this road construction 
equipment are shown in Table 3.7.1. 

Table 3.7.1 presents typical sound power levels obtained from AS2436 — 
1981 "Guide to Noise Control on Construction, Maintenance and Demolition 
Sites", BS5228 — 1 1984 "Noise Control on Construction and Open Sites", 
and from Renzo Tonin & Associates' data library. 

Table 3.7.1 SOUND POWER LEVELS FOR PROPOSED CONSTRUCTION EQUIPMENT 

SWL re: I pW, dB(A) 

Activity Proposed Equipment 
Range 

Max 
(Li)) 

Typical 
(Lio) 

Piling Drilling Rig 112-124 124 114 

Concrete Pump 100-109 109 107 

110 110 Concrete Truck 	 108-110 

Bridgeworks Delivery Truck 102-113 113 108 

Dump Truck 102-113 113 108 

Crane 110-115 115 113 

115 113 Assorted pneumatic 	 110-115 
i jackhammers 

115 112 Excavator 105-115 

105 105 Concrete Vibrator 	 101-105 

Excavator 105-115 115 112 

Dump Truck 102-113 113 108 

Delivery Truck 102-113 113 108 

Concrete Truck 108-110 110 110 

Bridge Approach Roller 100-113 113 107 

Works Grader 105-115 115 110 

Backhoe 110-115 115 

Concrete Paver 110-114 114 112 

Asphalt Paver 110-114 114 114 
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Table 3.7.1 SOUND POWER LEVELS FOR PROPOSED CONSTRUCTION EQUIPMENT 

Activity Proposed Equipment 

SWL re: I pW, dB(A) 

Range 
Max 
(Li)) 

Typical 
(Lic) 

Embankment 

Construction 

Scraper 110-115 115 113 

Dump Truck 102-113 113 108 

Vibratory Roller 108-110 110 109 

Spreader 95-98 98 98 

Dozer 105-118 118 112 

Excavator 105-115 115 112 

Concrete Truck 108-110 T 	110 110 

Delivery Truck 102-113 113 108 

Concrete Paver 110-114 114 112 

Asphalt Paver 110-114 114 114 

Roller 100-113 113 107 

Bulk Excavation 

Line Drilling 

Dozer 

Excavator 

1 Scraper 

Dump Truck 

Grader 

Concrete Paver 

Asphalt Paver 

Roller 

112-124 

105-118 

105-115 

110-115 

102-113 

105-115 

110-114 

110-114 

100-113 

124 114 

118 112 

115 112 

115 113 

113 108 

115 110 

114 112 

114 114 

113 107 

Noise Wall Construction 

Delivery Truck 

Concrete Truck 

Excavator 

102-113 

108-11 C) 

105-115 

113 

110 

115 

108 

110 

112 

Drilling Rig 	 112-124 	1 	124 	1 	114 

Crane 	 110-115 	 115 	 113 

Note~ 	The sound power data within the column marked "Typical" has been used in this study to calculate typical 
noise levels at the nominated assessment locations. 

Noise data sources 	The sound power levels for the majority of activities presented in the above 

table are based on maximum levels given in Table D2 of Australian Standard 

2436 - 1981 "Guide to Noise Control on Construction, Maintenance and 

Demolition Sites", British Standard BS5228 — 1984 " Noise Control on 

Construction and Open Sites", information from past projects and information 

held in our library files. 

Given that at any one time there may be up to four (4) pieces of construction 
plant working simultaneously whilst carrying each construction activity, the 
cumulative sound power noise level for each construction activity is given in 
Table 3.7.2. 	

0 
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0 TABLE 3.7.2 L jo  SOUND POWER LEVELS FOR A COMBINATION OF PROPOSED 
CONSTRUCTION EQUIPMENT 

Activity Label 
Cumulative Lic  SWL re: I pW, 

dB(A) 
(4 Items of plant) 

Bridgeworks A 119 

Bridge Approach Works B 118 

Embankment Construction C 119 

Bulk Excavation D 119 

Noise Wall Construction E 119 

Cumulative 	 A sensitivity analysis was undertaken to determine the effect of increasing 
construction noise 	the number of construction plant items operating in each construction 

activity, and it is found that the first additional plant item would increase total 
noise levels by 1-2dB(A) and each successive plant item added has a lesser 
and lesser effect on total noise levels. 	This occurs because noise, 
measured in decibels adds in a logarithmic manner, where the first few noise 
sources have a greater effect than do successive noise sources. 

The various construction activities as shown in Table 3.7.2 will be carried out 
along the entire WSO route as outlined in the Figures 3.7.2a, 3.7.2b, 3.7.2c, 
3.7.2d and 3.7.2e. 

Table 3.7.3 presents typical L,,, sound power levels from the loudest plant 
items likely to be used at night, as obtained for each activity type from Table 
3.7.1. These exclude the piling / drilling rig as this plant will rarely be used 
and where used will only be used during daytime. 

TABLE 3.7.3 L, SOUND POWER LEVEL FOR EACH PROPOSED CONSTRUCTION 
ACTIVITY 

Activity Label 
SWL Li, dB(A) re:IpW,dB(A) 

(Loudest item of plant)* 

Bridgeworks A 115 

Bridge Approach Works 115 

Embankment Construction C 118 

Bulk Excavation D 118 

Noise Wall Construction E 115 

*Note. The Piling Drilling Rig is not included in the sleep disturbance assessment 
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Loudest cumulative 	Table 3.7.4 shows the calculated noise levels at the nearest affected 
sources used 	educational institution and places of worship along the WSO route. The 

predicted noise level due to construction activities at each receptor is 
calculated assuming a cumulative sound power level due to the loudest 
construction activities of 119dB(A) re: 1pW being carried out opposite each 
receptor. 

Acoustic allowances Noise attenuation due to distance between the road corridor and the 
potentially affected receiver has been taken into account, as well as a 
nominal loss of 10dB(A) for any shielding effects from intervening 
topography, cuttings, buildings and other plant and excess attenuation due 
to ground and air absorption effects. The nominal acoustic loss referred to 
here is considered conservative, given that for most cases the distances 
between the road corridor and the receivers is very large (see Figure 3.7. 1). 

Similarly a nominal noise reduction of 10dB(A) is applied for construction 
noise calculations which include noise treatment (see Section 3.8). 

TABLE 3.7.4 CALCULATED CONSTRUCTION NOISE LEVELS WITHOUT TREATMENT AT THE 
NEAREST AFFECTED EDUCATIONAL INSTITUTIONS AND PLACES OF WORSHIP, dB(A) 

NEAREST SCHOOL Approx. 
Distance 
to WSO 

(m) 

Noise at Receiver 
Without Noise 

Treatment 
Ljo, dB(A) 

Noise at Receiver 
With Noise 
Treatment 
Ljo, dB(A) 

Exceedance over 
Outdoor Noise 
Limits, dB(A) 

Existing Educational Institutions 

Casula High School 	 1500 	 37 27 

Prestons Public School 	 1100 40 30 

Lurnea High School 	 1600 	 37 27 

Sule College 	 200 	 55 45 

Lurnea Public School 	 1500 37 27 

Miller TAFE College 	 600 45 35 

Miller High School 	 1200 	 39 	 29 

Hoxton Park Public School 	 100 	 61 	 51 

Catnolic Hoxton Park/H inch inbrook Good 	300 	 51 
Shepherd School 

41 

Hoxton Park High School 	 350 	 50 40 

Liverpool Handicapped Centre and 	700 	 44 
Sheltered Workshop 

34 

Hinchinbrook Public School 	 700 	 44 34 

Cecil Hills High School 	 650 	 45 	 35 

Horsley Park Public School 	 130 	1 	59 	 49 

Eastern Creek Public School 	 230 	 54 	 44 

Seven Hills North Public School 	 200 	 55 	 45 

Marion Primary School, Horsley Park 	200 	 55 45 

Plumpton Primary School 	 500 	1 	47 L 37 

Plumpton High Schooll 	 800 	 43 33 

William Dean Phmary School, Dean Park 	230 	 54 44 

Glendenning Primary School 	 370 	 50 40 
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0 TABLE 3.7.3 CALCULATED CONSTRUCTION NOISE LEVELS AT THE NEAREST AFFECTED 
RECEIVER IN EACH NOISE CATCHMENT, dB(A) 

Chainage NCA NAR 
Approx. 

Distance to 
WSO (M) 

Noise Level at 
NAR Without 

Noise 
Treatment Lic, 

dB(A) 

Noise Level at 
NAR With 

Noise 
Treatment Lici, 

dB(A) 

30150 23a Ampitheatre Circuit, East of Old Windsor 
Rd 

60 70 60 

30950 23b Baulkharn Hills Rd (west) 42 74 6.4 

30150 24 Valerie Ave, north of Seven Hills 
Reservoir 

60 70 60 

Southern Section — Prestons To Cecil Park 

El West end of Wattle Rd (sth side 1 	60 70 60 

E2 north end of maple Rd (West side) 80 68 58 

E3 Western side of Skipton Lane 70 69 59 

700 E4 Western side of Skipton Lane 80 68 58 

2400 E5 Cnr Jedda Rd & Bernerra Rd 100 66 56 

3100 E6 East of Illaroo Rd 30 76 66 

3650 E7 East of Wilson Road 40 74 64 

na E8 na na n1a 

na E9 na na 55 45 

4950 E10 West of Hinchenbrook Dr 180 61 51 

5350 Ell West of Hinchenbrook Dr 350 55 45 

na E12 na na n/a n/a 

na E13 na na n/a n/a 

na 	E14 	 na na n/a n/a 

na 	E15 	 na na n/a n/a 

na 	E16 	 na na n/a n/a 

na 	E17 	 na na 	 n/a n/a 

na 	E18 	 na 	 na 	 n/a n/a 

500 	W1 	 Eastern side of Ash Road 	 170 	1 	61 51 

1050 W2 Sule Coiiege, nth of Kurrajong Rd 260 58 48 

2300 VV3 Cnr Bernerra Rd (West) & Yarrawa St 120 64 54 

2300 W4 Bernerra Rd Prestons (west side) 350 55 45 

2400 W5 Bernerra Rd Prestons (east side) 420 54 44 

2500 Yarrawa St Prestons (south side) 330 56 46 

3450 W7 North of Twentieth Ave, Hoxton Park 200 60 50 

4300 W8 Southern side of Government Rd 100 66 56 

46CO VV9 East of Cowpasture Rd 100 66 56 

45CO W10 Cnr Cowpasture Rd & Government Rd 425 53 43 

4550 VV1 1 Cnr Cowpasture Rd & Fifteenth Ave 510 52 42 

4750 W12 VVestem side of Cowpasture Rd 100 66 56 

5300 W13 North side of McIver Ave 70 69 59 

0 

0 

0 
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Both sound power and sound pressure levels given in the table are 
average-maximum which approximately equates to LA10 noise levels. 

The sound pressure level refers to the audible noise and is directjy 
related to the distance of the receptor from the noise source. In this 
instance the noise levels at the receptor are based on the perpendicular 
distance from the boundary of the receptor to the centre of the 
constructed road. 

TABLE 3.7.3 CALCULATED CONSTRUCTION NOISE LEVELS AT THE NEAREST AFFECTED 
RECEIVER IN EACH NOISE CATCHMENT, dB(A) 

Chainage NCA NAR 
Approx. 

Distance to 
WSO (m) 

Noise Level at 
NAR Without 

Noise 
Treatment Lio, 

dB(A) 

Noise Level at 
NAR With 
Noise 

Treatment Lio, 
dB(A) 

Northern Section — Cecil Park To West Baulkham Hills 

3000 1 E Wallgrove Rd, sth of Alaine St 85 67 57 

5400 	1W Wailgrove Rd, sth Cobham St 88 67 57 

71,50 	2E Redmayne Rd (sth), east Wallgrove Rd 68 69 59 

7150 	2W-a Wallgrove Rd (east), sth of Chanclos St 43 73 63 

6200 	2W-b Wallgrove Rd (east), nth Horsley Dr 179 61 51 

3 No Houses 

11500 	4 Pikes Ln (east side), sth Gt Western Hwy 196 60 50 

11850 	1 	5 	1 	Wallgrove Rd, sth Gt Western Hwy 136 63 53 

13150 	6 	Church St (end of), east Rooty Hill Rd 103 66 56 

14200 	7E 	 End Dunsmore St (east) 68 69 59 

14150 	7W 	Dunsmore St (nth side), last house before 
V\1SO 

55 71 61 

15500 	8 	Station Street (west), south of Woodstock 34 75 65 

16000 	9 	 Polonia Ave, Chainage 16000 	 55 71 61 

17350 	10E 	Farmhouse south of Lamb St 	 119 65 55 

17000 	1 OW 	 Plumpton Road (West) 	 55 71 61 

17600 	11 	 End of Shaughnessy St 	 98 66 56 

17600 	12 	Woodley Cres Oakhurst (opposite 11) 	47 73 63 

18200 	13 	 End of Simms Road 	 34 75 65 

18200 	14 End of Ansley Ave 	 34 75 65 

20300 	15N End of Symonds Road 	 94 67 57 

19350 	15S 	Nathan Cres opposite Brook Street 	102 66 

21500 	16 	Station Road (north) Last hse before bush 	51 72 62 

22250 	17 	Rowntree Street (Sth). opposite Caton PI 	40 74 64 

22750 	18 	Molong St (North) opposite Marx PI 	 77 68 58 

23750 	19 	Sherriclon Crs (Stt~) opposite Parnell Ave 	51 72 62 

24250 	20 	 Timor Place/ Donahue St 60 70 60 

28000 	21 E 	 End of Powers Lane 65 55 

26100 	21W 	Old farmouse on Meurants Lane (sth) 98 66 56 

26100 	22 	Battleaxe on cnr of Shanke Cres (nth) 	64 70 60 
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To allow for acoustic losses due to ground and air absorption, generic: 411 
ground and air absorption losses were modelled over flat ground wAh typical 
plant operating, using ENM noise modelling software. Figure 3.7.1 below 
shows the ground and air absorption losses calculated for various distances 
from the operation of a dump truck, a bulldozer and an excavator. 

Figure 3.7.1 — Losses due to Ground and Air Absorption at Various 
Distances with Various Plant Operating 
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Loudest cumulative 	Table 3.7.3 shows the calculated noise levels at the Nearest Affected 
sources used 	Residences (NARs) in each noise catchment area along the WSO route. The 

predicted noise level due to construction activities at each NAR is calculated 
assuming a cumulative sound power level due to the loudest construction 
activities of 119dB(A) re~ 1pW being carried out adjacent to each noise 
catchment area. 

Acoust1c allowances 	Noise attenuation due to the distance between the road corridor and the 
NAR has been taken into account. A nominal loss of 5dB(A) for any 
shielding effects from intervening topography, cuttings, buildings and other 
plant and excess attenuation due to ground and air absorption effects (see 
Figure 3.7.1) has also been taken into account. Similarly a nominal noise 
reduction of 10dB(A) is applied for construction noise calculations which 
include noise treatment (see Section 3.8). 

The levels calculated in Table 3.7.3 and Table 3.7.4 should be interpreted 
as follows 

The sound power level refers to the actual power of the sound emitted 
from the plant equipment and does not take into account distance from 
the source. 

0 
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TABLE 3.7.4 CALCULATED CONSTRUCTION NOISE LEVELS WITHOUT TREATMENT AT THE 
NEAREST AFFECTED EDUCATIONAL INSTITUTIONS AND PLACES OF WORSHIP, dB(A) 

NEAREST SCHOOL Approx. 
Distance 
to WSO 

(m) 

Noise at Receiver 
Without Noise 
Treatment 
Ljo, dB(A) 

Noise at Receiver 
With Noise 
Treatment 
Ljo, dB(A) 

Exceedance over 
Outdoor Noise 
Limft, dB(A) 

St Francis of Assissi Catholic Primary, 
Glendenning 

250 53 43 

Quakers Hill High 480 47 37 

Quakers Hill East Primary 1500 37 27 

Quakers Hill Public 160 57 47 

Kings Langley Primary 350 50 40 

Matthew Pierce Primary 53 	 43 

New Tribes Bible College 50 67 57 2dB(A) 

Holy Family High 650 45 35 

Marayong Heights Primary 700 44 34 

Uni. West. Syd. (Inst. or TAFE) 700 44 34 

Barnier Primary 1500 37 27 

~__Clare Catholic High 700 44 34 

Proposed Educational Institutions 

5 Hoxton Park Catholic School 	 0 	 67 57 2dB(A) 

Carnes Hill Primary School 	 1500 	 37 27 

Bumbera Street Primary School 	1 	2500 33 23 

ningsea High School 	 3000 31 21 

Prestons West Primary School 	 400 49 39 

Prestons Public School 	 - 

Places of Worship 

Hoxton Park Christian Life Centre 	 70 64 	 54 yes by 4dB(A) 

Seventh Day Adventist 	 400 49 	 39 no 

Catholic Hoxton Park/Hinchinbrook Good 	400 
Sheperd Church 

49 	 39 

Horsley Park Catholic Church 	 300 	1 	51 	 41 

(Rooty Hill Presbyterian Church) 	 closed 	 closed 

Worst-case scenario Comparing the results of Table 3.7.3 to the construction noise criteria 
presented in Section 3.3, it is evident that noise levels from some plant and 
construction activity will exceed the set criteria by varying degrees, but these 
noise levels would be temporary. For example, if construction noise is 
audible for more than 26 weeks at the NAR in the E6 noise catchment area 
(the worst affected of all catchment areas), the construction noise calculated 
in Table 3.7.3 of 66dB(A) with noise treatment, exceeds the construction 
noise criteria of 50dB(A) by up to 16dB(A). 

Similarly, the results of Table 3.7.4 show that noise levels from some plant 
and construction activity will exceed the set criteria by varying degrees, but 
these noise levels would be temporary. For example, if construction noise is 
audible for more than 26 weeks at the New Tribes Bible College located at 
chainage 16600 (the worst affected educational facility), the construction 
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noise calculated in Table 3.7.3 of 57dB(A) with noise treatment, exceeds the 
construction noise criteria of 5OdB(A) by up to 7dB(A). 

Residences, educational institutions and places of worship located adjacent 
to areas of the proposal that require extensive filling or cutting may be 
exposed to construction noise for extended periods of time. Receptors 
located adjacent to cut sections of the proposed roadway however, may also 
benefit from shielding provided by the cut itself as road works progress 
deeper into the ground. 

There are no legal requirements for silencing plant equipment. However, 
there is an applicable Australian Standard (AS2436 — 1981 "Guide to Noise 
Control on Construction, Maintenance and Demolition Sites") which 
recommends typical plant noise levels. 

The actual construction noise level would depend on the location of the 
receptor, the type and duration of operation being undertaken. Construction 
noise levels may exceed the relevant noise objectives when noisy plant 
operates for long periods near receptors. This indicates that mitigativE. 
measures may be required in these specific instances. 	 0 
To minimise temporary noise impacts during construction, the noise 
mitigation measures described in Section 3.8 would be implemented where 
and when necessary. 	It is recommended that residents, educational 
institutions and places of worship, be informed that construction is to take 
place and is likely to generate relatively high noise levels at times. Traffic 
noise barriers would be built as soon as possible during the construction 
period to assist in mitigating any potential construction noise impacts. All 
construction work would be licensed by the EPA and its approval would be 
sought prior to construction. 

3.7.2 Sleep Disturbance 
Table 3.7.5 shows the calculated Ll(ro  ,,) noise levels at the NARs in each 
noise catchment area along the WSO route. The predicted noise level 
outside the bedroom window at each NAR is the sleep arousal assessment 
due to construction activities, calculated using the loudest construction item 
in each activity for each noise catchment area. 	 0 

Acoustic calculation 	Noise attenuation due to distance between the road corridor and each NAR 
allowances 	 has been taken into account, as well as an assumed nominal loss of 5dB(A) 

for any shielding effects from intervening topography, cuttings, buildings and 
other plant, and excess attenuation due to ground and air absorption effects. 
Similarly a nominal noise reduction of 10dB(A) is applied for construction 
noise calculations which include noise treatment (see Section 3.8). 

101  
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0 
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TABLE 3.7.5 CALCULATED CONSTRUCTION NOISE LEVELS [LI(ro..), dB(A)l OUTSIDE THE 
BEDROOM WINDOW OF THE NEAREST AFFECTED RECEIVER IN EACH NOISE CATCHMENT 

Noise Level Noise Level Sloop 
Approx. at NAR at NAR Arousal Exceedance 

Chainage NCA NAR Distance to Without With Noise 
Criterion over Noise 

WS0, Noise at Each CrftdM 
W Treatment L 

atmen 
t dB(A) NAR 1-1. dB(A) 

dB(A) dB(A) 

Northenn Section — C ecif Park To West Baulkham Hills 

3000 1 E Wallgrove Rd, sth of Alaine St 85 66 56 51 5dB(A) 

5400 1W Wailgrove Rd. sth Cobham St 88 66 56 51 5dB(A) 

7150 2E Redmayne Rd (sth), east 68 68 58 53 5dB(A) 
Wallgrove Rd 

7150 2W-a Waligrove Rd (east), sth of 43 72 62 53 9dB(A) 
Chanclos St 

6200 2W-b Wallgrove Rd (east), nth 179 60 50 53 
Horsley Dr 

3 No Hous es n/a 

11500 4 Pikes Ln (east side), sth Gt 196 59 49 59 
Westenn Hwy 

11850 5 Wallgrove Rd, sth Gt Western 136 62 52 59 
Hwy 

6 Church St (end of), east Rooty 103 65 55 53 2dB(A) 
Hill Rd 

14200 	7E End Dunsmore St (east) 68 68 5 A .5 .5dB(A) 

14150 7W Dunsmore St (nth side), last 55 70 60 53 7dB(A) 
house before WSO 

15500 8 Station Street (west), south of 34 74 64 51 13dB(A) 
Woodstock 

16000 	9 i 	Polonia Ave. Chainage 16000 i 	55 70 60 51 9dB(A) 

17350 	10E 	Farmhouse south of Lamb St 119 	 64 	 54 48 6dB(A) 

17000 	1OW 	Plumpton Road (West) 55 70 	 60 48 12dB(A) 

17600 	11 	End of Shaughnessy St 	98 65 	 55 50 5dB(A) 

17600 	12 	Woodley Cres, Oakhurst 	47 72 	 62 50 12dB(A) 
(opposite 11) 

18200 	13 	End of Simms Road 	 34 	 74 	1 	64 	46 18dB(A) 

18200 	14 	End of Ansley Ave 	 34 	 74 	 64 	46 18dB(A) 

20300 	15N 	End of Symonds Road 	94 	 66 	 56 	48 8dB(A) 

19350 	15S Nathan Cres, opposite Brook 	102 65 55 	48 7dB(A) 
Street 

2150C 	16 	Station Road (north) Last hse 	51 71 61 	55 6dB(A) 
before oush 

22250 	17 	Rowntree Street (Sth), 	40 73 63 54 9dB(A) 
opposite Caton PI 

22750 	18 	Molong St (North) opposite 77 67 57 54 3dB(A) 
Marx P1 

23750 	19 	Sherridon Crs (Sth) opposite 51 71 61 	54 7dB(A) 
Parnell Ave 

24250 	20 	Timor Place/ Donahue St 	11 	60 69 59 	1 	45 14dB(A) 

28000 	7 21E End of Powers Lane 	 111 64 54 	50 4dB(A) 
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TABLE 3.7.5 CALCULATED CONSTRUCTION NOISE LEVELS [1-1(6o..), dB(A)l OUTSIDE THE 
BEDROOM WINDOW OF THE NEAREST AFFECTED RECEIVER IN EACH NOISE CATCHMENT 

.7. Noise Level Noise Level Sloop 

I  
Approx. at NAR at NAR Arousal Exceedance 

Chainage NCA NAIR Distance to Without With Noise Criterion over Noise 
WS0, Noise Treatment at Each Criterion, 
(m) Treatment Li, L1, dB(A) NAR 1-1, dB(A) 

dB(A) dB(A) 

26100 21W Old farmouse on Meurants 98 65 55 50 5dB(A) 
Lane (sth) 

26100 22 Battleaxe on cnr of Shanke 64 69 59 50 9dB(A) 
Cres (nth) 

30150 23a Arnpitheatre Circuit, East of 60 69 59 48 1 ldB(A) 
Old Windsor Rd 

30950 23b Baulkharn Hills Rd (west) 42 73 63 48 —715dB(A) 

30150 24 Valerie Ave, north of Seven 60 69 59 48 1 ld[3(A) 
Hills Reservoir 

Southern Section — Prestons To Cecil Park 

El West end of Wattle Rd (sth side) 60 69 59 59 

E2 north end of Maple Rd (West 80 67 57 59 
side) 

E3 Western side of Skipton Lane 70 68 58 59 

700 	E4 Western side of Skipton Lane 80 	 67 57 59 

1401 	E5 Cnr Jedda Rd & Bernerra Rd 100 	1 	65 55 48 7dB(A) 

3100 	E6 East of Illaroo Rd 30 75 65 52 13dB(A) 

3650 	E7 East of Wilson Road 40 73 63 52 lldB(A) 

na 	E8 na na - - - 

na 	E9 na 	 na 

4950 	E10 	West of Hinchenbrook Dr 	180 60 50 48 2dB(A) 

5350 	Ell 	West of Hinchenbrook Dr 	350 :5:4 44 48 

na 	E12 na 	 na - 

na 	E13 na 	 na 

na 	E14 	 na 	 na 

na 	I 	E15 	 na 	 na 

na 	E16 	 na 	 na 

na 	E17 	 na 	 na 

na 	E18 	1 	 na 	 na 	i 	- 

500 	W1 	Eastern side of Ash Road 	170 	60 50 59 

1050 	W2 Sule College, nth of Kurrajong 	260 	54 44 59 
Rd 

2300 	W3 	Cnr Bernerra Rd O/Vest) & 	120 	63 53 48 5 
Yarrawa St 

2300 	W4 	Bernerra Rd Prestons (west 	350 	54 44 48 
side) 

2400 	W5 Bernerra Rd Prestons (east 420 53 48 
side) 

2500 	V\ro 	Yarrawa St Prestons (south 330 55 45 48 
side) 

3450 	VV7 North of Twentieth Ave. Hoxton 200 	59 2 
Park 
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0 TABLE 3.7.5 CALCULATED CONSTRUCTION NOISE LEVELS [L1(60..,-), dB(A)l OUTSIDE THE 
BEDROOM WINDOW OF THE NEAREST AFFECTED RECEIVER IN EACH NOISE CATCHMENT 

Noise Level 
Noise Level Sloop 

Approx. at NAR at NAR Arousal Exceedance 

Chainage NCA NAR 
Distance to without with Noise Crfterion over Noise 
wso, Noise Treatment at Each Criterion, 
(m) Treatment Li, L1, dB(A) 

NAR 1-1, dB(A) 
dB(A) dB(A) 

4300 WS Southern side of Government 100 65 55 48 7dB(A) 
Rd 

4600 W9 East of Cowpasture Rd 100 65 55 48 7dB( 

4500 W10 Cnr Cowpasture Rd & 425 52 42 48 R, 
Government 	d 

4550 Wil Cnr Cowpasture Rd & Fifteenth 510 51 41 48 
Ave 

4750 W12 Western side of Cowpasture Rd 100 65 55 48 7dB(A'~ 

5300 W1 3 North side of McIver Ave 70 68 58 48 10dB(A) 

0 	3.7.3 Vibration Impacts 

Equipment such as vibrating rollers also have the potential to cause vibration 
disturbance. However, for this project, the separation between the works and 
nearby residences is expected to be sufficient to prevent nuisance from 
vibration at all locations. 

Negligible vibration 	VVith respect to annoyance to residents the typical distances to residences 
impacts expected 	from the bridgeworks are far enough that no impact would be expected. 

During the earthworks phase, vibratory rolling and some piling (in limited 
areas) would be required but typical distances to all of the residences from 
the WSO are far enough that this activity would be unlikely to result in 
significant annoyance. At residences within approximately 50 metres 
vibration may be perceptible, however the duration of this activity would be 
short and negligible impact would be expected. 

VVith respect to vibration annoyance to educational institutions and places of 
worship, the typical distances to these receptors from the bridgeworks are 
far enough that no impact would be expected. During the earthworks phase, 
vibratory rolling and some impact piling (in limited areas) would be required 
but typical distances to all of the receptors from the WSO are far enough that 
this activity would be unlikely to result in significant annoyance. Given that 
all educational institutions and places of worship are more than 
approximately 50 metres away from the construction works, it is unlikely that 
vibration will be perceptible. 

These vibration generating activities may cause some annoyance, however, 
they are only temporary and residents, educational institutions and places of 
worship should be informed in advance to allay any fears about potential 
building damage. This should form part of the community consultation 
program. 
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3.7.4 Blasting Impacts 	 0 
Although blasting is not expected to be used on this project, if it were to be 
carried out, blast charge and blast configuration would need to be selected 
to ensure that EPA goals are not exceeded. Before blasting can commence 
at a site, critical affected locations would be identified and appropriate 
measures taken to limit over-pressure and vibration to acceptable levels. 
Blasts would be monitored initially at these locations to ensure that predicted 
overpressure and vibration levels are not exceeded. 

3.7.5 Transportation Noise 

Spoil transportation routes would generally avoid populated or noise 
sensitive sites. Use of selected streets would minimise noise impacts such 
that an increase in noise on roads already carrying considerable traffic would 
be less noticeable. The use of the road corridor as a temporary haul route 
would also be beneficial to the local community. Furthermore, spoil haulage 
off the site would only occur during daytime hours. 

Temporary treatment, in the form of noise barriers protecting a number of 
school classroom windows may also be required if classroom noise levels 
are to exceed the EPA's noise criteria for classrooms, described in Section 
3.8. This would depend on the number of truck movements and is a matter 
for detailed design. 

3.7.6 Mobile Concrete Batching Plant Noise 

It is unlikely that a concrete batching plant would be established on the site. 
Concrete would be transported by agitator to the site. Mitigative measures as 
outlined in Section 3.8 would therefore be applicable to both of these pieces 
of equipment. 

Should a mobile concrete batching plant be required, a review of 
environmental factors would be prepared to examine the impacts of the plant 
on the environment. 

3.8 	CONSTRUCTION NOISE MITIGATION 	 0 
3.8.1 General Construction 

It is difficult to control noise from construction sites due to the variations in 
the duration, type of noise generated and also the location of residences. 
The EPA specifies conditions on the construction work to ensure that the 
most appropriate available techniques are used and the proposed equipment 
meets modern noise emission standards. 

Implementation of noise control measures, such as those suggested in 
Australian Standard 2436-1981 "Guide to Noise Control on Construction, 
Maintenance and Demolition Sites", are expected to reduce construction 
noise levels to acceptable levels. Reference to Australian Standard 2436-
1981, Appendix E, Table El suggests possible remedies and alternatives to 
reduce noise emission levels from typical construction equipment. Table E2 
in Appendix E presents typical examples of noise reductions achievable after 
treatment of various noise sources. Table E3 in Appendix E presents the 
relative effectiveness of various forms of noise control treatment. 
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0 

0 

0 

Table 3.8.1 below presents noise control methods, practical examples and 
expected noise reductions according to AS2436 and according to Renzo 
Tonin & Associates' opinion based on experience with past projects. 

TABLE 3.8.1 	RELATIVE EFFECTIVENESS OF VARIOUS FORMS OF NOISE CONTROL, dB(A) 

Typical noise reduction Maximum noise reduction 

Noise Control 
possible in practice possible In practice 

Practical Examples 
Method AS 2436 Renzo Tonin AS 2436 Renzo Tonin 

& Assoc. & Assoc. 

Screening Acoustic barriers such as earth mounds, 7 to 10 5 to 10 15 15 

temporary or permanent noise barriers 

Acoustic Enclosures Engine casing lagged with acoustic 15 to 30 10 to 20 50 30 

insulation and plywood 

Engine Silencing Residential class mufflers 5 to 10 5 to 10 20 20 

Substitution byss Use electric motors in preference to 15 to 25 15 to 25 60 40 

alternative proce diesel or petrol 
I 

The Renzo Tonin & Associates' listed noise reductions are conservatively 
low and should be referred to in preference to those of AS2436, in this study. 

Table 3.8.2 below identifies possible noise control measures that are 
applicable on the construction plant likely to be used on site. 

TABLE 3.8.2 — NOISE CONTROL MEASURES FOR LIKELY CONSTRUCTION PLANT 

Plant Description Screening Acoustic Silencing Alternative El Enclosures Process 

Mobile Crane x- 

Pneumatic Hand Tools (general) 

Dump Trucks x x 

Concrete Truck x x 

Welders x x 

Concrete Pump 

Truck (> 20 tonne) x X 

Concrete Vibrator X x x 

Silenced Air Compressor V, 

Jack hammers x x 

Excavator (30 tonne) x x 

Bulldozer x x 

Excavator (25 tonne) 

Light commercial vehicles (eg 4WD) 

Roller 

Grader 

Backhoe 

Concrete paver 

Asphalt Paver 

Scraper 

Vibratory Roller 

x x 
x x x 
x x 

x x 
x x 

x x 

x x 

x x 
x X 
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0 TABLE 3.8.2 — NOISE CONTROL MEASURES FOR LIKELY CONSTRUCTION PLANT 

Plant Description Screening Acoustic 
Enclosures 

Silencing Afternative 
Process 

Piling Drilling Rig V X X 

Spreader X .1 X 

To ensure efficient noise attenuation performance is achieved using any of 
the methods listed above, it is recommended acoustic engineers work 
closely with the construction contractors and carry out preliminary testing 
prior to commencement of construction work. 

The successful contractor would be required to develop a plan to monitor, 
assess and control potential noise/vibration impacts on a stage by stage 
basis as each phase of the works is defined and implemented. This would 
form part of an environmental management plan. 

Construction Noise 	The following environmental management measures would be taken to 
Management Plan 	minimise temporary noise impacts during construction: 	 0 

The contractor(s) would prepare a detailed construction noise 
assessment report showing predicted noise levels at critical locations 
and the mitigative measures proposed. The construction methods and 
noise control measures would be the most appropriate available and the 
proposed equipment would meet relevant standards. The report would 
demonstrate the contractor's intention to minimise noise impact wherever 
practicable. 

Construction noise would conform to EPA requirements. All plant and 
equipment would be required to comply with the limits set out in the 
Protection of the Environment Operations Act 1997. The use of 
alternative quieter construction technologies is preferred over noisy 
methods. 

Community Liaison - Leaflets and information would be distributed prior 
to the commencement of construction work informing potentially affected 
residents of the type, expected noise emissions, times and duration of 
any construction work. Any community queries, concerns or complaints 
regarding noise and vibration would also be addressed. 

Silenced Equipment - The quietest construction equipment would be 
selected and where possible residential class mufflers would be used. 
Noise from loud plant would also be silenced to residential standards and 
their operators would be instructed to operate the equipment in the 
quietest way possible. Noise control kits would be fitted to noisy mobile 
equipment and shrouds provided around stationary plant. 

Equipment Maintenance and Operation - All plant and equipment would 
be inspected to ensure that it is in ideal running order, regularly 
maintained and free of defective components to minimise noise 
emissions. 

Noise Monitoring - Noise compliance tests for all major equipment used 
on site would also be undertaken. Noise monitoring is to be conducted, 
where required, at all critical or sensitive areas (eg residences, schools 
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etc). The noise and vibration levels of all items of plant and equipment 
are to be tested for compliance with limits set in the environmental 
management plan immediately after the item is brought to site and prior 
to its regular use. Plant noise levels should also be re-checked at 
regular intervals over the period of construction in order to ensure that 
there is no critical degradation in the silencing equipment on any plant 
items. Additionally, regular monitoring of overall noise and vibration from 
potentially critical construction works would be conducted to assist in 
identifying and controlling emissions from particularly noisy or vibrating 
plant. 

Equipment Location - Noisy plant and equipment would be located as far 
as possible from noise sensitive areas, optimising attenuation effects 
from topography, natural and purpose built barriers and materials 
stockpiles. 

Project Planning and Erection of Barriers - Construction would be 
programmed so that noise barriers or mounding required to control traffic 
noise are built as soon as possible. Temporary noise barriers would be 
erected if necessary. 

Working Hours Restriction - The hours of operation of particularly noisy 
equipment would be restricted. Work outside normal hours would only be 
carried out in special circumstances and after liaison with Councils, the 
EPA and the local community. 

Access Roads - Site access roads would be selected as far as possible 
from noise sensitive areas, minimising any vehicle movements outside 
construction hours. A temporary haul road would be established along 
the route of the project. 

Complaints handling In addition to the noise mitigation measures outlined above, a management 
protocol 	 procedure would need to be put in place to deal with noise complaints that 

may arise from construction activities. Each complaint would need to be 
investigated and appropriate noise amelioration measures put in place to 
mitigate future occurrences, where the noise in question is in excess of 
allowable limits. 

Good relations with people living and working in the vicinity of a construction 
site should be established at the beginning of a project and be maintained 
throughout the project, as this is of paramount importance. Keeping people 
informed of progress and taking complaints seriously and dealing with them 
expeditiously is critical. The person selected to liaise with the community 
should be adequately trained and experienced in such matters. 

Where noise level exceeclances cannot be avoided, then consideration 
should be given to implementing time restrictions and/or providing periods of 
repose for residents. 

The above measures would be incorporated into the environmental 
management plan. As part of the environmental management plan, the 
successful contractor would conduct additional ambient noise monitoring, 
wherever required, for the purpose of gaining approval from the EPA for the 
construction of the roadway. Therefore, prior to the contractor submitting an 

0 	 application to the EPA to carry out construction work, they would need to 
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conduct noise monitoring at the exact location of residences where noise 
impact is likely to be of concern. This would ensure accurate LAN 
background noise levels are determined at the relevant critical assessment 
points. From this data, relevant construction noise limits can be determined 
for noise control and compliance check purposes. 

Furthermore, the EPA may monitor noise or request that construction noise 
be monitored to ensure that levels comply with its guidelines, approvals and 
licences. 

3.8.2 Barriers 

The construction of temporary noise barriers can be from any durable 
material with sufficient mass to prevent direct noise transmission eg. 
plywood, steel, fibrous-cement or polycarbonate, selected to withstand the 
weather elements. Plywood 15-20mm thick is often adequate for use as a 
noise screen. Noise screens must also have no clearance gaps underneath 
them. 

In addition to the above, a noise screen design should give regard to the 
following: 

The extent of noise reduction required of the noise screen as a whole as 
perceived from any potentially affected receiver sites. 

Any penetrations through the fabric of the noise screen should be sealed 
air tight. 

0 All joints between noise screen panels should be overlapped or sealed 
air tight. 

3.8.3 Acoustic Treatment of Residences 

If, after implementing all practicable noise control measures on plant and on 
site and after managing the site in a way that noise from the site is reduced 
to the lowest practical limit, it is determined that additional acoustic treatment 
is needed, negotiations with residents at each receiver is needed to assist 
with determining the best method of acoustic treatment. Additional acoustic 
treatments may include closing or upgrading windows with provision of 
alternative temporary or permanent ventilation. 

3.8.4 Guidelines for Piling Activities 

No piling at night 	Whilst the contractor may not use any percussive piling as such, but rather a 
pile-drilling rig, the following recommendations are included should the 
contractor do so. 

Piling activities should not be conducted outside of the daytime construction 
period as the noise emissions from piling activities are much higher than that 
of other activities carried out on site. Piling has the potential to cause sleep 
disturbance at the NAR's. 

Whilst Chapter 171 of the EPA's ENCM provides guidelines on typical 
construction activities, there are no specific guidelines for assessing noise 
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0 

from piling activities. General guidance is provided by the EPA that the 
acceptability of a given noise not only depends on its level but also on its 
character and the character of the background sound in the area. 

Due to the impulsive nature of piling noise and its intermittency, piling noise 

often does not register on the standard LIO noise level scale. This is the case 

when piling is carried out using a slow strike rate. The resulting problem is 
that very high levels of noise can be emitted from piling without adequate 
limits applied to protect the amenity of nearby residents. 	Complaints 

regarding construction noise may arise as a result if this. 

In addition, to protect the noise amenity of the area, assessment of piling 
noise can be based on the average maximum noise level from this type of 

event, denoted by the Lavmax. An appropriate limit, keeping in mind the 
nature and quality of the noise and its duration is that the Lavmax should not 

exceed the background L90 noise level by more than 15dB(A). The EPA in 
Chapter 19 of their ENCIVI recommend such a limit, assessable immediately 
outside a residence, for preventing sleep arousal from short-duration high-
level noises occurring during night-time. Therefore, applying such a limit 
during daytime and at the residential property boundary provides for a 

conservative assessment. 

It is therefore recommended that piling activities be carefully managed. 
Public consultation regarding the proposed activities should be carried out 
prior to the commencement of any piling works, informing in particular of the 
total duration of piling activities and of respite times, when there is no piling 

activity on site. A complaints-phone-line should be established for residents 
to inform the site of unsatisfactorily high noise levels. 

3.8.5 Blasting 

E 

Although blasting is not expected to be required, if it were to be carried out 

the following applies 

To ensure that the EPA's over-pressure and vibration limits are complied 

with, the following recommendations would be provicled~ 

0 noise and vibration predictions would be required once the proposed 
charge and blast configuration information becomes available in order to 
establish buffer zones around blast sites, 

blast charges and blast configurations would be selected to ensure that 

EPA goals are not exceeded, 

dilapidation surveys would be conducted on all buildings located within 
the buffer zones prior to commencement and after completion of all 

blasting activities at each site, 

0 the blasting contractor would conduct and monitor one or more trial 
blasts to obtain appropriate propagation characteristics at each blast site, 

methods would be implemented to control noise and vibration from blasts 

as described in Chapter 154 of the EPA's "Environmental Noise Control 

Manual", as deemed necessary, and 

18 

REPORT T440-12FO5 (REV9) WS0 ASSESSMENT UPDATE.DOC 

Renzo Tonin & Associates Pty Ltd 	 -49.- 	
Environmental Acoustics Group 



blasts would be monitored at all critical sites to ensure compliance with 
the set limits. 	 0 

3.8.6 Construction Vibration Management 
Construction 	The following in-principle vibration control measures are provided to 
Vibration 	 minimise vibration impact from construction activities to the nominated 
Management Plan 	occupancies and to meet the EPA's human comfort vibration limits: 

The proper implementation of this vibration management plan is required 
to avoid adverse vibration disturbance to affected occupancies. 
Consultation with property owners/residents is recommended and should 
be aimed at providing a communication path directly to the contractor. 

A management procedure will be implemented to deal with vibration 
complaints. Each complaint will be investigated and where vibration 
levels are established as exceeding the set limits, appropriate 
amelioration measures shall be put in place to mitigate future 
occurrences. 	

0 
Where vibration is found to be excessive, management measures shall 
be implemented to ensure vibration compliance is achieved. 
Management measures may include modification of construction 
methods such as using smaller plant, establishment of safe buffer zones 
and if necessary, time restrictions for the most excessive vibration 
activities. Time restrictions are to be negotiated with affected receivers. 

Carry out vibration testing of actual equipment on site to determine 
acceptable buffer distances to commercial and residential occupancies. 

Carry out additional vibration monitoring when construction activities are 
at the nearest point to the nominated occupancies. This monitoring may 
signal to the contractor by way of a buzzer or flashing light etc, when 
levels approach/exceed the recommended limits in nearby occupancies. 

Before, during and after the construction stages we recommend 
preparation of a dilapidation report on the state of the existing buildings 
nearest to the road corridor. 	 0 

3.9 CONCLUSION 

The noise impact from the proposal has been assessed against the EPA's 
'Environmental Noise Control Manual'. All areas likely to be impacted upon 
by the construction of the proposed WSO have been identified, including 
residences. educational institutions and places of worship. 

To meet the EPA's noise objectives at all critical locations noise control 
measures are suggested for consideration by the community and the EPA. 
The use of suitably designed mitigative measures such as temporary or 
permanent noise barriers would ensure compliance with the EPA's 
construction noise level objectives where practical and feasible. Other 
temporary or permanent acoustic treatments could be applied directly to 
residential or educational buildings, where the cost of noise mitigation using 
noise barriers is high compared to the number of buildings likely to benefit 
from the noise control measures, or if the use of barriers is inappropriate fo * 
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visual or other reasons. For areas with isolated residences or with isolated 
schools, building treatments could be applied to achieve the required noise 
objectives. The final choice of noise mitigation measures however, would be 
the subject of community consultation. 

It is our opinion that the roadway can be constructed in such a manner that, 
with the necessary acoustic controls, will ensure minimal impacts to the local 
community. We conclude that with the appropriate mitigation measures in 
place, noise and vibration impact from the construction of the roadway can be 
contained to levels that comply with the EPA's primary objectives. 

0 
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0 	4. ROAD TRAFFIC NOISE CRITERIA 

EPA's Traffic Noise 	In May 1999, the Environment Protection Authoirity released their new policy 
Policy 	 on traffic noise entitled "Environmental Criteria for Road Traffic Noise*. This 

new policy has been agreed to by NSW Government bodies, including the 
Roads and Traffic Authority, (Ref: EPA's "Guide to the Draft Environmental 
Criteria for Road Traffic Noise", June 1998) and as such the criteria is 
sometimes referred to as the "NSW Government Environmental Criteria for 
Road Traffic Noise". This new EPA policy has replaced the draft EPA policy 
dated June 1998 and all previous traffic noise policies. 

4.1 	RESIDENTIAL LAND USE DEVELOPMENT AREAS 

4.1.1 New Road Corridor 

L,,, Noise Level 	
The EPA's noise goals use the following traffic noise descriptors for the 

Criteria 	 noise assessment of new roads in residential areas: 

LAeq 15hour 	15 hour daytime (7am-10pm) equivalent continuous noise 
level 

LAeq, 9hour 9 hour night-time (10pm-7am) equivalent continuous noise 
level 

Relevant to this proposal, is Category 1 of the trafFi(, noise policy which 

states the following road traffic noise criteria for proposed road or residential 

land use developments~ 

TABLE 4.1.1 EPA'S ROAD TRAFFIC NOISE CRITERIA FOR PROPOSED ROAD OR 
RESIDENTIAL LAND USE DEVELOPMENTS 

Type of 	 Criteria 

Development 
I Day, dB(A) 	Night, 	 Where Criteria are Already Exceeded 

dB(A) 

1, New freeway or LeQ~'5rr 55 	L,Q~qr_ 50 	The new road should be designed so as not to increase 

arterial 	road 	 existing noise levels by more than 0.5dB. 

corridor Where feasible and reasonable, noise levels from 
existing roads should be reduced to meet the noise 
criteria. In some instances this may be achievable only 
through long-term strategies such as improved planning, 
design and construction of adjoining land use 
developments, reduced vehicle emission levels through 
new vehicle standards and regulation of in-service 

vehicles greater use of public transporl-. and alternative 

methods of freight haulage 

Source~ Table 1. EPA s "Environmental Criteria for Road Traffic Noise" (May 1999) 

The noise guidelines for residential areas apply externally 1 metre from a 
facade that is most exposed to traffic noise, and at a height of 1.5 metres 
above the floor level, The residential noise criteria include a 2.5dB(A) 
allowance for noise reflected from the facade. 

The noise criteria specified in Table 1 of the EPA's new traffic noise policy 
states~ 
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"Specified noise values refer to noise from traffic on roads, road bridges and 

freeways, and do not include ambient noise from other sources. However they rely 0 
on all traffic noise at the receiver location - not only noise due to the project under 
consideration." 

'Allowance'criteria 	Further to the traffic noise criteria presented above, where the criteria cannot 
only applies after all 	be achieved, then traffic noise control measures implemented shall approach 
other measures have these criteria as far as is reasonable and feasible while taking into account 
been exhausted 	cost effectiveness. That is, the +0.5dB(A) allowance is only assigned where 

all feasible and reasonable mitigation measures have been used. 

The EPA policy states that noise impact be assessed immediately after 
opening of the road, being the year 2006, and for 10 years after opening of 

the road, being the year 2016 (Ref: Appendix C1, p3l, EPA's "Environmental 

Criteria for Road Traffic Noise", May 1999). 

The highest traffic volumes for the year 2016 are used here resulting in 
conservatively high noise level predictions for the purpose of assessing 
impact and subsequently more stringent noise attenuation requirements. 

4.1.2 Existing Roads 
For areas along existing roads removed far enough from the proposal that 
noise emission from the proposal does not itself directly contribute to the 
traffic noise levels, any change in traffic noise impact should be compared to 
the EPA's noise goals as set for redeveloped roads. 

Even though many existing roads within the study area will not be 
redeveloped, many of them may experience increases (or decreases) in 
traffic volumes and changes to traffic mix as a result of the proposal. 
Relevant to this aspect of the assessment are Categories 3, 6 and 12 of the 
EPA's traffic noise policy which sets 'base' noise criteria relevant to 
residential noise receivers along freeway / arterial, collector and local roads, 
respectively. These are summarised in Table 4.1.2 below. 

Type of 
Development 

TABLE 4.1.2 EPA'S ROAD TRAFFIC NOISE CRITERIA FOR 
REDEVELOPMENT OF ROADS 

Criteria 

Day, 	Night, 	 Where Criteria are Already Exceeded 
dB(A) 	dB(A) 

3. Redevelopment I I_Aec:'15,r~60 LA,,~9,55 ii In all cases, the redevelopment should be designed so as not to 
of existing 	 increase in existing noise levels of more than 2 d8 
freeway/arterial road 	 I'll, 	f 	Ji-I — re—n—le — e le — fr— —i-in roads 
6. Redevelopment 	LAeQ 'r, 60 
of existing collector 
road 

12. Redevelopment 	I—Aec, , 55 
of existing local 
roads 

LAe,,(I,,,55 should be reduced to meet the noise criteria. In many instances 
this may be achievable only through medium-term and long-
term strategies, such as regulation of exhaust noise from in-
ervice vehicles, limitations on exhaust brake use', restricted 

LAeq(lrlr)50 access for sensitive areas or during sensitive times to low-noise 
vehicles, improved planning, design and construction of 
s 
adjoining land use developments, reduced vehicle emission 
levels through new vehicle standards and regulations of in- 
service vehicles, and alternative methods of freight haulage 

Source. Table 1, EPA s "Environmental Criteria for Road Traffic Noise" (May 1999). 

Importantly, where the 'base' traffic noise criteria is exceeded along existing 
roads, the EPA's traffic noise policy considers noise increases of more than 
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2dB(A) over existing levels to be significant. In such circumstances, where 
feasible and reasonable, noise levels from existing roads should be reduced 
to meet the 'base' noise criteria. 

Renzo Tonin & Associates do not agree with Wilkinson Murray's 
interpretation of the WSO as affecting existing roads in a manner described 
as a 'new development which has the potential to change traffic flows on 
surrounding roads' (p.41 of Working Paper). This implies the use of 
Category 7 of Table 1 in the EPA's ECRTN, which does not apply to this 
project. 

4.1.3 Maximum Night Time Noise Levels - Sleep Arousal Criteria 
No specific limits, but The EPA's policy on traffic noise does not specify a night-time Lma,  noise 
broad assessment 	limit or noise goal. This is because research conducted to date in this field 
required 	 has not been definitive and the relationship between maximum noise levels, 

sleep disturbance and subsequent health effects is not currently well 
defined. According to the policy however, the likely maximum or peak noise 
levels from new freeway or arterial roads are to be broadly assessed and 
reported for the night-time period, which is generally considered by the EPA 
as being 1 Opm to 7am. 

The EPA's Leo 9 hour noise goal, described above, partially assists with the 
control of overall noise at night. Therefore it could be argued that the night-
time LeQ. 9 hour noise goal partially takes into consideration the issue of sleep 
pre5ervation. 

The EPA's "Environmental Noise Control Manual" (Chapter 19), provides 
general noise guidelines for assessing sleep arousal resulting from short 
duration high level noises which occur at night (10pm to 7am). These 
guidelines, however, do not necessarily apply directly to traffic noise. 

The EPA's general sleep arousal goal is as follows: 

"Noise controls should be applied with the general intent to protect people 
from sleep arousal. To achieve this, the L, level of any specific noise source 
should not exceed the background noise level (L90) by more than 15dB(A) 
when measured outside the bedroom window. " 

According to the above and given a typical measured background noise level 
(L9c)) of say 35dB(A) measured at night [see Section 2 of this report], the 
noisc criterion nutside the bedroom window would be. 

L, < 1_90  35dB(A) + 15dB(A) = 50dB(A) ... outside 

Importantly, existing noise levels measured along the proposed route 
indicate that in many instances, L, noise levels would currently exceed the 
L9c  noise levels by more than 1 5dB(A), even before the road is built. 

L90 Background + 	We are in general agreement with this guideline, however, recent research 
5dB(A) is too 	shows that low-level noises, even though they exceed the background by 
stringent 	 more than 1 5dB(A) do not necessarily cause sleep arousal [see Carter et al, 

Acoustics Australia vol 20 No 2 August 1992 pp49-55]. It is noted that the 
EPA's ENCM guideline was written in 1985 and there has been new 
research carried out since then on sleep disturbance, as set out in Appendix 
B of the "Environmental Criteria for Road Traffic Noise" (ECRTN). The 
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EPA's sleep arousal criterion is currently being reviewed as the general 
opinion is that this criterion is conservatively low. 	 0 
We therefore obtain guidance from recent work produced by Ghefahn 
[Acoustics Australia vol 20 No 2 August 1992 pl>43-47]. Griefahn has 
developed a dose/response curve from recent research relating noise induced 
awakenings with the number of short noise events which occur during a night. 

For intermittent or short-duration noise events, Griefahn shows that there are 
zero awakenings amongst 90% of the exposed population (including the aged) 
if maximum noise levels inside bedrooms are at'. 

59.4dB(A) for 2 noise events per night 
54.1 dB(A) for 10 noise events per night, and 
53.6dB(A) for 30 noise events per night. 

Griefahn also notes that at an absolute level of 53.2dB(A) measured indoors, 
there are zero awakenings in 90% of the population. This level "represents 
the upper risk which must not be exceeded in order to avoid long-term 
effects on health". 

A level of 53.2dB(A) measured indoors corresponds to a conservative level 
of 65dB(A) measured outside the bedroom window assuming windows are 
open for ventilation. Therefore, we adopt as a criterion which will ensure that 
90% of the population (including the aged) are protected in their sleep an 
emergence level (L,,ma,  or Lj) of 65dB(A). This criteria applies to short-
duration noises which occur at night such as doors closing, car engines 
revving, tyre screeching and people noise. 

For continuous, steady or quasi-steady noise, recent evidence suggests an L-,, 
of 40dB(A) be used as an upper limit for assessment of sleep arousal inside 
bedrooms. This criteria can also be expressed in terms of noise levels outside. 
Research conducted by Carter et al (1992) found the attenuation through a 
slightly open window when measured at the centre (bed position) of a bedroom 
is in the order of 13 to 20dB(A) when measured in L,,,,. Using a typical noise 
reduction of 15 dB(A), then the maximum allowable L q  noise levels outside is 
55dB(A) to avoid sleep awakenings during the night for 90% of the population 
including the aged. The EPA's ECRTN policy for new freeways or arterial* 
roads, is therefore more stringent than this as it recommends a night-time L.,q  
noise level of 50dB(A) expressed in terms of LAeq 9hour 

Furthermore, Figure 2.1 of the EPA's ECRTN (produced by Bullen et al. 
1996), reproduced below as Figure 4.1, synthesises a number of studies 
that have been conducted into sleep disturbance due to noise expressed in 
terms of maximum internal levels for intermittent and short-duration noise 
events from a range of different noise sources. 

0 
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Figure 4.1 Awakenings Due To Noise (compiled from various studies) 

Bullen et al. (1996) 
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Figure 2.1 demonstrates the problerTIS in using the ENCM's "background + 
15dB(A)" criterion to predict awakenings from noise. That is, if according to 
the ENCM, the outdoor sleep arousal criterion were to be Ll.,uw"r < 50dB(A), 
then this translates to an indoor noise criterion of approximately Ll,,nj,,r —< 
35dB(A), after applying an outdoor-to-incloor correction of 15dB(A) (see 
Carteret al, 1992). Similarly, should an outdoor-to-indoor correction of only 
10dB(A) be applied, then the indoor noise criterion would be 	—< 
40dB(A). According to Figure 4.1, both of these indoor noise criteria are 
significantly below the lowest level required to cause a single awakening, 
demonstrating how the ENCM's "background + 15dB(A)" criterion is overly 

0 
	 conservative. 

4.2 	SENSITIVE LAND USE DEVELOPMENTS 

The Environment Protection Authority's traffic noise policy also sets 
guidelines for the assessment of traffic noise on sensitive land use 
developments. 
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is 
TABLE 4.1.2 EPA'S ROAD TRAFFIC NOISE CRITERIA FOR SENSITIVE LAND USE 

DEVELOPMENTS 

Type of Criteria 
Development 

L q(1hr),d13(A) Noise Mitigation Measures 

Day Night 

To achieve internal noise criteria in the short-term, 
1 . 	Proposed 401 the most practicable mitigation measures are often 

school related to building or facade treatments. 
classrooms 

In the medium to longer term, strategies such as 

Existing 45 
1 regulation of exhaust noise from in-service vehicles, 

school limitations on exhaust brake use, and restricting 

classroom — 
access for sensitive areas or during sensitive to low 
noise vehicles can be applied to mitigate noise 

Hospital 35 
1 

35
1 impacts across the road system. Other measures 

wards 
include improved planning, design and construction of 
sensitive land use developments-, reduced new 

Places of 40 40' 
vehicle emission standards; greater use of public 
transport-, and alternative methods of freight haulage. 

worship These medium- to long-term strategies apply equally 

2 to mitigating internal and external noise levels. 
Active Lq(l 5hr),,"' 60 - 

recreation Where existing levels of traffic noise exceed the 

(eg golf criteria, all feasible and reasonable noise control 

courses) measures should be evaluated and applied. Where 
this has been done and the internal or external 
criteria (as appropriate) cannot be achieved, the 
proposed road or land use development should be 

Passive L,.q(15hr)"' 55 
2 designed so as not to increase existing road traffic 

recreation noise levels by more than 0.5dB(A) for new roads and 

and school 2dB(A) for redeveloped roads or land use 
playgrounds development with potential to create additional traffic. 

Source: EPA's "Environmental Criteria tor Road I rattic Noise' (may iv~jv). 

N o t e 	1 . 	Internal noise criteria 
2. External noise criteria 
- 	no criteria specified in the EPA policy 

Further to the EPA criteria set out above, it is appropriate to assess noise 
impact upon commercial and industrial developments on the basis of the 

recommended noise levels set out in Australian Standard 2107 — 1987 
"Acoustics — Recommended design sound levels and reverberation times for 
building interiors". 

4.2.1 Educational Institutions 

The 	guidelines for schools are relevant between 8.30arn and 3.30pm 
with the assessment point being inside the classroom with the windows 

open. To meet a level of 40-45dB(A) internally, the external noise level 
should not exceed 55dB(A). Where current ambient noise levels inside 

existing classrooms exceed 45dB(A), then the permitted increase in ambient 

noise level is 0.5dB(A) for new roads and 2dB(A) for redeveloped roads. 

Existing schools 
	

Existing educational institutions, which could potentially be affected by the 
proposed road, are~ 

is 

Casula High School - Myall Road, Casula; 
Prestons Public School - Kurrajong Road and Box Road, Prestons-1 	

is 
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0 Lurnea High School - Hiliview Parade, Lurnea: 
* Sule College - Kurrajong Road, Prestons; 
* Lurnea Public School - West Street and Reilly Street, Lurnea; 
0 Miller TAFE College - Hoxton Park Road and Banks Road, Miller; 
• Miller High School - Cabramatta Avenue, Miller-, 
• Hoxton Park Public School - Hoxton Park Road and First Avenue, 

Hoxton Park; 
• Hoxton Park Catholic School - Hoxton Park Road, Hoxton Park 
• Catholic Hoxton Park / Hinchinbrook Good Shepherd School — 20 

Twentieth Avenue, Hoxton Park; 
• Hoxton Park High School - Wilson Road, Hoxton Park-, 

• Liverpool Handicapped Centre and Sheltered Workshop - Cowpasture 
Road and Fifteenth Avenue, Hoxton Park; 

• Hinchinbrook Public School - Hinchinbrook Drive and Keppel Circuit, 
Hinchinbrook-, 

• Cecil Hills High School - Leopold Place, Cecil Hills; 
• Horsley Park Public School — The Horsley Drive & Wallworth Road, 

Horsley Park; 
• Eastern Creek Public School — Rooty Hill Road, South, Eastern Creek; 
• Seven Hills North Public School — Seven Hills Road & Windsor Road, 

Seven Hills; 
• Marion Primary School, Horsley Park — The Horsley Drive & Felton 

Street, Horsley Park*, 
• Plumpton Primary School — Bottles Road, Plumpton; 
• Plumpton High School — Bottles Road & Hyatts Road, Plumpton; 
• William Dean Primary School - Yarramundi Drive, Dean Park; 
• Glendenning Primary School — Armitage Drive, Glendenning; 
• St Francis of Assissi Catholic Primary Glendenning — Richmond Road & 

Stone Street, Glendenning-, 
• Quakers Hill High — Lalor Road & Summerfield Avenue, Quakers Hill, 
• Quakers 	Hill 	Parish 	Primary — 	Farnham 	Road 	and 	Barnier Road, 

Quakers Hill, 
• Quakers Hill Public — Quakers Hill Road & Medlow Drive, Quakers Hill-, 

• Kings Langley Primary — Isaac Smith 	Parade & Pont Place, 	Kings 
Langley-, 

• Matthew Pearce Primary — Astoria Park Road, Baulkham Hills, 
• New Tribes Bible College - Power Street & Rooty Hill Road, Plumpton, 
• Holy Family High — Quakers Hill Rd & Benalla Court, Quakers Hill, 
• Marayong Heights Primary — Shedworth Street, Marayong-, 

• University of Western Sydney (Western Sydney Institute of TAFE & Terra 
Sancta College) — Quakers Hill Road. Quakers Hill-, 

• Barnier Primary — Barnier Road and Farnham Road, Quakers Hill-, and 

• Clare Cath High — Buckwell Drive, Hassall Grove. 

Future schools 	Proposed educational institutions which could potentially be affected by the 
proposed road are~ 

Carnes Hill Primary School — Cowpasture Road and Twelfth Avenue, 
Hoxton Park-, 
Bumbera Street Primary School — Bumbera Street, Prestons', 
Horningsea High School — west of Bumbera Street, Prestons: 
Prestons West Primary School — near Skipton Lane, Prestons West-, and 

Prestons Public School - Dalmeny Drive, Prestons 
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4.2.2 Places of Worship 
Existing places of worship, which could potentially be affected by the 
proposed road, are: 

Hoxton Park Christian Life Centre - Illaroo Road and Hoxton Park Road, 
Hoxton Park-, 
Seventh Day Adventist - Hoxton Park Road, Hoxton Park; 
Catholic Hoxton Park / Hinchinbrook Good Shepherd Church — 2C 
Twentieth Avenue, Hoxton Park; 
Horsley Park Catholic Church; and 
Rooty Hill Presbyterian Church. 

There are no proposed places of worship along the Orbital route that could 
be affected by the road. 

4.2.3 Recreational Areas: Parks and Reserves 
Major existing recreational areas, which could potentially be affected by the 
proposed road, are: 

Liverpool Showground - Kurrajong Road, Prestons', 
Miller Park, Powell Oval - Hoxton Park Road, Miller; 
Hoxton Park Recreation Reserve - Hoxton Park Road, Hoxton Park-, 
Serbian Cultural Club - 256 Cowpasture Road, Hoxton Park (to be 
acquired by RTA)-, 
Sydney International Shooting Range — Cecil Hills, Hoxton Park Corridor 
Western Sydney Regional Park, Cecil Park 
Fairfield City Farm (Mountain Bike Track), Darling Street, Abbottsbury 
Sydney International Equestrian Centre, The Horsley Park Dr, Horsley 
Park 
Horsley Park, Horsley Dr & Arindle Rd, Horsely Park 
Australia's Wonderland, Wallgrove Rd, Minchinbury 
Eastern Creek Raceway, Ferrers Rd, Eastern Creek 
Pinegrove Memorial Park (Lawn Cemetery), Kington St, Minchinbury 
Cawarra Reserve, Cawarra Street, Minchinbury 
Morreau Reserve. Cnr Eastern Rd & Rooty Hill Rd, Rooty Hill 
Harry Dennison Park, Rooty Hill 
Aquilina Reserve, Reginald Street, Rooty Hill 
Narragundy Reserve, Knox Road Doonside 
Blacktown Pioneer Soccer Field' Blacktown 
Sanford Street Reserve, Glendenning 
Yarramundi Dr Reserve, Yarramundi Drive, Dean Park 
Anthea Place Reserve, Anthea Place, Dean Park 
Symmond Road Reserve, Dean Park 
Wright Reserve, Pye Road, Kings Park 
Corbin Reserve, Kings Park 
Qua-Mara Pony Club, Quakers Hill 
Melrose Park, Melrose Ave, Quakers Hill 
Faukland Cres Reserve, Faukland Cres, Kings Park 
Glenwood Park, Glenwood Park Dr, Glenwood (under development) 
Reserve (sth of Meurants), Meurants Rd, Glenwood (under development) 
Discovery Park, Kings Langley 
Lady Penrhyn Reserve, Hartarn Street & Rosina St Kings Park 	

0 
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Edna Street Reserve, Kings Langley 
0 Troubador Park, Kings Langley 

Solar Ave Reserve, West Baulkharn Hills 
Sierra Reserve, West Baulkharn Hills 
Col Sutton Park, West Baulkharn Hills 

0 

0 
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0 	5. TRAFFIC NOISE PREDICTION METHODOLOGY 

5.1 	TRAFFIC NOISE MODEL 

Noise levels along the proposed Western Sydney Orbital were modelled and 
noise predictions have been calculated for the first year of the road opening, 
year 2006, and ten years after opening, year 2016. 

CORTN model 	Noise predictions are based on a method developed by the United Kingdom 
Department of Environment entitled "Calculation of Road Traffic Noise 
(1988)" known as the CORTN (1988) method. This method has been 
adapted to Australian conditions and extensively tested by the Australian 
Road Research Board and as a result it is recognised and accepted by the 
Environment Protection Authority. The model predicts noise levels for 
steady flowing traffic and a modified method has been developed which 
enables an accurate prediction of noise from high truck exhausts to be taken 
into account. 

The method predicts the 1_10. lh,,r  noise levels, and a correction of -3dB(A) is 
applied to obtain the Leq, 1 hour noise levels for every hour in a 24 hour day. 
The Leq(l hour) noise levels for the time period 7.00am to 1 0.00pm are then 
collated and logarithmically averaged to derive the daily Leq(15 hour)  noise level. 
Similarly, the Leq(l hour)  noise levels for the time period 1 0.00pm to 7.00arn are 
collated and logarithmically averaged to derive the night time L,,1(9 hour)  noise 
level. 

Model inputs 	 The noise prediction model takes into account'. 

0 	traffic volume and heavy vehicle forecasts-, 
• vehicle speed, 
• road gradient, 
• location of the noise sources on the road lanes travelling in each direction, 
• different source heights for cars and trucks (3 source heights for trucks) 
• the differing source heights of cars and trucks-, 
• relative levels and angles of view of the road from the receiver's position-, 
* intervening ground type between the road and the noise receivers 
• attenuation from barriers (natural and purpose built) and cuttings-, 
• reflections from barriers, cuttings, roadside structures etc; 
• the noise reduction from the use of an open-graded asphaltic concrete 

road surface along the WSO-, and 
• correction for shielding due to any intervening buildings between the road 

and receivers. 

Details of assumptions used in the model for noise contour predictions are 
given in Appendix B to this report. 

Traffic volumes used in the predictions were based on modelled traffic 
volumes for a non-tolled WSO. While the use of non-tolled traffic volumes 
provides an overestimate of traffic noise for the WSO, it simultaneously 
underestimates traffic volumes and hence traffic noise from roads such as 
Wallgrove Road, where traffic volumes may be higher under the tolled WSO 
scenario. 
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To predict traffic noise levels and generate noise contours for the proposed 

road, the following traffic volumes, composition and vehicle speeds were 

used for the year 2016 as presented in Table 5.1 below. 

TABLE 5.1 PREDICTED TRAFFIC VOLUMES FOR THE PROPOSED WS 	(YEAR 2016) 

Road Section Vehicle 
Speed 

(km/hr) 

15 hours 

(7am to 10pm) 

9 hours 

(I Opm to 7am) 

Total 
Volume 

% Heavy 
Vehicles 

Total 
Volume 

% Heavy 
Vehicles 

Western Sydney Orbital (WSO) - Main Carriageways 

WSO - north of Camden Valley Way 90 46,003 11 7,826 11 

WSO - north of Bemera Rd 90 42,614 11 7,248 11 

WSO - north of Cowpasture Rd 90 44,065 11 7,495 11 

WSO - north of Elizabeth Dr 90 44,335 11 7,541 11 

WSO - north of Elizabeth Dr 110 461 ob 8 8660 8 

WSO - north of The Horsely Dr 110 57100 7 11810 7 

WSO - north of Old Wallgrove Rd 110 378bo 7 7830 7 

WSO - north of M4 Motorway 110 45800 6 9430 6 

WSO - north of Great Western Hwy 110 51500 6 10600 6 

WSO - north of Power St 90 47100 4 9700 4 

WSO - east of Richmond Rd 90 49400 6 8290 6 

WSO - east of Quakers Hill Parkway 90 58500 5 9830 5 

WSO - east of Sunnyholt Rd 90 58300 6- 8540 6 

WSO - east of Norwest Blvd 90 30800 7 4510 7 

WSO - east of Old Windsor Rd 90 v ~L 36000~ 8 1 	5220 8 

WSO Ramps 

Northbound WSO Ramp from Camden Valley Way 60 5535 11 942 11 

ESouthbound WSO Ramp onto Camden Valley Way 60 5535 11 942 11 

Eastbound WSO Ramp onto M5 60 6542 11 1113 11 

Westbound WSO Ramp from M5 60 6542 11 1113 11 

Northbound M5 Ramp from Camden Valley Way 60 10756 11 
1 	

1830 1 

Southbound M5 Ramp onto Camden Valley Way 60 10756 11 1830 11 

Northbound WSO Ramp from M5 60 9308 11 1583 1 

Southbound WSO Ramp onto MS 60 9308 11 1583 1 

Eastbound WSO Ramp onto Bernera Rd 60 4090 11 696 

Westbound WSO Ramp from Bernera Rd 60 4090 11 696 

Eastbound WSO Ramp from Bernera Rd 60 5526 11 940 

Vvestnound WSO Ramp onto Bernera Rd 60 5526 11 940 

Westbound WSO Ramp from Cowpasture Rd 60 4746 11 807 

Eastbound WSO Ramp from Cowpasture Rd 60 4746 11 807 

Westboun WSO Ramp onto Cowpasture Rd 60 4054 11 690 

Eastbound WSO Ramp onto Cowpasture Rd 60 4054 11 690 

Northbound WSO Ramp onto Elizabeth Drive 	 60 1450 11 247 

Southbound WSO Ramp from Elizabeth Drive 	 60 1450 11 247 

Southbound WSO Ramp onto Elizabeth Drive 60 3174 11 540 

Northbound WSO Ramp Elizabeth Dr 80 4250 10% 750 10% 

Northbound WSO Ramp off Elizabeth Dr 80 9435 9% 1665 9% 

Southbound WSO Ramp onto Elizabeth Dr 80 5780 8% 1020 8% 
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TABLE 5.1 PREDICTED TRAFFIC VOLUMES FOR THE PROPOSED WS 	(YEAR 2016) 

Road Section Vehicle 
Speed 

(km/hr) 

15 hours 

(7am t 	10pm) 

9 hours 

o 7am) —LIOPM 

Total 
Volume 

% Heavy 
Vehicles 

Total 
Volume 

% Heavy 
Vehicles 

Southbound WSO Ramp Elizabeth Dr 80 6545 10% 1155 10% 

Northbound WSO Ramp onto The Horsley Dr 80 4675 10% 825 10% 

Northbound WSO Ramp off The Horsley Dr 80 6035 9% 1065 9% 

Southbound WSO Ramp onto The Horsley Dr 80 7650 8% 1350 8% 

Southbound WSO Ramp off The Horsley Dr 80 1785 10% 315 10% 

Northbound WSO Ramp to M4 Motorway 80 8755 1 1% 1545 11% 

Northbound WSO Ramp from M4 Motorway 80 6715 8% 1185 8% 

Southbound WSO Ramp onto M4 Motorway 80 13600 7% 2400 7% 

Southbound WSO Ramp off M4 Motorway 80 5780 12% 1020 12% 

Northbound WSO Ramp onto Gt Western Hwy 80 4845 12% 855 12% 

Northbound WSO Ramp from Gt Western Hwy 80 1530 12% 270 12% 

Southbound WSO Ramp onto Gt Western HWY 80 4590 13% 810 13% 

Southbound WSO Ramp from Gt Western Hwy 80 5865 12% 1035 12% 

Northbound WSO Ramp onto Power St 80 6545 12% 1155 12% 

Northbound WSO Ramp from Power St 80 7055 12% 1245 12% 

Southbound WSO Ramp onto Power St 80 18615 9% 3285 9% 

Southbound WSO Ramp from Power St 80 6290 12% 1110 12% 

Northbound WSO Ramp onto Richmond- 
 Rd 80 16575 9% 2925 9% 

Eastbound WSO Ramp from Richmond Rd 80 25160 11% 4440 11% 

Southbound WSO Ramp from Richmond Rd 80 8925 10% 1575 10% 

Westbound WSO Ramp to Richmond Rd 80 8330 9% 1470 9% 

Eastbound WSO Ramp from Station Rd 80 7140 11% 1260 11% 

Westbound WSO Ramp to Station Rd 80 15130 9% 2670 9% 

Eastbound WSO Ramp to Sunnyholt Rd 80 6120 14% 1080 14% 

Eastbound WSO Ramp from Sunnyholt Rd 80 12750 10% 2250 10% 

Westbound WSO Ramp to Sunnyholt Rd 80 11475 7% 2025 7% 

Westbound WSO Ramp from Sunnyholt Rd 80 11220 10% 1980 10% 

Eastbound WSO Ramp onto Norwest Blvd 80 7735 9% 1365 9% 

Eastbound WSO Ramp from Norwest Blvd 80 0 0% 0 0% 

Westbound WSO Ramp onto Norwest Blvd 80 11560 9% 2040 9% 

Westbound WSO Ramp from Norwest Blvd 80 19720 8% 3480 8% 

Eastbound WSO Ramp off Old Windsor Rd 80 17340 8% 3060 8% 

Westbound WSO Ramp onto Old Windsor Rd 80 0 0% 0 0% 

Eastbound WSO Ramp onto Seven Hills Rd 80 0 0% 0 0% 

Eastbound WSO Ramp of Seven Hills Rd 80 8585 10% 1515 10% 

Westbound WSO Ramp onto Seven Hills Rd 80 20400 10% 3600 10% 

Westbound WSO Ramp off Seven Hills Rd 80 13685 9% 2415 9% 

Adjoining Roads 

The Horsley Dr (west of Wallgrove Rd) 60 39107 	8% 	6901 8% 
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TABLE 5.1 PREDICTED TRAFFIC VOLUMES FOR THE PROPOSED WS 	(YEAR 2016) 

Road Section Vehicle 
Speed 

(kmlhr) 

15 hours 

(7am t 	I OPM) 

9 hours 

(I opm o 7am) 

Total 
Volume 

% Heavy 
Vehicles 

Total 
Volume 

% Heavy 
Vehicles 

The Horsley Dr (west of Ferres Rd) 60 24184 8% 4268 8% 

M4 Motorway (east of Erskine Park Rd) 100 103234 7% 18218 7% 

Motorway (at Horsely Rd underpass) _M4 100 98695 7% 17417 7% 

Gt Western Hwy (east of Carlisle Ave) 80 32640 6% 5760 6% 

Gt Western Hwy (east of Rooty Hill Rd) 80 38464 6% 6788 6% 

Gt Western Hwy (east of east of WSO) 80 40810 6% 7202 6% 

Power St (east of Rooty Hill Rd) 60 25796 6% 4552 6% 

Power St (east of Glendenning Rd) 60 26296 6% 4640 6% 

Richmond Rd (east of Rooty Hill Rd) 60 	
1  

15300 6% 2700 6% 

Rd (east of Knox Rd) -Richmond 60 19727 6% 3481 6% 

Rd (south of WSO) -Sunnyholt 60 35537 6% 6271 6% 

Rd (north of WSO) -Sunnyholt 60 23297 6% 8222 6% 

Norwest Blvd 60 22205 7% 3919 7% 

Old Windsor Rd (south of Abbott Rd) 60 47889 8% 8451 8% 

Seven Hills Rd (west of Old Windsor Rd) 60 25388 8% 4480 8% 

Seven Hills Rd (east of Old Windsor Rd) 60 18911 8% 3337 8% 

Rd (west of Old Windsor Rd) -Abbott 60 29478 8% 4422 8% 

Rd (north of WSO) -Quakers 60 12934 6% 2282 6% 

Quakers Rd (north of Station Rd) 60 33170 6% 5854 6% 

Quakers Rd Bypass (north of Douglas Rd) 60 11791 6% 2081 6% 

Rd Bypass (east of Harnbledon Rd) -Quakers 60 9007 6% 1589 6% 

Quakers Hill Pky (west of Sunnyholt Rd) 60 15494 6% 2734 6% 

Rd (east of Rooty Hill Rd) -Eastern 60 8354 6% 1474 6% 

Woodstock Ave (west of Rooty Hill Rd) 60 14474 6% 2554 6% 

Rd (north of Elizabeth Dr) -Wallgrove 90 2897 8% 511 8% 

Wallgrove Rd (north of Horsely Dr) go 1 	1510 7% 266 7% 

- Wallgrove Rd (south of M4)) 90 1652 6% 292 6% 

Source EIS - PPK and Sinclair Knight Merz in tneir I ransport Mo0eiling upoate 
Wilkinson Murray Traffic Flow Data used in EIS (North Section) 

Noise due to speed 	Noise modelling of the southern section of the WSO was carried using a 
changes 	 speed limit of 90km/hr as advised by the RTA, based on AUSTROAD's 

Guide to Traffic Engineering Practice Part 2 "Roadway Capacity". It is 
understood that this speed is based on the speed of 85 percent of vehicles 
using the roadway. To adjust predicted noise levels to a speed of 100krn/hr 
or 110km/hr, add 0.8dB(A) or 1.6dB(A) respectively to the modelled noise 
levels. 

Further to the validation studies that have been conducted by the Australian 
Road Research Board on the CORTN procedure, Renzo Tonin & 
Associates' have also conducted a validation of their CORTN model by 
comparing modelled traffic noise levels to measured L-.q  noise levels 
acquired from existing roads along the WSO corridor and at other sites too. is 
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The validation results of the model for this project specifically are presented 
below, whilst the validation of the model for other past projects are presented 
in Appendix C of this report. A close correlation was found between the 
modelled and measured noise results, which supports the suitability of the 
model for this road project. 

5.2 	TRAFFIC NOISE MODEL VALIDATION 

This section of the report presents validation results from past projects using 

the CORTN 88 model that was used on the southern section of the WSO 

EIS and on all subsequent works carried out as part of this report. 

Comparisons of calculated noise levels versus measured LAeq,15 hOUr, I-Aeq,9hour 

and I-Aeq,24hour noise levels from 8/5/96 to 14/5/96, were performed at'. 

North Section 

Location 25: 700-714 Wallgrove Rd, Horsley Park - 1 m from ground floor 
facade facing proposed WSO 

Location 30~ 529-543 Wallgrove Rd, Horsley Park - 1m from ground floor 
facade facing proposed WSO 

South Section 

Location 1 Hoxton Park Road, Hoxton Park - 3m up power pole, -3m 
from kerb and opposite Hoxton Park Primary School 

Location 4~ Cowpasture Road, Hinchinbrook - 3m high up power pole, 
3m from kerb and 25-30m from nearest residence, 18m from boundary 

Location 5~ Elizabeth Drive, Cecil Hills - Adjacent power pole, -5m from 
kerb and 50m from nearest residence 

Location 6. 87-95 Wallgrove Road, Cecil Hills - Front yard of residence, 

- 1 Orn from kerb and 20m from nearest residence. 

Traffic volumes, compositions and vehicle speeds were not measured 
simultaneously with the noise logging, but were taken from RTA's historical 
data (Traffic Volume Data for the Sydney Region 1996') and through site 
observations. This data is summarised in Table 5.2.1 below. 

TABLE 5.2.1 - TRAFFIC MODEL DATA USED FOR VALIDATION TESTING 

1996 Traffic Volumes 	 % HV I V Speed' 
EIS Monitoring Location 	Existing Road 	

Stn 	15hr ' 	9hr ! 24hr 

Northern Section 

25, 700-714 Wallgrove Rd, Horsley Park 	Wallgrove Rd 	71.04 	23566 	4379 	27184 	11 	90 

30 529-543 Wallgrove Rd, Horsley Park 	Wallgrove Rd 	65.01 	- 	- 	15121 	11 	go 

Southern Section 

,3. Hoxton Park Rd, Hoxton Park 
	

Hoxton Park Rd 64.09 	 22876 	11 	1~ 	60 

4. Cowpasture Rd, Hinchinbrook 
	

Cowpasture Rd 64-05 	 19933 	11 	60 

0 
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TABLE 5.2.1 - TRAFFIC MODEL DATA USED FOR VALIDATION TESTING 

1996 Traffic Volumes 	%HV ~VSpeed~e 
EIS Monitoring Location Existing Road 

Stn 	15hr 	9hr 	24hr 

5. Elizabeth Dr, Cecil Hills 	 Elizabeth Dr &4.02 16876 	3013 	19755 	11 	60. 

16. 87-95 Wallgrove Rd, Cecil Hills 	i 	Wallgrove Rd 	1 	65.01 	 15121 	11 	1 	90 

Additional Noise Monitoring 

~A. Beech Rd, Casula, between Camden 	Beech Rd 5304 	714 	 18 	70 
IValley Way & Proposed WSO 

lBernera Rd, Prestons, between proposed Bernera Rd 	 12354 	2180 	 74 
~WSO & 150m south of Yarrunga St 

Power 	St, 	Glendenning, 	between Power St 	 2729 	444 	 7 	76 
~proposed WSO & Rooty Hill Rd 

, Rooty 	Hill 	Rd 	Nth, 	Oakhurst, 	between Rooty Hill Rd 	 18721 	2944 	 18 	66 
150m sth of Luxford Rd & Richmond Rd 

At locations where 15 hour and 9 hour traffic volume data was not available, 

LAeq,24hour noise levels only were calculated, based on the AADT (24 hour). 

Table 5.2.2 below presents the results of the validation testing. 

TABLE 5.2.2 - MODELLED -V- MEASURED NOISE LEVELS 

Modelled Noise Level 	i Measured Noise Level 	Difference (Mod - Meas) 
EIS Monitoring Location 	

15hr 	9hr 	! 	24hr 	1, 	15hr 	~ 	9hr 	I 	24hr 	15hr 	~ 	9hr 	~ 	24hr 

I Northern Section i 

25. 700-714 Wallgrove Rd, Horsley Park 65.4 . 	60.3 63.9 64 62 63.4 1.4 -1.7 0.6 

30. 529-543 Wallgrove Rd, Horsley Park - - 63.0 63.0 60 62.1 - - 0.9 

Southern Section 

3 Hoxton Park Rd, Hoxton Park 71.2 74.3 69.0 73.0 -1.8 

Cowpasture Rd, Hinchinbrook 70.6 74.7 70.4 73.5 -2.9 

Elizabeth Dr, 	Cecil Hills 70.4 65.4 68.3 71.3 66.6 701 -0.9 -1.2 -1.7 

6, 87-95 Wallgrove Rd, Cecil Hills 66.2 69.6 66.1 68.6 - - -2.3 

Additional Noise Monitoring 

A 	Beech Rd, Casula, between Camden 
Valley Way & Proposed WSO 

61 55 58 56 3 -1 

Bernera Rd, Prestons, between proposed 
WSO &_150m south of Yarrunga St 

63 57 63 58 0 -1 

Power 	St, 	Glendenning, 	between 
proposed WSO & Rooty Hill Rd 

59 56 58 55 

Rooty 	Hill 	Rd 	Nth, 	Oakhurst, 	between 
150m sth of Luxford Rd & Richmond Rd 

71 66 69 65 2 1 

The tabulated results indicate that modelled noise levels are generally less 
than the measured noise levels. As a general rule, the CORTN noise model 
tends to over-predict traffic noise levels. However in this case there are a 
number of uncertainties which may be responsible for the slight under-
prediction which is evident, and these are listed below: 
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Traffic noise levels measured in 1995 do not exclude influences from 
other noise sources, therefore monitored noise levels would generally be 
higher than the traffic noise levels alone. 

Traffic volume data is based on 1996 traffic volumes at the nearest, most 
relevant traffic monitoring station listed in the RTA's 'Traffic Volume Data 
for the Sydney Region 1996'. For more accurate validation, traffic counts 
should be concurrent with the noise monitoring period. 

The percentage heavy vehicle data used in most of the validation 
modelling was assumed at 11 %, based on the values used for the WSO 
traffic noise predictions. This may not be the case at these validation test 
locations. 

All monitoring locations were re-visited to check the distances between 
the monitoring locations and the existing road. While evidence of 
possible road realignment or changes to the surrounding environment 
since 1995 was checked during the field trip, this is difficult to determine 
accurately. This may have resulted in changes to distances between the 
existing road and the monitor locations, which would thus slightly 
influence the modelled noise results. 

Acceptable level of 	The CORTN noise model used by Renzo Tonin & Associates in the WSO 
accuracy 	 EIS and subsequent work carried out for this report has been validated 

against noise logger data measured along for existing roads along the 
nnrthern and southern sections of thu ioute. The results generally found that 
the model validates within ± 3dB(A) of the measured road traffic noise levels. 

Validation of the CORTN noise model as part of past projects also shows 
that the model has good correlation with actual road traffic noise levels and, 
has a statement of acceptance from the EPA (see Appendix C). 

5.3 	NORTH SECTION EIS NOISE MODEL VERIFICATION 

This section of the report presents verification of the noise model used for 
the North Section EIS against the CORTN 88 model, which was used to 
model traffic noise for the South Section. 

The noise level at the nearest affected residence (NAR) in each Noise 
Catchment Area (NCA) was determined from the noise contour maps 
provided in the EIS Working Paper No 5. These noise levels were then 
compared with the noise levels modelled at each NAR using CORTN. Care 
was taken to ensure that the CORTN input data was the same as was used 
in the EIS For example, adjoining roads were not modelled for the EIS 
North Section. therefore they were omitted from the input data into the 
CORTN model 

The results of the verification are summarised in Table 5.3.1 below. 

0 
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0 TABLE 5.3.1 — EIS NOISE LEVELS -V- CORTN NOISE LEVELS (NORTH SECTION) 	14 

NCA 

C 

Loc'n wrt 

WSO 
Nearest Affected Residence 

(NAR) 

EIS Noise Level CORTN Noise Level Difference I S-CORTN) 

Day Night Day Night Day Night 

1E east Wallgrove Rd, sth of Alaine St 55 50 58 53 -3 -3 

i  

JW 

W west Wallgrove Rd, sth Cobharn St 60 55 61 56 -1 -1 

2E east Redmayne Rd (sth), east of 
Wallgrove Rd 

63 58 60 55 3 3 

2W-a west Wallgrove Rd (east), sth of 
Chandos St 

55 50 58 52 -3 -2 

r2W-b west Wallgrove Rd (east), nth of 
Dr 

-
Horsley 

58 53 60 55 -2 -2 

3 No Houses 

4 east Pikes Ln (east side), sth Grt 
Western Hwy 

60 55 57 52 3 3 

5 west Wallgrove Rd, sth of Grt 
Western Hwy 

61 52 58 54 3 -2 

6 west Church St (end of), east of 
Rooty Hill Rd 

59 56 61 57 -2 -1 

7E east End of Dunsmore St (east), 
opp. 7W 

63 58 62 58 1 0 

7W west Dunsmore St (nth side), last 
house before WSO 

63 58 64 59 -1 -1 

west Station Street (west), south of 
Woodstock 

65 60 68 63 -3 -3 E8 

9 west Polonia Ave, Chainage 16000 65 60 68 63 -3 -3 

10E east Farmhouse south of Lamb St 58 53 59 54 -1 -1 

1 ow west Plumpton Road (West) 62 57 64 59 -2 -2 

11 west End of Shaughnessy St 57 51 54 50 3 1 

east Woodley Cres, Oakhurst 
(opposite 11) 

60 55 62 57 -2 -2 

13 east End of Simms Road 65 60 65 60 0 0 

14 west End of Ansley Ave 63 60 63 58 0 2 

15N norlh End of Symonds Road 55 48 55 49 0 -1 

15S south Nathan Cres, opposite Brook 
Street 

55 47 57 52 -2 -5 

—1 6~ north Station Road (north) Last hse 
before bush 

65 60 65 59 0 1 

:~ 17 north Rowntree Street (Sth), 
opposite Caton P1 

60 55 62 55 -2 0 

18 southTlMolong St (North) opposite 
Marx PI 

60 55 63 57 -3 -2 

19 north Sherridon Crs (Sth) opposite 
Parnell Ave 

62 56 65 59 -3 -3 

20 south Timor Place/ Donahue St 60 54 63 57 -3 -3 

21 north End of Powers Lane 57 51 60 54 -3 -3 

22 south Battleaxe on cnr of Shanke 
Cres (nth) 

59 53 56 50 3 3 

23a north east Ampitheatre Circuit, East of 01 
Windsor Rd 

60 54 60 54 0 0 

231b north east Baulkham Hills Rd (west) 63 57 66 59 -3 1 	-2 

24 south west Valerie Ave, north of Seven 
Hills Reservoir 

58 52 61 55 -3 3 
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Good correlation 	The verification results tabulated above show that the two methods of noise 

modelling compare within ± 3dB(A) except at one location. This is within the 
expected accuracy for noise modelling. 

Therefore, instead of re-modelling the entire north section, the noise 

contours predicted in the EIS are modified herein to incorporate noise levels 
from interchanges, major adjoining roads and major cross roads. 

5.4 	NIGHT-TIME MAXIMUM NOISE PREDICTIONS 

A brief literature survey indicates there are no commercially available 
computer programs capable of predicting the Lma, noise levels resulting 

specifically from traffic. As such, the RTA is currently conducting a study to 
investigate the development of a method for predicting or calculating Lm,, (or 

peak) traffic noise levels from proposed roadways. 

However, as the Environment Protection Authority's policy requests a broad 

assessment of Lm,,~ noise levels along new roadways, two different 

techniques have been developed by Renzo Tonin & Associates and used in 
this study to predict the Lm,,~ noise levels likely to be experienced within 

representative residential areas adjacent to the proposed road: 

Technique 1: Analyse and compare the night-time L,q,9 h,,r and Lmax noise 

data available from our library files which has been measured along existing 
motorways, to derive a typical correction for the difference between the 

I ,.9~our and L,,, noise levels resulting from traffic flows. Invariably, these 
factors are dependent on a number of road and traffic parameters, therefore 
distance attenuation, ground effects and noise barrier effects were 
investigated to develop noise conversion factors, suitable for each selected 
assessment point along the proposed road. The assessment of L., noise 
levels was conducted at critical points selected as being potentially worst 

affected along the roadway. 

Technique 2: Obtain Lm,, sound power levels of trucks on Australian 

roads driving under a number of different conditions and speeds and use the 

Environmental Noise Model (ENM) computer model, to predict the Lr,,, noise 

level range applicable at each selected residential assessment point. The 
computer model accounts for attenuation between the noise source and the 
receptor points due to topographic shielding, road-side barriers, distance 

attenuation and ground effects. The assessment of Lm,,~ noise levels is 

conducted at the points selected as potentially most affected along the 

proposed road. 
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0 	6. TRAFFIC NOISE IMPACTS 

In order to assess the proposal against the Environment Protection 
Authority's noise goals, daytime L..q(,5 hl,r) and night-time Leq(9 hour), noise 
contours were generated for the year 2016. Noise levels were computed 
using the traffic noise model for the year 2006, however noise contours were 
not generated for that year as the noise results are only marginally different 
to the year 2016 results (for example see Table 4.4 of the Renzo Tonin & 
Associates working paper). Therefore, only the higher impact, year 2016 
noise contours, are presented showing the combined noise emissions of the 
proposed road and the adjoining feeder roads. 

Noise contour maps 	The noise contour maps presented for daytime Leq(15ho",) and night-time 

Leq(9hour), generally remain unchanged from those presented in the Renzo 
Tonin & Associates working paper for the section south of Elizabeth Drive 
Cecil Hills, with the exception of Figures 12.6f and 12.7f, where a major 
change in road alignment is proposed. 

E 	Therefore, Figures 26.3a to 26.3q in Appendix D show the predicted 
daytime noise level contours for the year 2016 without noise abatement 
measures for the northern route extending from Cecil Hills to the M2 
Motorway. Figures 26.4a to 26.4q in Appendix D show the predicted night-
time noise level contours for the year 2016, also without noise abatement 
measures. All noise contours and noise levels predicted herein do not 
include noise losses due to any noise 3batement measures other than from 
features integral to the 'base' design of the roadway eg. road alignment, road 
cuttings, road embankments, low road gradients, open-graded asphaltic 
concrete on main carriage ways and other such base design features as 
described below in more detail-. 

Road design features Road Alignment: 
which assist in noise 
reduction 	 The alignment of the route has been planned so as to minimise impact (with 

respect to both its siting and noise resulting from conveyed traffic flows) 
upon developed and urbanised areas. 

0 	The alignment of the route has, where appropriate, been selected so as to 
take advantage of the acoustic opportunities provided by naturally occurring 
buffer zones and vegetation between the proposed roadway and adjacent 
residences. This is exemplified by the fact that the proposed route has now 
undergone a major re-alignment westwards to be further removed from the 
new residential development areas at Cecil Hills. 

Road Cuttings: 

The benefit of the road being in a cutting at some locations, is clearly 
demonstrated in the noise contour figures, where traffic noise levels rapidly 
attenuate due to the natural barrier effects. For example this occurs from 
Hoxton Park Airport to Wallgrove Road. 

Road Embankments: 

There is a perception that elevated roadways "amplify" noise. In fact, this is 
not the case. Noise propagates from elevated roads differently to roads at- 

REPOPT T440-12FO5 (REV9) WSO ASSESSMENT UPDATE.DOC 

@ Renzo Tonin & Associates Pty Ltd 
	

70- 	 Environmental Acoustics Group 



grade. Road height affects how noise spreads beside the road and not the 
amount of noise generated. 	 0 
Spread of noise from a road is largely dependent on two factors: 

0 	Distance from the road, and 

Acoustic shielding (from noise walls or mounds, from intervening 
buildings or natural land contours). Shielding can produce attenuation 
equivalent to more than a doubling of the distance between a receiver 
and the road. Shielding is more effective than distance in reducing traffic 
noise for receivers set back from the road. 

Locations under elevated roads are within "shadow" zones created by 
shielding from the road structure. Further away, and at higher levels benefits 
from shielding are lost, so noise levels are higher. For example, there is 
more noise 100 metres from the road than directly under the road. 

Noise spread from a road "at-grade" or in a cutting is attenuated by the 
combined effect of distance and shielding from intervening buildings. Beyond 
the first few rows of buildings, traffic noise may not be noticed above 
ambient noise from traffic on other roads in the vicinity. 

If an elevated road is higher than the surrounding residences, significant 
separation may be necessary before other traffic noise sources mask noise 
from the road, however noise would be audible over a wider area. 

Adding roadside barriers extends the "shadow" zone and significantly 
reduces noise levels at shielded locations. Barriers also reduce the 
differences between at-grade and elevated roads. 

The road is largely on embankments from the M5 Motorway to the Hoxton 
Park Airport. 

Low Road Gradient: 

The proposed road has been designed in-keeping with a low road gradient 
objective. A low road gradient was maintained wherever possible. 	0 
Steep road gradients require vehicle engines to work harder while the 
vehicle travels up hill, than what they would when vehicles travel on flatter 
roads. An increase in road gradient from Oc  to 100  from the horizontal plane 
can raise noise emission levels by approximately 3dB(A). 

Low-Noise Road Surface: 

The noise loss resulting from the use of open-graded asphaltic concrete is 
conservatively taken to be in the order of 2-3dB(A) in noise prediction 
calculations. 	The actual degree of noise loss achieved in practice is 
dependent on the actual road surface mix used and the way it is applied. 

Predicted Change in Noise Impact from Year 2006 to Year 2016: 

Table 4.4 of the Renzo Tonin & Associates working paper presents the net 
change in traffic noise levels expected between the first year of opening 
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(year 2006) of the proposed southern section of the WSO and ten years after 
opening (year 2016). The table includes these results for the proposed road, 
its ramps and adjoining roads separately. 

Traffic noise change 	Tabie 6.0 below presents the net change in traffic noise levels expected 
between the first year of opening (year 2006) of the proposed northern 

section of the WSO and ten years after opening (year 2016). The table 

includes these results for the proposed road, its ramps and adjoining roads 
separately. Traffic volume data was supplied by Wilkinson Murray. 

TABLE 6.0 - PREDICTED NOISE CHANGE FROM YEAR 2006 TO YEAR 2016 FOR 

NORTHERN SECTION 

Roadway 

Forecast Traffic 
Volumes 

Predicted 
Changein 

2006 Noise Levels 

Western Sydney Orbital (WSO) Motorway 

WSO - north of Elizabeth Dr 43900 57000 1.1 

WSO - north of Abbotsbury Rd 43900 57000 1.1 

WSO - north of The Horsley Dr 62600 74000 0.7 

WSO - north of M4 Interchange 47500 62700 1.2 

WSO - north of Great Western Hwy Interchange 46400 55200 0.8 

WSO - north of Eastern Rd 46700 55800 0.8 

WSO - north of Woodstock Rd 46700 55800 0.8 

WSO - north of Power St 47500 62100 1.2 

-WSO - east of Richmond Rd Interchange 56800 67600 0.8 

WSO - east of Station St 73600 86800 0.7 

WSO - east of Sunnyholt Rd 62400 80600 1.1 

WSO - east of Norwest Blvd 50200 =Ei :0:0 ~O 
0.8 

WSO - east of Old Windsor Rd 60600 76500 10 

WSO - east of Seven Hills Rd 60600 76500 10 

WSO Ramps 
I Northbound WSO Ramp to Elizabeth Dr 	 4100 	5000 	 0.9 

Northbound WSO Ramr) from Elizabeth Dr 	 7400 	;i 	11100 	 1.8 

Southbound WSO Ramp to Elizabeth Dr 3800 6800 2.5 

Southbound WSO Ramp from Elizabeth Dr 6100 7700 	1 1.0 

Northbound WSO Ramp to The Horsley Dr 5800 5500 -0.2 

Northbound WSO Ramp from The Horsley Dr 7300 	1 7100 -01 

Southbound WSO Ramp to The Horsley Dr 9700 9000 -0,3 

Southbound WSO Ramp from The Horsley Dr 1900 2100 	1 04 

Northbound off ramp to M4 Motorway 9000 10300 	1 0.6 

Northbound on ramp from M4 Motorway 5000 7900 2.0 

Southbound off ramp to M4 Motorway 8400 16000 2.8 

Southbound on ramp from M4 Motorway 6700 6800 0.1 

Northbound off ramp to Great Western Hwy 5700 1 	8700 1.8 

Northbound on ramp from Great Western Hwy 180 1800 0.0 

Southbound off ramp to Great Western Hwy 5400 5400 0. 0 
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TA 3LE 6.0 - PREDICTED NOISE CHANGE FROM YEAR 2006 TO YEAR 2016 FOR 
NORTHERN SECTION 

Roadway 
Forecast Traffic 

Volumes 
Predlcted 
Changein 

2006 2016 Nolse Levels 

Southbound on ramp from Great Western Hwy 6900 9300 1.3 

Northbound off ramp to Power St 7200 7700 0.3 

Northbound on ramp from Power St 7600 8300 0.4 

Southbound off ramp to Power St 14200 21900 	
1 

1.9 

Southbound on ramp from Power St 7000 7400 0.2 

Northbound off ramp to Richmond Rd (west) 13200 19500 1.7 

Eastbound on ramp from Richmond Rd (west) 26200 29600 0.5 

Westbound off ramp from Ricmond Rd (east) 7000 9800 1.5 

Southbound on ramp from Richmond Rd (east) 12400 16100 1.1 

Eastbound on ramp from Station Rd 7300 8400 0.6 

Westbound off ramp to Station Rd 12400 17800 1.6 

Eastbound off ramp to Sunnyholt Rd 8200 7200 -0.6 

Eastbound on ramp from Sunnyholt Rd 12100 15000 0.9 

Westbound off ramp to Sunnyholt Rd 7700 13500 2.4 

Westbound on ramp from Sunnyholt Rd 10200 13200 1.1 

Eastbound off ramp to Norwest Blvd 9100 1.6 

Eastbound on ramp from Norwest Blvd 0 0 0.0 

Westbound off ramp to Norwest Blvd 8900 13600 	
1 

1.8 

Westbound on ramp to Norwest Blvd 13400 23200 2.4 

Eastbound on ramp from Old Windsor Rd 13000 20400 2.0 

Westbound off ramp to Old Windsor Rd 0 0 0.0 

Eastbound off ramp to Seven Hills Rd 	 0 0 0.0 

Eastbound on ramp from Seven Hills Rd 	 8200 10100 0 9 

Westbound off ramp to Seven Hills Rd 	 19000 24000 1.0 

Wastbound on ramp from Seven Hills Rd 	1 	10300 16100 1.9 

Existing Roads 

Wallgrove Rd - north of Elizabeth Dr 	 14800 19400 1.2 

Wallgrove Rd - north of Abbotsbury Dr 	 21800 28000 1 	1 

Wallgrove Rd - north of The Horsley Dr 	i 	14300 19000 1.2 

Wallgrove Rd - north of Old Wallgrove Rd 	 16900 24000 1.5 

Wallgrove Rd - north of WSO Interchange 	 38200 45600 0.8 

Wallgrove Rd - north of M4 Ramps South 	 32200 38500 0-8 

Wallgrove Rd - north of M4 ramp north 	 31000 34200 0.4 

Wallgrove Rd - north of Great Western Hwy 	1 	26300 30300 0.6 

Rooty Hill Rd South - north of Great Western Hwy 29900 37300 1.0 

Eastern Rd - north of Rooty Hill Rd South 	 20300 23700 0.7 

Woodstock Ave - b/w Phillip Pwy & Rooty Hill Rd Nth 5900 10600 2.5 

i r- 
	

Rooty Hill Rd Nth - north of Woodstock Ave 	1 	15800 18500 0.7 

0 
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TABLE 6.0 - PREDICTED NOISE CHANGE FROM YEAR 2006 TO YEAR 2016 FOR 
NORTHERN SECTION 

Roadway 
Forecast Traffic 

Volumes 
Predicted 
Changeln_ 

2006 2016 Noise Levels 

Rooty Hill Rd Nth - north of Power St 11200 13300 0.7 

Rooty Hill Rd Nth - north of Jersey Rd 16400 20500 	1 1.0 

Rooty Hill Rd Nth - north of Luxford Rd 20900 26800 1.1 

Richmond Rd - East of Rooty Hill Rd Nth 26300 32700 0.9 

Richmond Rd - East of Station Rd 26500 33200 1.0 

Station Rd - East of Richmond Rd 34900 48200 1.4 

Quakers Rd - East of Station Rd 52500 69000 1.2 

Quakers Hill Bypass - Douglas Rd to Hambledon Rd 14300 27200 2.8 

Quakers Hill Bypass - Hambledon Rd to Lalor Rd 9500 18200 2.8 

Douglas Rd - Quakers Rd to Eastern Rd 52500 69000 1.2 

Douglas Rd - Eastern Rd to Pearce Rd 11800 17400 1.7 

Lalor Rd - Pearce Rd to Hambledon Rd 10400 14900 1.6 

Lalor Rd - Hambledon Rd to Sunnyholt Rd 23200 30200 1.1 

Sunnyholt Rd - Lalor Rd to Stanhope Pwy 42900 57400 1.3 

It Rd - Stanhope Pwy to Old Windsor Rd 57600 82000 1.5 

Sunnyholt Rd - WSO Interchange to .];;mes Cook Dr 42500 b6400 1.2 

Old Windsor Rd - Sunnyholt Rd to Windsor Rd 44600 58400 1.2 

Old Windsor Rd - Sunnyholt Rd to Meurants Ln 49800 69600 1.5 

Sunnyholt Rd - Lalor Rd to Wlson Rd 53400 70800 1.2 

Sunnyholt Rd - James Cook Dr to Vardys Rd 40400 54300 1,3 

Sunnyholt Rd - Vardys Rd to Turner St 37000 47800 1.1 

Sunnyholt Rd - Turner St to Sackville St 32500 42900 1.2 

Old Windsor Rd - Norwest Nlvd to Seven Hills Rd 	52000 11 	70100 1.3 

Norwest Blvd - Old Windsor Rd to WSO 	 24600 	38200 1.9 

Old Windsor Rd - Meurants Ln to Seven Hills Rd 	45800 58300 	1.0 

Old Windsor Rd - Seven Hills Rd to Abbott Rd 	42200 45700 	0.3 

Seven Hills Rd - Old Windsor Rd to Merindah Rd 	29200 	36100 	0.9 

Seven Hills Rd - Old Winclsor Rd to Joseph Banks Dr 37600 49400 	1.2 

i 	Seven Hills Rd - Joseph Banks Dr to Johnson Ave 27300 	1 	42200 1.9 

Abbott Rd - Old Windsor Rd to Johnson Ave 25800 	26400 0 1 

Source. 	Wilkinson Murray Traffic Flow Data used in Elb (Nor1n bection) 

Overview of Road Traffic Noise Impacts from the Entire Route 

In summary. the findings from the entire route (both southern and northem 

sections) are that from year 2006 to year 2016 the following shall occur~ 

Increase in noise emissions from the main carriageways of the WSO by 

up to 1.2dB(A), 
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Increase in noise emissions from most ramps by up to 2.8dB(A). Some 

ramps noise emissions decrease by up to -0.6dB(A)-, and 	 0 

Generally an increase in noise emissions from all roads adjoining the 

motorway by up to 2.8dB(A), with some decreasing by up to 1.5dB(A). 

Comparison of With and Without the WSO 
Predicted traffic noise levels on roads surrounding the southern section of 
the WSO, both with and without development of the WSO have been 

assessed for the years 2006 and 2016. These results are presented in 

Tables 4.5 & 4.6 of the Renzo Tonin & Associates working paper. 

Year 2006 	
in summary, the findings show for the year 2006 that traffic volumes, and in 

Comparison for 	
turn noise emissions, on most roads surrounding the proposed WSO will 

Southern Section 	decrease in level with the WSO constructed. The decreases in noise 
emission levels range from zero at Camden Valley Way, south of Denham 

Court Road, Denham Court to 5.9dB(A) at Wallgrove Road, north of 

Elizabeth Drive, Cecil Park. A few surrounding roads are expected to 

increase in noise level by up to 2.7dB(A). 

Year 2016 	 Similarly, for the year 2016 traffic volumes, and in turn noise emissions, on 
Comparison for 	most roads surrounding the proposed WSO will also decrease in level with 
Southern Section 	the WSO constructed. The decreases in noise emission levels range from 

zero at Camden Valley Way, south of Denham Court Road, Denham Court 
and Fifteenth Avenue, west of Cowpasture Road, West Hoxton to 7.5dB(A) 

at Wallgrove Road, north of Elizabeth Drive, Cecil Park. A few surrounding 

roads are expected to increase in noise level by up to 2.4dB(A). 

1~1 

Year 2016 	 Section 15.7 of the Wilkinson Murray working paper assesses the noise 

Comparison for 	impact of with and without the development of the WSO for the year 2016. 
Northern Section 	For a non-tolled WSO all roads, except Mimosa Road, south of The Horsley 

Drive Bossley Park, should experience a decrease in traffic flow and 
therefore a decrease in noise level. The predicted increase in noise level on 

Mimosa Street is +0.3dB(A), based on a non-tolled WSO. (See Section 5.3 

regarding North Section model validation) 

That is, traffic volumes for the year 2016 and subsequently noise lev~els 
0 0 along most of the roads adjoining the proposal would decrease if the 

proposed road were built. Noise levels along most major adjoining roads 

would also decrease by the first year of opening of the proposed road. 

Noise Model Sensitivity Analysi 

An analysis of the sensitivity of the traffic noise model with regard to 
changes to certain input parameters such as traffic volume, vehicle speed 

and percentage heavy vehicles, was undertaken, and the results are 

summarised below. 

The inputs were selected to cover the maximum possible range of scenarios 
that could occur for the project. The inputs were changed in the CORTN 

noise model and the dB(A) change in noise levels were established. The 

results are presented in Table 6.1 below. 

0 
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0 TABLE 6.1 — SENSITIVITY ANALYSIS OF TRAFFIC NOISE MODEL 

Physical Change to Existing Change in Traffic Noise Levels 

Parameter 

± 2% Heavy Vehicles 0.5 dB(A) 

± 10% Traffic Volume 0.5 dB(A) 

± 1 Okm/hr Vehicle Speed 0.8 dB(A) 

± 20km/hr Vehicle Speed + 1.6 dB(A) 

This shows that of all the three parameters modified to test the sensitivity of 
the noise model, the vehicle speed parameter produces the greatest noise 
change, showing more than a 1dB(A) change in noise level for a change of 

20km/h in vehicle speed. 

6.1 	RESIDENTIAL AREAS 

6.1.1 	 L,q Noise Assessment 
To determine the degree of impact upon residences along the proposed road 

South 33 NCAs + 	
during its operational phase, the route was sub-divided into a number of 

North 29 NCAs 	
sections or receptor areas, identified as Noise Catchment Areas (NcAs). 

Total 62 NCAs 	
Each NCA was selected on the basis of having similar topographical 
features and similar noise contour patterns. For the southern section, a total 

of 33 NCAs were selected: 19 NCA's on the east-side and 14 NCA's on the 
west-side of the proposed roadway. For the northern section a total of 24 
NCA's were identified. For this update, some of the northern section NCA's 
were split into two catchments where it was considered necessary so that a 
total of 29 NCA's were assessed. 

The number of dwellings counted as being noise affected are those which 
fall within the boundaries of the nominated Noise Catchment Areas (NCA), 

as defined in Figures 12.8a — 12.8f 

No of dwellings 	For each NCA, predicted traffic noise levels, number of dwellings exceeding 
affected 	 the 'base criteria' and noise mitigation options were provided in Table 4.7 of 

the Working Paper (Table 12.10, Vol.2 of the EIS) for the southern section 

and Tables 6.1 and 6.2 of the Working Paper (Table 26.6 & 26.7, Vol.3 of the 

EIS) for the northern section. By comparing the data and information 
presented in the Working Paper tables to those in the EIS tables, it appears 

that the EIS tables contain a number of typographical errors. 
Notwithstanding this. the results of these tables have been re-worked and re-
represented below in this report. 

Table 6.1.1 provides the predicted traffic noise levels calculated at 
residences within each NCA. The number of dwellings that are expected to 
be exposed to traffic noise levels greater than L,., j5h, = 55dB(A) during 

daytime and L,, 9, = 50dB(A) during night-time for the year 2016 are also 

provided. House counts are based on aerial photography provided by the 
RTA (dated April 2000). Estimates of total future housing are shown in 
brackets and are based on the SKM report 'Review and Update of Zoning 
and Land Use May 2001'. 
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As there is only a marginal increase in predicted traffic noise levels from year 
2006 to year 2016, the predicted noise levels and number of dwellii 
counted for both years are very similar, so only the results of year 2016 are 
presented. The counts include dwellings that are currently exposed to traffic 
noise levels that are much greater than the aforementioned EPA's 'base' 
criteria levels, hence the counts are high. 	This is consistent with a 
conservative assessment of impact. 

Additional to the noise abatement measures which form an integral part of 
the design of the proposed roadway (eg. cuttings, embankments, low road 
gradients, 'low noise' pavement surface), Table 6.1.1 nominates the most 
preferred noise mitigation measures, from a practical and feasible 
perspective, for each NCA. Comments in support of the selected measures 
are also provided. 

The provision of treatment would be 'unreasonable' where the noise level at 
the affected location is within 2dB(A) of the base criteria and/ or within 
2dB(A) of the existing noise level as this is considered to be an insignificant 
change. This is particularly relevant where all remaining traffic management 
and road design opportunities for reducing road traffic noise have been 40 
exhausted. 

The number of dwellings affected for the Southern Section, presented in 
Table 6.1.1 below, were determined from the noise contour maps generated 
for the EIS, which used a vehicle speed of 90km/h. As noted in Table 6.1 
above, to increase the vehicle speed to 11 Okm/h, for example, would result 
in a traffic noise level increase of approximately 1.6dB(A). This shift in noise 
contours will not significantly alter the number of dwellings affected, as 
presented below. 

The number of dwellings affected for the Northern Section were based on 
the revised noise contours presented in Appendix D. The vehicle speed 
used for the Northern Section was the posted speed limit of 110krn/h 
between Elizabeth Drive and Woodstock Road and 90km/h between 
Woodstock Rd and the M2 Motorway. 

TABLE 6.1.1 PREDICTED NOISE LEVELS FOR YEAR 2016, NUMBER OF DWELLINGS 
!EXPOSED TO NOISE LEVELS EXCEEDING EPA'S 'BASE' TRAFFIC NOISE GOALS, PROPOSE i 	 0  1 	 NOISE MITIGATION OPTIONS AND COMMENTS 	 I 

Predicted Number of Affected Residences Exceeding:_ 
Traffic Noise Proposed 

Daytime Night, 

NCA 
Levels at 

[L q,15h1=55dB(A)] (L.q. 9h, = 50d B(A)] Noise 
Comments Residences Mitigation 

(2016), dB(A) Noise Exceedance Noise Exceeclance 
Options 

1-5dB(A) 	6-10dB(A)j 1-5dB(A) I 65-10dB(A) 

El 	55-62 50-57 36 	24 	36 24 Roadside Noise 
i (-85) 	(-75) 	1 	(-85) (-75) Barriers 

E2 	54-63 49-58 24 	3 	24 3 Roadside Noise 
(-150) 	70) 	(-150) (-70) Barriers Building treatment would not 

E3 	52-65 47-60 14 	6 	14 6 Roadside Noise be cost-effective due to many 
(-70) 	70) 	(-70) 7 Barriers residences 

E4 	52-59 47-54 9 	 3 	9 3 Roadside Noise 
(-40) 	(-20) 	(-40) (-20) Barriers 

E5 	62-65 57-60 	0 	 2 	0 2 Building 
treatment Noise baimers would not 

0 
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TABLE 6.1.1 	PREDICTED NOISE LEVELS FOR YEAR 2016, NUMBER OF DWELLINGS 
EXPOSED TO NOISE LEVELS EXCEEDING EPA'SBASE'TRAFFIC NOISE GOALS, PROPOSED 

NOISE MITIGATION OPTIONS AND COMMENTS 
Predicted Number of Affected Residences Exceeding: — 

Traffic Noise 
Proposed 

Daytime Night, 

NCA 
Levels at 

[Le% imro 55dB(A)] 
— 

[L.% sh, = 5OdB(A)] Noise 
Comments 

Residences miugation 
(2016), dB(A) Noise Exceedance Noise Exceedance 

Options 
L".%h, L,,w 	I i-5dB(A) 6-10dB(A) 1-5dB(A) 6-10dB(A), 

E6 49-56 <45-51 2 0 2 0 Building be cost-effective due to few 

(-30) (-30) treatment residences 

E7 49-65 45-60 0 1 0 1 Building 

(-25) (-25) treatment 

E8 no no 0 0 0 0 No reatment 

houses (-30) (-30) necessary' 

E9 

houses, 

49-53 <45-48 0 0 0 0 No treatment 
necessary 

E10 46-58 <45-53 30 0 30 0 Roadside Noise 
Barriers Building treatment would not 

Ell 48-65 <45-60 37 36 37 36 Roadside Noise be cost-effective due to many 
Barriers residences 

<50-65 <45-60 0 0 0 0 No treatment E12A~ 
(-200) (-80) (-200) (-80) necessary' 

E12 <50 <45 0 0 0 0 No treatment 

E13 <55 <50 0 0 n 0 

necessary 

No treatment 
necessary 

E14 <50-55 <45-50 0 0 0 0 No treatment 
necessary 

E15 50-55 <45-55 0 0 0 0 No treatment 
necessary 

E16 <55-57, 45-55 0 0 0 0 No treatment 
necessary 

< 
E17 	<55-60 	45-55 7 	1 3 	7 	3 Roadside Noise Elizabeth Drive Only. 

Barriers Building treatment would not 

be cost-effective due to manyl E18 	<55-60' <45-55 23 	 0 	20 	12 Roadside Noise 
Barriers residences 

Wl 	51-54 1 	46-49 0 	0 	0 	0 Roadside Noise 
i 

(50) 	 (50) 	i Barriers Building tre atment would not 

W2 	46-4.7 	<45 0 	0 	0 	i 	0 Roadside Noise be cost-effective due to many 

(70) 	 (70) i 	Barriers residences 

VV'3 	59-61 	54-56 0 	3 	0 	3 Building Noise barners would not 
treatment 

W4 	i 	56-60 	51-55 2 	 1 	 2 	 1 Building be cost-effective due to 
treatment 

W5 	48-60 	45-55 4 	 1 	 4 	 1 Building few residences 
treatment 

M 	49-52 	<45-47 0 	0 	0 	0 No treatment 
necessary 

W7 	47-53 	<45-48 1 	0 	0 	0 	i 	0 No treatment 
necessary 

M 	45-53 	<45-48 0 	0 	0 	0 No treatment 

(-30) 	 (-30) necessary' 

W9 	48-59 	<45-54 36 0 	36 0 Roadside Noise Building treatment would not 

(-46) (_46) Barriers be cost-effective due 

I W10 	47-65 	<45-60 16 13 	 16 13 Roadside Noise to many residences 
Barriers 
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TABLE 6.1.1 	PREDICTED NOISE LEVELS FOR YEAR 2016, NUMBER OF DWELLINGS 
EXPOSED TO NOISE LEVELS EXCEEDING EPA'S 'BASE' TRA FF IC NOISE GOALS, PROPOSED 

NOISE MITIGATION OPTIONS AND COMMENTS 
Predicted Number of Affected Residences Exceeding: 

Traffic Noise 
Proposed 

Daytime Night, 

NCA 
Levels at 

[L.-L i6hr= 55dB(A)] [L.% aw = 50d B(A)] Noise 
Comments 

Residences Mitigation 
(2016), dB(A) Noise Exceedance Noise Exceedance 

Options 
L,,,.~ I L.,,. 1-5dB(A) 6-10dB(A) 1-5dB(A) 6-iOdB(A) 

W11 48-63 <45-58 2 1 2 1 Building 

(-50) (-50) treatment Noise barriers would not 

W12 48-59 <45-54 3 0 3 0 Building be cost-effective due to few 

(-50) (-50) treatment' residences 

W1 3 48-61 <45-56 0 1 0 1 Building 

(-50) (_50) treatment 

W14 50-65 <45-60 0 0 0 0 No treatment 

(-220) (-200) (-220) (_200) necessary 

1E <45-65 <45-60 1 2 2 1 Building 
treatment 

1W <45-65 27 12 23 16 Building 
treatment 

Noise barriers would not 2E <45-65 <45-60 3 5 3 2 Building 
treatment 

be cost-effective due to 2W <45-65 <45-60 10 6 10 3 Building 
treatment 

few residences <45-60 0 0 0 0 Building 3 	<50-651 
treatment 

4 <55-65 1 <50-60 6 5 6 5 Building 
treatment 

5 	:1 <55-65 <50-60 2 2 2 2 Building 
treatment 

6 	1 <45-65 	<45-60 0 	0 _T 0 No treatment 
necessary 

7E 	<50-65 -45-60 1 	0 0 0 0 No treatment 
necessary 

7VV 	<50-65 	<45-60 	17 	3 	15 2 Building Noise barriers would not 
treatment be cost-effective due to 

few residences 

8 	<55-65 	45-60 	25 	61 	23 57 Roadside Building treatment would 
Noise Barriers not be cost-effective due 

to many residences 9 	<45-65 	<45-60 	41 	43 	1 	25 37 Roadside 
Noise Barriers 

10E 	<45-65 	<45-60 	1 	1 	0 	1 0 	Building Noise bar iers; would not 
treatment be cost-effective due to 

few residences 

1 OVV 	<45-65: <45-60 	27 	16 	30 25 Roadside 
Noise B;irripm 

Building treatment would 11 	1 <50-65 	<45-60 15 	10 	15 7 Roadside 
Noise Barriers 

not be cost-effective due 12 	<45-65 	<45-60 	5 	20 	5 23 Roadside 
Noise Barriers 

to many residences 13 	<45-65 1 <45-60 40 	i 	80 	42 68 Roadside 
Noise Barriers 

14 	<50-65 i <45-60 90 	i 	50 95 52 Roadside 
Noise Barriers 

0 

0 

P 
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0 TABLE 6.1.1 	PREDICTED NOISE LEVELS FOR YEAR 2016, NUMBER OF DWELLINGS 
EXPOSED TO NOISE LEVELS EXCEEDING EPA'S 'BASE' TRAFFIC NOISE GOALS, PROPOSED 

NOISE MITIGATION OPTIONS AND COMMENTS 

Predicted Number of Affected Residences Exceeding: 	
I 

Traffic Noise Proposed 
Daytime Night, 

NCA 
Levels at 

[L..q. ishr= 55dB(A)] 
— 

[L.%  9hr = 50d B(A)] Noise 
Comments 

Residences mitigation 
(2016), dB(A) Noise Exceeclance Noise Exceeclance 

Options 
L,,,6h, I I-5dB(A) 6—iOdB(A) `l-5dB(A) 6-10dB(A) 

15N <50-65 -45-60 1 1 1 1 Building Noise barriers would not 
treatment be cost-effective due to 

few residences 

15S <45-65 <45-60 96 54 
I 

85 44 Roadside 
Noise Barriers 

Building treatment would 1 	16 <60-65 <45-60 28 30 30 28 Roadside 
Noise Barriers not be cost-effective due 

to many residences 17 <50-65 <45-60 108 82 102 79 Roadside 
Noise Barriers 

18 <45-65 167 51 146 64 Roadside < 45-60 
Noise Barriers 

19 <45-65 <45-60 180 90 180 go Roadside 
Noise Barriers 

1 	20 <45-65 <45-60 290 78 290 78 Roadside 
I Noise Barriers 

Building treatment would 1 	21 	<55-65 <45-60 455 	385 	445 385 Roadside 

205 	110 	194 

Noise Barriers. not be cost-effective due 

to many residences 22 	<45-65 	<45-60 110 Roadside 
Noise Barriers 

23a 	<50-65 	<45-60 19 	11 19 11 Roadside 
Noise Barriers 

23b 	<50-65 	<45-60 27 23 5 Roadside 
Noise Barriers 

24 	<50-65 1  <45-60 1 	160 	160 160 160 Roadside 
Noise Barriers 

Notes 
1 	Numbers appearing in brackets (x) represent estimated number of houses potentially affected by the WSO in 

areas zoned for residential development. The number of affected residences is based on an estimated maximum 
number of dwellings within each land parcel. However, it is noted that the responsibility for noise mitigation to 
future residences in these areas is likely to rest with the developer as directed by local council (see respective 40 	comments). Whether the responsibility rests with the developer or the RTA , is likely to depend on the timing of 
developer approvals with respect to the timing of construction approval for the WSO. Treatment may be needed 
for vacant land that has been subdivided or is the subject of subdivision approval to allow noise sensitive 
development. 

2 	All NCAs have had the number of residences counted from aerial photographs taken in February 1998 along the 
proposed corhdor 

It is noted that the predicted traffic noise levels in Table 6.1.1 represent the 

range of noise levels calculated from the least affected to the most affected 
residences in each NCA. 

The most 'cost-effective' noise mitigation measures nominated in Table 

6.1.1 were determined by comparing all available options and selecting the 
least costly option that would achieve noise compliance with the project's 
'base' noise objectives. 
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6.1.2 	 Maximum Night Time Noise Assessment 
In executing the two analysis techniques described above, three 
representative receiver sites for each of the northern and southern sections 
of the motorway were identified for inclusion on the basis of their proximity to 
the proposed roadway. The location of the representative subject residences 
is detailed in Table 6.1.2.1 below. 

TABLE 6.1.2.1 LOCATION OF RESIDENCES INCLUDED IN THE ANALYSIS OF MAXIMUM 
NIGHT TIME NOISE LEVELS 

Residence Location proximate Road 
Chainage 

Comments 

Southern Section 

East side Illaroo Rd, Hoxton Park 3000 Single residence 50m east of WSO 

West side Illaroo Rd, Hoxton Park 3200 Single residence 75m east of WSO 

McIver Ave, West Hoxton 530 Single residence 50m west of WSO 

Northern Section 

Station Street, Rooty Hill 15500 Row of residences 34m west of WSO 

Armitage Drive, Glendenning 18200 Row of residences 34m east of WSO 

Rowntree Street, Quakers Hill 22250 Row of residences 40m north of WSO 

In each instance, the predicted maximum Lm,x  night time noise level 
impinging on each residence as a result of traffic flows on the proposed 
roadway was determined using each of the techniques described in Section 
5.4 above. 

The results of the analysis are summarised in Table 6.1.2.2 below. The table 
describes a range of results obtained using Technique 1 as opposed to the 
single values obtained using Technique 2. This occurs as a direct result of 
the variation found in the long-term monitoring data from which the results 
have been derived. By way of example, it was found that the typical 
differential between the 	and Lmax  noise descriptors for all monitoring 
locations 50m removed from the considered roadway was between 11 to 
14 dB(A). This variation or range was carried through the analysis to better 
represent the empirically derived results. 

In contrast, given that available data allowed for the representation of the 
maximum sound power level of truck pass-bys (the loudest type of vehicle 
expected to use the proposed roadway) by a single number, the results of 
the Technique 2 analysis are presented as a singular value. Acoustic data 
for truck pass-by was derived from Australian Design Rule 28/01 "External 
Noise of Motor Vehicles" issued by the Federal Department of Transport and 
Communications, 1992. 

Significantly, the noise limits set by the Australian Design Rule apply only to 
new vehicles and not older vehicles, which have experienced typical wear. 
Furthermore, the measurement procedure used in testing such a vehicle's 
noise compliance is conducted under controlled conditions on a flat road at a 
maximum speed of approximately 50km/h. Hence, the sound power levels 
used as the basis of the Technique 2 calculations are considered lower than 
the levels likely to be experienced given actual traffic conditions. 	 0 
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TABLE 6.1.2.2 ANALYSIS OF PREDICTED MAXIMUM NIGHT TIME NOISE LEVELS 
RESULTING FROM TRAFFIC FLOWS ON PROPOSED ROADWAY 

Residence Location Approximate 
Roadway Chainage 

Predicted Maximum Noise Level 
L.,,, dB(A) 

Technique 17 Technique 2" 

Southern Section 

East side Illaroo Rd, Hoxton Park 3000 62-65 53 

West side Illaroo Rd, Hoxton Park 3200 59-61 49 

McIver Ave, West Hoxton 5300 60-63 60 

Northern Section 

Station Street, Rooty Hill 15500 71-74 72 

Armitage Drive, Glendenning 18200 76-79 72 

Rowntree Street, Quakers Hill 22250 69-72 66 

Although the two estimation techniques used are fundamentally different, 

both sets of results generally indicate that the maximum Lmw noise levels 

resulting from night-time traffic flows on the proposed road are not likely to 
exceed the previously described maximum noise level assessment goals, 
once some form of noise mitigation (eg noise barriers, mounds or building 
treatment to dwellings) is implemented for the purpose of complying with the 

Le,j criteria. VVithout noise abatement measures though, residences located 

close to the proposed road (ie. within approximately 1 00m) may be exposed 
to maximum noise levels that have the potential for sleep arousal at night. 

It is noted that large variations in these noise estimates may occur given the 
influence of several variable factors specific to a given site. For example, the 
presence of a gradient in a road's profile will generally require that heavy 
vehicles use, on the one hand, low gears to negotiate the climb up the slope, 
and on the other, their engine compression (auxiliary) brakes to retard their 
acceleration down the incline. In each case, the resulting L"', noise levels 

generated by the vehicle can be significantly different, and more likely 
greater, than accounted for in the Australian Design Rule. 

6.2 	EDUCATIONAL INSTITUTIONS 

Table 6.2 below presents the predicted Leq(l hour) external results for schools 

in the vicinity of the proposed WSO. 

All schools, with the exception of the schools listed below, potentially 
affected by the proposal would achieve compliance with the EPA's Lft, hc,,o 
55dB(A) external playground noise criterion, which in turn achieves 
compliance with the Lej(l hour) 40-45dB(A) internal noise criteria between 

8.30am and 3.30pm. 

Schools where the L,.,~(l hour) 55dB(A) external playground critehon is 
exceeded include~ 

0 	Hoxton Park Catholic School-, 

0 	Horsley Park Public School; 
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Eastern Creek Public School; 

Seven Hills North Public School; 

	 0 
Marion Pdmary School, Horsley Park; 

Plumpton Pdmary School; 

St Francis of Assissi Catholic Primary Glendenning; 

Quakers Hill Public; 

New Tribes Bible College; 

0 Holy Family High. 

The internal noise level criterion will be complied with at all schools with the 
windows kept open, except for those schools listed above. Of these ten 
schools, exceedances are only expected with windows closed at Horsley 
Park Public School, Seven Hills North Public School, Marion Primary School, 
Horsley Park and New Tribes Bible College. These schools may requira 
upgraded glazing to meet the criterion in the classrooms. At all ten schoc 
mechanical ventilation or airconditioning may be required if the windows ar 
to be kept closed for control of noise in affected rooms. These rooms would* 
need to be identified by a more detailed assessment than is included here. 

As Hoxton Park Catholic School is a proposed educational institution, noise 
mitigation can be integrated into its building design to ensure noise 
compliance with the EPA's noise objectives is achieved. 

TABLE 6.2 	PREDICTED PEAK HOUR LEQ(1 HOUR) EXTERNAL NOISE LEVELS FOR YEAR 2016 AT EXISTING AND 
PROPOSED EDUCATIONAL INSTITUTIONS ALONG THE PROPOSED ROUTE 

No. Educational Institution Address Approx. External Internal Internal 
Distance Noise Noise Noise 
to WSO Level Level Level 

I-Whour (open (closed 
windows) windows) 

Lq, I hou, I-Whour 

Existing Educational Institutions 

1 Casula High School Myall Road, Casula 1500m <45 35 25 

2 Prestons Public School Kurrajong Road and Box Road, 1100M <45 35 25 

i Prestons 

3 	Lurnea High School Hillview Parade, Lurnea 1600m <45 35 25 

4 	Sule College Kurrajong Road, Prestons >200m <55 45 35 

5 Lurnea Public School West Street and Reilly Street, 1500m <45 35 25 
Lurnea*, 

6 Miller TAFE College Hoxton Park Rd and Banks Rd, 600m <50 40 30 
Miller 

7 Miller High School Cabrarnatta Avenue, Miller 1200m <45 35 25 

8 Hoxton Park Public School Hoxton Park Road and First 1 00M 55 45 35 

Avenue, Hoxton Park 

9 Catholic Hoxton Park 1 20 Twentieth Avenue, Hoxton 300m <55 45 35 

Hinchinbrook Good Park 
Shepherd School 

A 
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TABLE 6.2 	PREDICTED PEAK HOUR LEQ (1 HOUR) EXTERNAL NOISE LEVELS FOR YEAR 2016 AT EXISTING AND 
PROPOSED EDUCATIONAL INSTITUTIONS ALONG THE PROPOSED ROUTE 

No. Educational Institution Address Approx. External Internal Internal 
Distance Noise Noise 'Not" 
to WSO Level Level Level 

Loohow (open (closed 
windows) windows) 

Le%ihow Ls%i 

10 Hoxton Park High School Wilson Road, Hoxton Park 350m <55 45 35 

11 Hoxton Park Catholic School Hoxton Park Road, Hoxton 50m 60 50 40 
Park 

12 Liverpool Handicapped Cowpasture Road and 700m <50 40 30 
Centre and Sheltered Fifteenth Avenue, Hoxton Park 
Workshop 

13 Hinchinbrook Public School Hinchinbrook Drive and 700m <50 40 30 
Keppel Circuit, Hinchinbrook 

14 Cecil Hills High School Leopold Place, Cecil Hills 650m <50 40 30 

15 Horsley Park Public School The Horsley Drive & Wallworth 130m 67 57 47 
Road, Horsley Park 

16 Eastern Creek Public School Rooty Hill Road, South, 230m 63 53 43 
Eastern Creek 

17 Seven Hills North Public Seven Hills Road & Windsor 200m 68 58 48 
School Road, Seven Hills 

56 18 Maiiun Primary School, The Horsley Drive & Felton 200m 66 46 
Horsley Park Street, Horsley Park 

19 Plumpton Phmary School Bottles Road, Plumpton 500m 62 52 42 

20 Plumpton High School Bottles Road & Hyatts Road, 800m <45 35 25 
Plumpton 

21 William Dean Pnmary Yarramundi Dwe, Dean Park 230m 48 38 28 
School, Dean Park 1 

22 Glendenning Primary School Armitage Drive, Glendenning 370m <45 35 25 

23 St Francis of Assissi Catholic Richmond Road & Stone 250m 63 53 43 
Primary Glendenning Street, Glendenning 

24 Quakers Hill High Lalor Road & Surnmerfield 480m 55 45 35 

1 	Avenue, Quakers Hill 

25 Quakers Hill Parish Phmary Farnham Road & Barnier 1500m <45 <35 <25 
Road, Quakers Hill 

26 Quakers Hill Publin Quakers Road & Medlow 160rT1 64 54 44 
Drive, Quakers Hill 

27 Kings Langley Primary Isaac Smith Parade & Pont 350m 45 35 25 
Place, Kings Langley 

28 Matthew Pearce Phmary Astoria Park Road, Baulkham 260m 48 38 28 
Hills 

29 New Tribes Bible College Power Street & Rooty Hill 50m 69 59 49 
Road, Plumpton 

30 Holy Family High Quakers Hill Rd & Benalla 650m 63 53 43 
Court, Quakers Hill 

31 Marayong Heights Primary Shedworth Street, Marayong 700m <45 <35 <25 
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TABLE 6.2 	PREDICTED PEAK HOUR LEO (I HOUR) EXTERNAL NOISE LEVELS FOR YEAR 2016 AT EXISTING AND 
PROPOSED EDUCATIONAL INSTITUTIONS ALONG THE PROPOSED ROUTE 

No. Educational Institution Address Approx. External Internal tntwnal 
Distance Noise Noise Noise 
to WSO Level Level Level 

Lecoh" (open (closed 
windows) windows) 

Lo%ihaw Lowumv 

32 Uni. of West. Sydney Quakers Hill Road, Quakers 700m 52 42 32 

(Western Syd. Inst. of TAFE Hill 
& Terra Sancta College) 

33 Bamier Primary Bamier Road & Farnham 1500m <45 <35 <25 
Road, Quakers Hill 

34 Clare Cath High Buckwell Drive, Hassall Grove 700m 
1 	

<45 <35 <25 

Proposed Educational Institutions 

35 Carnes Hill Primary School Cowpasture Road and Twelfth 1500m <45 35 25 
Avenue, Hoxton Park 

36 Bumbera Street Primary Bumbera Street, Prestons 2500m <45 35 25 

School 

37 Horningsea High School 500m west of Bumbera Street, 3000m <45 35 25 

1 
Prestons 

38 Prestons West Primary Near Skipton Lane, Prestons 400m <50 40 30 

School West 

39 Prestons Public School Dalmeny Drive, Prestons 600m <45 35 25 

The noise levels presented in Table 6.2 above include noise conthbutions 
from adjoining and surrounding roads as well as WSO road traffic noise. In 
some cases, the contribution from the WSO is significantly less than from 
other roads. 

6.3 	PLACES OF WORSHIP 

For places of worship, the Environment Protection Authority requires that the 
noise impact of road projects be assessed against an internal goal of 	h, 

= 40dB(A). An internal noise level of 40dB(A) approximates to a noise lev 
of 5OdB(A) outside the building. 	 0 

TABLE 6.3 - PREDICTED L.q (1,.ur)  NOISE LEVELS FOR YEAR 2016 AT PLACES OF WORSHIP 
ALONG THE ROUTE 

No. Place of Worship Address Predicted 
External L.,61h. 

(Peak Hour) 

I Hoxton Park Christian Life Centre Illaroo Road and Hoxton Park Road, 52dB(A) 
Hoxton Park 

2 Seventh Day Adventist Hoxton Park Road, Hoxton Park <5OdB(A) 

3 Catholic Hoxton Park / Hinchinbrook 20 Twentieth Avenue, Hoxton Park <50dB(A) 

Good Shepherd Church I 
Horsley Park Catholic Church The Horsley Drive, Horsley Park 62dB(A) 

Rooty Hill Presbyterian Church Rooty Hill Road South, Rooty Hill 56dB(A) 

0 
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Of the places of worship listed in Table 6.3 above, which are potentially 
affected by the proposal, the following places of worship may experience 
noise levels in excess of the Environment Protection Authority's traffic noise 
goals: 

0 Hoxton Park Christian Life Centre; 

0 	Horsley Park Catholic Church; 

0 Rooty Hill Presbyterian Church 

Noise monitoring and modelling conducted for these places of worship 
indicates that ambient noise levels are controlled by traffic along Hoxton 
Park Road, The Horsely Drive and Rooty Hill Road South respectively and 
are already in excess of 5OdB(A) outside the buildings. At the Hoxton Park 
Christian Life Centre and the Rooty Hill Presbyterian Church, noise from 
Hoxton Park Road and Rooty Hill Road South controls the local noise 
environment. The erection of tall noise barriers along the WSO would 
provide no net improvement to ambient noise levels. 

Noise measurements should be undertaken within the Horsley Park Catholic 
Church to determine appropriate noise mitigation to be applied. The 
appropriate hour to assess the LAeq,lhr  may be specific to each church. The 
above levels assume the churches are used on weekdays, which is likely. 
Sunday morning levels might be 1-2 dB(A) less than the predicted level. 

All other places of worship are not expected to be adversely affected by the 
proposal. 

6.4 	RECREATIONAL AREAS: PARKS AND RESERVES 

Noise impact to recreational areas was adequately assessed as part of the 
EIS, however the assessment of recreational areas as buffer zones for 
residential areas was considered inadequate. 

Therefore assessment of potentially affected recreational areas has been 
carried out to determine the feasibility of acoustic treatment. 	The 
assessment is based on the type of use, frequency of use and the likelihood 
that predicted traffic noise levels will impact on recreational activities. 
Proposed parks or proposed changes to parks and recreational areas have 
also been considered in this assessmpnt 

Table 6.4.1 presents the predicted traffic noise level exposure of recreational 
areas identified along the proposed route. 

TABLE 6.4.1 - PREDICTED L.1, (1 h..1) NOISE LEVELS FOR YEAR 2016 AT RECREATIONAL AREA ALONG 
THE ROUTE 

Use: Criteria Predicted 
Recreational Address Active/ Frequency of Use LA*%15hr, L-OW, Comment 
Area Passive dB(A) dB(A) 

Southem Section 

Liverpool Kurrajong 	Rd Passive 55 60+ Privately owned. Owners 

Showground Prestons approaching RTA fix 
acquisition 
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TABLE 6.4.1 - PREDICTED L q I h..,, NOISE LEVELS FOR YEAR 2016 AT RECREATIONAL AREA ALON 
THE ROUTE 

Use: Criteria Predicted 
Recreational 

Address Active/ Frequency of Use LAml&w, LG%I&W. Comment 
Area Passive dB(A) dB(A) 

Miller Park, Powel Hoxton 	Park 	Rd Active Cricket& BMX track. Not 60 <50 Complies 
Oval Miller used every day 

Hoxton 	Par Hoxton 	Park 	Rd Active Soccer/ Cricket 7 days 60 50-60+ Part to be acquired by 

Recreation Hoxton Park RTA. <1 0% of remainder 
Reserve exceeds criteria 

Serbian 	Cultura 256 Cowpasture Rd - Privately owned. Owners 55 60 To be acquired by the 

Club Hoxton Park approaching RTA for RTA 
acquisition 

Sydney Cecil 	Hills, 	Hoxto Active 60 <50 Complies 

International Park Comdor 
Shooting Range 	I I I 

Dr, 	Ceci~ Passive Local usage, no plans for 55 <50 Complies Freodore 	D~Feodore 
Reserve Park development in near future 

Northern Section 

Western Sydney Cecil Park Passive Public open space for 55 <60 <10% exceeds chteh 
Regional Park recreation at social and Park designed to 

informal level accommodate WSO. 

Fairfield City Farm Darling 	Street Active Horse riding & bike hding 60 <55 Complies. Noise 

(Mountain Bike Abbottsbury training + competitions; contribution mostly 
Track) Eastern side used for Elizabeth Dr. 

activities. Western side 
facing WSO for grazing 

Sydney The 	Horsley 	Par Active Training & competitions. 60 57-65 <5% affected by WSO 
International Dr, Horsley Park Usage expected to increas alone. Horsley Dr 

Equestrian Centre with new marketing contributes to total noise 
strategy. I 

Horsley Park Horsley Dr & Arindl Active Winter - 7 days per week 60 <60 Complies. Noise 
Rd, Horsely Park for soccer training + games', contribution mostly The 

Summer picnic ground Horsley Dr. 
used each weekend 

Australia's Wallgrove 	Rd Active 7 days per week 60 <50-60 Complies 
Wonderland Minchinbury 

Eastem Creek Ferrers Rd, Easter Ac tive Up to 7 days per week 60 <55 Complies 
Raceway Creek 

Pinegrove Kington 	St Passive 7 days per week 55 <55-58 150m strip west of 
Memorial Park Minchinbury Wallgrove Rd potentially 
(Lawn Cemetery) affected. Noise 

contribution from WSO & 
Wallgrove Rd 

Cawarra Reserve Cawarra 	Street Active Sports field. All weekend + 60 50-60 Complies. 
Minchinbury during week for training + 

schooluse 

Concerts/ fireworks 1-2 The Rooty Hill Cnr 	Eastern 	Rd Passive 55 50-55 Uornplies 
Rooty Hill Rd, Root times per year 
Hill 

Morreau Reserve Active Sports field. All weekend + 60 50-60 Complies. 
during week for training + 

schooluse 

Harry Dennison Rooty Hill Active Sports field. All weekend + 60 55 Complies 

Park during week for training + 

I I I schooluse I 
lAquilina Reserve lReginald 	Street I 	Active I Athletics track used 7 days 60 55-58 1 	Complies 
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TABLE 6.4.1 - PREDICTED L., 	NOISE LEVELS FOR YEAR 2016 AT RECREATIONAL AREA ALONG 
THE ROUTE 

Use: Criteria Predicted 
Recreational Address Active/ Frequency of Use LA*%i Loq.1m., Comment 
Area Passive dB(AR)w'  dB(A) 

Rooty Hill by schools + Western 
Sydney Academy of Sport 

etc 

Narragundy Knox Rd Doonside Passive Picnic grounds in constant 55 <50 Complies 

Reserve use + wedding reception 
centre (run privately, [eased 

from Council) used most 
weekends 

Blacktown Pionee Blacktown Active Sports field. All weekend + 60 46-48 Complies 

Soccer Field during week for training + 
schooluse 

Sanford Street Glendenning Passive Local park with playground 55 50 Complies 

Reserve equipment used by local 
residents 

Yarramundi Dr Yarramundi 	Drive Active Cricket ground. Generally 60 50-55 Complies 

Reserve Dean Park used on weekends 

Anthea Place Anthea Place, Dea Passive Local park with playground 55 55 Complies 

Reserve Park equipment used by local 
residents 

Symmond Road Dean Park Passive Local park with playground 55 <55 Complies 

Reserve equipment used by local 
residents 

Wright Reserve Pye Rd, Kings Park Active Sports field. All weekend + 60 55-60 Complies 
during week for training + 

schooluse 

Corbin Reserve Kings Park Active Sports field. All weekend + 60 <55 Complies 
during week for training + 

schooluse 

Melrose Park Melrose 	Ave Active Sports field. All weekend + 60 <55 Complies 

Quakers Hill during week for training + 
schooluse 

Faukland Cres Faukland 	Cres Passive L Local 	ark w,t,,,, playground 55 <50 Complies 

Reserve Kings Park equipment used by local 
residents 

Glenwood Park Glenwood Park Dr Active (To be developed) Sports 60 45-50 Complies 
Glenwood field. All weekend + during 

week for training + school 
use 

Reserve (sth of Meurants 	Rd' Active (To be developed) Sports 60 55-65 < 10% exceeds criteria. 

Meurants) Glenwood field. All weekend+ during Barriers used to reduce 
week for training + school traffic noise at residences 

use would also reduce noise 
levels at park 

Valentine Park Cnr Meurants Ln Active Sports field. All weekend + 60 55-65 <10% exceeds. 

Old 	Windsor 	Rd during week for trai ning + Exceedance contributed 

Glenwood schooluse to mostly by Old Windsor 
Rd and Norwest Bld 

Discovery Park Kings Langley Passive Local park with playground 55 <50 Complies 
equipment used by local 

residents 

Lady Penrhyn Hartam 	Street Passive Local park with playground 55 50-65 <10% exceeds criteria. 

Reserve Rosina 	St 	King equipment used by local Barriers used to reduce 

Park residents traffic noise at residences 

1 1 1 1 would also reduce noise 
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TABLE 6.4.1 - PREDICTED L,, 	NOISE LEVELS FOR YEAR 2016 AT RECREATIONAL AREA ALONG 
THE ROUTE 

Use: Criteria Predicted 
Recreational Address Activel Frequency of Use LAMM-, L-%IVM- Comment 
Area Passive dB(A) dB(A) 

levels at park 

Edna Street Kings Langley Passive Local park with playground 55 48-60 < 10% exceeds criteria. 

Reserve equipment used by local Barriers used to reduce 
residents traffic noise at residences 

would also reduce noise 
levels at park 

Troubador Park Kings Langley Passive Local park with playground 55 60-65 Old Windsor Rd 
equipment used by local contributes to 

residents exceeclance 

Solar Ave Reserve Solar 	Ave, 	Wes Passive Local park with playground 55 50-55 Complies. 

Baulkham Hills equipment used by local 
residents. Usage likely to 

increase with planned 
improvements 

Sierra Reserve Sierra 	Pl, 	Wes Mixed Cyclepath & bush track 55 >60 M2 contributes to 

Baulkham Hills Active + Usage likely to increase exceedance 

Passive with planned improvements 

Col Sutton Park Baulkham Hills Rd Passive Cyclepath & bush track. 55 >60 M2 contributes to 

West Baulkham Hills Usage likely to increase exceedance 

I I 
with planned improvements 

The table above summarises the parks and recreational areas that may 
experience noise levels in excess of the Environment Protection Authority's 
active or passive recreational area traffic noise objectives. 

Generally these facilities are located amongst residences. Recreational land 
areas and parks are often used to provide noise buffer zones to protect 
residential areas. Parks that may experience an exceeclance of the EPA's 
criteria have been further assessed in terms of their level of use and the type 
of use in order to determine the feasibility of providing acoustic treatment to 
achieve the EPA's criteria. 

All other recreational areas are located further away from the proposed roa 
and would comply with the project's respective passive or active noise 
criteria. 

	

6.5 	COMMERCIAL & INDUSTRIAL PREMISES 

Generally, commercial and industrial properties are located amongst 
residential ;;reas. These include the Hoxton Park and Hinchinbrook areas. 
Noise calculations indicate that noise levels at commei6al and industrial 
properties would generally comply with the recommended interior noise 
levels of Australian Standard AS2107 -1987 "Acoustics-Recommended 
design sound levels and reverberation times for building interiors' assuming 
standard commercial building construction. Mitigative treatments proposed 
to achieve the Environment Protection Authority's traffic noise criteria for 
schools and residential properties may further reduce noise emissions to 
commercial properties, further ensuring noise compliance with the set 
objectives for such premises. 

0 
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Typical construction materials and building methods adopted in high density 
urban and city areas may be applied to construct quality office space and 
hotels in the future to ensure that any potential noise impacts are 

ameliorated. 

0 
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0 	7. PROJECT MODIFICATIONS 

7.1. RELEVANT PROJECT MODIFICATIONS 

This information included in this assessment update is based on the 
following project modifications, considered to potentially change the noise 
impact of the WSO, as assessed in the EIS. Other project modifications do 
not require quantitative noise assessment. The project modifications have 
been considered when generating noise contour maps and tabled data for 
this report. 

Beech Road upgrade from 2 to 4 lanes from WSO ramp to Camden 
Valley Way at Casula. 1 x traffic signals and 1 x roundabout. 

* Bernera Road upgrading 400 metres from WSO to Yarrunga Street at 
Prestons. West side strip acquisition for future Transitway. 

0 WSO/Cowpasture Road interchange - Cowpasture Road widened on 
east side within road reserve (N and S of WSO) to allow for future six 
lanes. 

0 	Move horizontal alignment of the WSO at Cecil Hills up to 250 metres 
westwards. 

Vertical alignment of the WSO at The Horsley Drive - lifted 2 to 3 metres 
to provide vertical clearance over The Horsley Drive. 

WSO/M4 EIS Interchange at Eastern Creek replaced with new 
interchange to improve traffic capacity, safety performance and more 
logical directional movement for road users. 

WSO/Power Street interchange. South-facing ramps deleted at Power 
Street and moved to Woodstock Avenue. 	Grade separation at 
Woodstock Avenue will become a partial interchange. WSO graded to 
go over Woodstock Avenue to reduce impacts on private properties in 
Woodstock Avenue and Station Street. 

Widen Power Street from 2 to 4 lanes west of WSO to Rooty Hill Road. 

0 	VViden Rooty Hill Road North from 2 to 4 lanes between Luxford Road 
and Richmond Road 

Richmond Road upgrade to 4 lane dual carriageway from WSO to Bells 
Creek. 

Assess section Norwest Blvd - from Greenhill Drive to Old VVindsor 
Road. 

Therefore, noise impacts as a result of these additions and modifications to 
the project have been assessed in other sections of this report. Revised 
noise contour maps for the northern section appear in Appendix D. Revised 
noise contour maps for the southern section appear in Appendix E. 
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7.2. ADDITIONAL NOISE MONITORING 

Additional noise monitoring was carried out at six locations over a 7 day 
period in June 2001. The six locations were selected based on the proposed 
modifications listed above, and the anticipated change in noise impact. 
Noise monitoring was used as the base for traffic noise modelling of the 
proposed modifications. 

Traffic counting was carried out simultaneously with noise monitoring to 
enable the noise model to be validated. 

Noise monitoring and traffic counting was undertaken at the following 
locations: 

* 	Beech Road, Casula - Between Camden Valley Way & proposed WSO 

Benera Road, Prestons - Between proposed WSO & 150m south of 
Yarrunga St 

0 	Power Street, Glendenning - Between proposed WSO & Rooty Hill Rd 

Rooty Hill Road North - Between 150m south of Luxford Rd & Richmond 
Rd 

Richmond Road, Marsden Park - Between 150m north of Bells Creek & 
WSO 

0 Greenhill Drive, Glenmore Park - Between 150m north of Bells Creek & 
WS0 

As noted above, traffic volume data was measured during the noise 
monitoring. This data, along with predicted traffic volumes for 2006 and 
2016 were used in the noise modelling at each location. This data is 
summarised in Table 7.2.1. 

TABLE 7.2.1 ADDITIONAL NOISE MONITORING TRAFFIC VOLUME SUMMARY 

Road 

AADT 

Measured Estimated 

1 	2001 2006 2016 

Beech Road 6020 24120 26124 

Bernerr@ Road 14534 7560 10464 

Norwest Boulevarde - 16823 26124 

Power Street 3169 22860 30348 

Richmond Road 1 	21010 32484 36192 

Rooty Hill Road 9571 33192 34272 

Noise modelling was carried out to determine the change in noise levels at 
the six locations identified above where road modifications have occurred. 
Nominal barrier heights were also predicted for each location, based on 

0 
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2016 traffic volumes. The results are presented in Table 7.2.2 below. The 

results of noise monitoring appear in Appendix F. 

TABLE 7.2.2 EXISTING AND PREDICTED NOISE LEVELS AT ADDITIONAL MONITORING LOCATIONS 

Address 

Traffic Noise Level, dB(A) 20116 Barrier Heightl 
to Achieve ECRTN 
'Base Criteria'2, m 

2001 Measured 2006 Predicted 2016 Predicted 

LA.11fih LA*q,gh I-Aeciish LA*q,9h LAq,16h LA*q,gh 

Beech Rd Casula 58 56 66 60 66 61 

6 1 

3.5 

Bemera Rd Prestons 63 58 60 46 61 46 2 

Power St Glendenning 58 55 68 63 69 5.5 

Rooty Hill Rd Nth Oakhurst 69 65 73 68 73 68 5 

lRichmond Rd Marsden Park 56* 50-  57 52 57 52 1 

lNorwest Bid Bella Vista 58 48 —63 —57 —65 ~59 3 .5 

Note: *Noise logger experienced a technical tault, inereTore noise ieveis preoicieu vabeu ull ud I I I,- ,,uU[ I L UCILCI U I I 

Richmond Road, measured 17.06 to 23.06.2001 

7.3. SUMMARY OF NOISE IMPACTS FROM PROJECT MODIFICATIONS 

The results of a comparison of noise impact of the WSO at the EIS stage 
against the WSO at the re-assessment stage, with and without the project 
modifications are summarised in Table 7.3.1 below. 

TABLE 7.3.1 — COMPARISON OF NOISE IMPACT WITH & WITHOUT PROPOSED PROJECT MODIFICATIONS 

Year 2016, Daytime Low5ho Year 2016, Night time Leq(9hr) 

Before Modification After Modification Before Modification After Modification 
Modification 

and 
(EIS Stage) (Re-assessmi (EIS Stage) (Re-assessment) 

catchment "q(15hr) No of Loq(`15hr) No of Leci(gho No of Loq(ghr) No of 

area Noise dwelling Noise dwellings Noise dwellings Noise dwellings 

level exceeding level exceeding level exceeding level exceeding 

criteria criteria criteria criteria 

WSO realignment at Cecil Hills 

E12A 	New catchment - dia not 	50-65 	0 	New catchment - did not <45-60 0 

exist at EIS stage 	 exist at EIS stage 

E12 	52-63 	31 	<50 	0 47-58 	1 3 1 45 0 

E13 	45-62 	4 	 <55 	0 	<45-57 	4 <50 0 

E14 	49-58 	7 	<50-55 	0 	<45-53 	7 45-50 0 

E15 	50-51 	0 	50-55 	0 	45-46 0 <45-55 0 

E16 	50-51 	0 	<55-57 	0 	45-47 0 45-55 0 

E17 	49-63 	8 	<55-60 	ii 	10 	<45-58 8 <45-55 10 

< 
E18 	46-59 	18 	55-60 	23 	45-54 	18 1 	45-55 32 

New M4 interchange design 

3 	not shown 	0 	<50-65 	0 	not shown 	0 45-60 0 

in EIS 	 in EIS 

4 4 	not shown 	 <55-65 11 	not shown 4 0 11 

in EIS in EIS 

5 	not shown 	 <55-65 4 not shown <50-60 4 

in EIS in EIS I 
i 
I 	 Include traffic noise from Horsely Dr 
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0 
TABLE 7.3.1 — COMPARISON OF NOISE IMPACT WITH & WITHOUT PROPOSED PROJECT MODIFICATIONS 

Year 2016, Daytime Lq," Year 2016, Night time Loq(9hr) 

Before Modification After Modification Before Modification After Modification 
Modification (EIS Stage) (Re-assessment) (EIS Stage) (Re-assessment) 

and 

L.Wlw) No of Lowsho No of Low9ho No of L-4" No of catchment 
area Noise dwellings Noise dwellings Noise dwellings Noise dwellings 

level exceeding level exceeding level exceeding level exceeding 

criteria criteria criteria criteria 

2 not shown 5 <45-65 

I 

not shown 

I 	in EIS 
5 ---F]~Z-60 

in EIS 

Include traffic noise from Woodstock Ave 

8 not shown 35 <55-65 86 not shown IS sh—T-35 <45-60 80 
in EIS in EIS 

9 Not shown 42 <45-65 84 not shown 41 <45-60 62 
in EIS I I 

in EIS 

Notes~ 
Data taken from EIS and Renzo Tonin and Associates VVSC, Assessment Update' document 
Increase in numbers of affected dwellings in the Northern Section is due to the inclusion of noise from adjoining 
roads as part of the Assessment Update 

Increase in numbers of affected dwellings in the Southern Section at Cecil Hills is due to new housing 
development areas 

More information on the impacts and mitigation measures associated with 
these modifications are provided in a separate review of environmental 
factors report. 

0 

is 
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0 	8. TRAFFIC NOISE MITIGATION MEASURES 

8.1 	NOISE BARRIERS OR MOUNDS 

Nominal barriers to 	This section of the report presents nominal barrier heights for each noise 
achieve EPA's 'base' catchment area to provide an indication of the heights required to achieve 
criteria 	 compliance with the EPA's ECRTN 'base' criteria. The following points 

outline the procedure for calculating barrier heights. 

The nearest affected residence (NAR) was determined for each noise 
catchment area (NCA). 

Use of the CORTN traffic noise model to establish traffic noise levels 
from the proposed WSO and its ramps, and adjoining roads at each NAR 
without barriers. 

Compare modelled noise level at each NAR with the EIS noise contours 
for verification. 

increase barrier heights by 0.5m increments above the WSO road 
surface level until the ECRTN 'Base Criteria' of LA,q, 1 5hour = 55dB(A) and 

LA,q.9ho,,r = 50dB(A) achieved. 

Estimated barrier heights were calculated using a speed limit of either 
90km/hr and 110km/hr, as detailed in the table below. It should be noted 
that noise modelling for the southern section was based on a vehicle speed 
limit of 90km per hour, based on AUSTROAD's Guide to Traffic Engineering 
Practice Part 2 "Roadway Capacity", as was advised for the EIS. To correct 
for a speed limit of 100km/hr or 110km/hr add 0.8dB(A) or 1.6dB(A) 
respectively to the modelled noise level. In general, a change in vehicle 
speed from 90km/h to 1 10km/h would increase the nominal barrier height by 
approximately 0.5m. 

Road traffic noise levels were predicted with Open-Graded Asphaltic 
Concrete (OGAC) on the WSO route only. Ramps and existing/adjoining 
roads were modelled with standard Dense-Graded Asphaltic Concrete 
(DGAC) pavement. 

The results of the modelling are presented in Table 8.1 following. These 
results provide nominal barrier heights on the assumption that barriers are the 
only viable option in all cases. This of course is not the case in every noise 
catchment area, however is presented here for the purpose of providing input 
information into future cost-effectiveness and feasibility analysis. 

Cost analysis and re- The barrier heights shown are only nominal and aim at achieving the 
modelling is 	 strictest EPA 'base' noise criteria. Therefore these barriers must not be 
necessary before 	constructed without undertaking a cost effectiveness / feasibility study 
establishing barriers and without undertaking noise re-modelling as part of the detail design 

phase of the project 

Furthermore, consultation should occur with the relevant regulatory authorities 
and community prior to establishing the final noise barrier design. 

0 
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TABLE 8.1 PREDICTED NOISE LEVELS AT THE NEAREST AFFECTED RESIDENCE (NAR) FOR YEAR 2016 AND REQUIRED BARRIER HEIGHTS TO ACHIEVE 
ECRTN CRITERIA 

Predicted Contribution Traffic Noise Predicted Traffic Barrier Height to achieve Barrier Height' to achieve Comment regarding barrier 
Levels at NAR (2015), dB(A) Noise Levels at ECTRN 'Base' Criteria with ECTRN 'Base' Criteria with locations (ramps & adjoining 

NCA NAR (2016), dB(A) WSO at 90km1hr, rn WSO at 11 Okm/hr, m roads) 
WSO + Ramps Adjoining Roads 

Leq Leq, 15hr Leq,9hr Leq,15hjrLeq,9hr WSO I Ramp J Adj Rd WSO Ramp Adj Rd 

South Section 

6 E 1 55 50 64 59 64 69 1 -1 2 5 1 -1 2 N-bnd ramp Camden Valley Way to 
M5; S-bnd ramp WSO to Camden 

Valley Way; M5 Mway 

E2 67 62 67 62 2 7 2 8.5 56 51 N-bnd ramp Camden Valley Way to 
M5-, S-bnd ramp WSO toM5; W-bnd 

ramp M5 to WSO; M5 Mway 

S-bnd ramp WSO to M5; E-bnd ramp 
V\fSO to M5; W-bnd ramp M5 to WSO 

E3 61 56 61 56 1.51 21 3 - - 

E4 - - 58 54 1~5 - - 2.0 58 54 

E5 63 57 64 60 66 60 5.0 4 4 7.0 4 4 Except Westbound WSO ramp to 
Bernerra Rd; Bernerra & Jedda Rds 

E6 57 52 - - 57 52 08 - - 1.2 

E7 64 59 64 59 34 4.2— 
Proposed new residential area E8 60 54 - 60 54 1.8 2.4 

E9 46 40 37 31 46 41 - - 

Cowpasture Rd 
E10 46 41 E6 51 57 52 1.0 

Cowpasture Rd E 1 - 1 45 40 E4 59 64 59 3.2 3.3 

E12 57 51 - 57 51 1 - 1.5 

E13 52 46 52 46 - 

E14 55 49 55 49 - 

E15 54 48 54 48 

E16 55 50 55 50 

E17 - 57 52 E5 50 59 54 2 1.5 3 1.-5 Elizabeth Dr 

E18 - 53 48 5 3 48 56 51 1 1 1 ----Elizabeth Dr 

W1 52 47 52 47 

0 	 0 	 0 	 is 



0 	 0 	 0 	 0 

TABLE 8.1 PREDICTED NOISE LEVELS AT THE NEAREST AFFECTED RESIDENCE INAR) FOR YEAR 
2016 AND REQUIRED BARRIER HEIGHTS TO ACHIEVE 

ECRTN CRITERIA 

NCA 

Predicted Contribution Traffic Noise 
Levels at NAR (2016), dB(A) 

Predicted Traffic 
Noise Levels at 

NAIR (2016), dB(A) 

Barrier Height to achieve 
ECTRN 'Base' Criteria with 

WSO at 90km1hr, m 

Barrier Height* to achieve 
ECTRN 'Base' Criteria with 

WSO at I I Okm/hr, m 

Comment regarding barrier 
locations (ramps & adjoining 

roads) 
WSO + Ramps Adjoining Roads 

Leq,15hr Leq,9hr Leq,ghr Leq,15hr ---- Leq,9hr WSO Ramp Adj Rd WSO Ramp Adj Rd 

W2 

W3 

54 

59 

48 

50 

rLe~q,~15hr 

58 

58 

53 

54 

62 

48 

55 

- 

3.5 
- - 
2.0 

--- 

3.0 4.0 2.0 

- 

3.0 
F 	Proposednewresidential area 

Westbound WSO ramp onto Bernerra 
Rd; Bernerra 

W4 

W5 

51 

50 

42 

40 

60 

60 

55 

55 

61 

61 

55 

55 

1.0 

1 0 

2.1 

2.0 

1.5 - 
1.5 

2.1 - 
2.0 

Bernerra Rd 

Bernerra Rd 

W6 51 46 51 46 - 

VV7 54 49 54 49 0.4 - 

W8 

W9 

W110 

Will - 
W12 

55 

58 

4 7 

48 

55 

49 

53 

41 

42 

49 

53 

60 

64 

56 

48 

55 

59 

53 

55 

60 

61 

64 

58 

49 

54 

55 

59 

54 

35 
- 

1.0 

1.0 1.0 

2.0 

2.8 

3.2 

1.5 

0.8 

4.0 

- 

2.0 

1.2 

- 

1.2 

2.0 

2.8 

3.2 

1.5 

Cowpasture Road 

Cowpasture Road 

Cowpasture Road 

Westbound WSO ramp from 
Cowpasture Rd; Cowpasture Rd 

W13 60 55 60 55 2.2 3.0 

Noffh Section 

IIE 57 51 

1W 61 56 

2E 60 55 

2W 60 55 

4 58 60 

5 59 55 

6 61 57 

7E 62 58 

7W 64 59 

8 64 59 

0 Renzo Tonin & Associates Pty Ltd 

57 

- - 62 

<45 <40 60 

57 52 62 

47 50 58 

55 50 61 

- - 61 

<45 <40 62 

<45 <40 64 

<50 <45 64 

-2- 

2.5 

2.5 

7.0 2 

4.0 

Noise monitoring undertaken 	2.0 

only for 11 Okrr /h 	 3.5 	1.5 

2.5 

3.0 

3.5 

3 
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Wallgrove Road 

Southbound Horsley Dr Off Ramp 

Wallgrove Road- 
Southb-

ound M4 off ramp 

Sthbound M4 off ramp; Grt Western 
Hwy & Wallgrove Rd respectively 
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TABLE 8.1 PREDICTED NOISE LEVELS AT THE NEAREST AFFECTED RESIDENCE (NAR) FOR YEAR 2016 AND REQUIRED BARRIER HEIGHTS TO ACHIEVE 
ECRTN CRITERIA 

Predicted Contribution Traffic Noise Predicted Traffic Barrier Height to achieve Barrier Height* to achieve Comment regarding barrier 
Levels at NAR (2016), dB(A) Noise Levels at ECTRN 'Base' Criteria with ECTRN 'Base' Criteria with locations (ramps & adjoining 

NCA NAR (2016), dB(A) WSO at 90km/hr, m WSO at I I Okm/hr, m roads) WSO + Ramps Adjoining Roads 

Leq,15hr Leq,9hr Leq,15hr Leq,9hr Leq,15hr Leq,9hr WSO Ramp Adj Rd WSO Ramp Adj Rd 

9 66 61 - - 68 63 

10E 59 54 <45 <40 59 54 3 

low 64 59 <45 <40 64 59 5 

11 54 50 <45 <40 54 	- 50 2 

12 62 57 <45 <40 62 57 4 

13 65 60 - - 65 60 3.5 

14 63 58 63 58 2.5 

I 5N 55 49 55 49 - 

15S 56 50 - - 56 50 l'o 

16 64 59 50 45 64 50 4~O 4 	1.5 Noise monitoring undertaken On ramp and off ramp respectively 

17 60 54 60 54 &0 only for 90km/h 

18 63 57 63 57 4~O 

19 65 59 65 59 4.0 

20 62 57 - - 62 57 4,5 

21 60 54 <45 <40 60 54 10 

22 56 50 56 50 2.0 

23W 60 54 - - 60 54 5.5 

Abbott Rd 23E 65 59 55 49 66 60 5.5 2.0 

24 61 55 61 55 6.0 

Note: 	Predicted total traffic noise levels are compared and assessed against the EPA's ECRTN 'Base' Criteria: Lmq, 15h.,, 	55dB(A) and LA,.q,9t,,, 	5OdB(A) 

*13arrier Height refers to height above road surface level 
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The nominal barrier heights have been determined using the ECRTN 'base' 
criteria. Barrier requirements may significantly change from those presented 
above should the 'allowance' criteria be used, as is permitted in the ECRTN. 

Use of 'allowance' 	'Allowance' criteria can only accurately be set for this project, after 
criteria, where 'base' undertaking further noise monitoring, which the RTA has committed to prior 
criteria can't be met, to the commencement of construction and preferably when a cost- 
will reduce lengths 	effectiveness analysis is undertaken to select the most appropriate noise 
and heights of 	mitigation designs. Use of the 'allowance' criteria may provide a reduction of 
barriers 	 barrier design heights, and possibly an elimination of noise barriers in some 

locations, such as where the 'base criteria' may be marginally exceeded. 
This will be particularly apparent along sections of the route currently 
impacted by road traffic noise. In these locations, provision of a barrier 
along the WSO while reducing traffic noise from the WSO, may not reduce 
the total noise at the affected receiver due to noise contributions from other 
existing roads, such as Wallgrove Road. 

6 

0 



0 

0 

0 

9. CONCLUSION 

The noise impact from the proposal has been assessed against the 
Environment Protection Authority's new traffic noise goals. All areas likely to 
be impacted upon by the proposed Orbital have been identified, including 
residences, educational institutions, places of worship, recreational areas, 
parks, reserves and commercial/industrial areas. 

Predicted traffic noise levels on roads surrounding the proposed Western 
Sydney Orbital both with and without the development of the proposal have 
been assessed. The results show that noise levels along most major 
surrounding roads would decrease if the Western Sydney Orbital from 
Prestons to Cecil Park was built. 

To meet the EPA's noise objectives at all critical locations preferred noise 
control measures are suggested for consideration by the community, local 
council and the Environment Protection Authority as part of the proposal. 
The use of suitably designed mitigative measures such as noise barriers or 
mounding would ensure compliance with the EPA's daytime and night-time 
noise level objectives where practical and feasible. 	Other acoustic 
treatments could be applied directly to residential or educational buildings 
where the cost of noise mitigation using noise barriers is high compared to 
the number of buildings likely to benefit from the noise control measures, or 
if the use of barriers is inappropriate for visual or other reasons. For areas 
with isolated residences or with isolated schools, building treatments could 
be applied to achieve the required noise objectives. The final choice of 
noise mitigation measures however, would be the subject of community 
consultation, local council consultation, urban design and the DUAP 
approval. 

It is our opinion that the roadway can be constructed in such a manner that, 
with the necessary acoustic controls, will ensure minimal impacts to the local 
community. We conclude that with the appropriate mitigation measures in 
place, noise and vibration impact from the construction and the operation of the 
roadway can be contained to levels that comply with the EPA's primary 
objectives 
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APPENDIX A - GLOSSARY OF ENVIRONMENTAL NOISE TERMS 

The following is a brief description of the technical terms used to describe noise to assist in 
understanding the technical issues presented. 

Acoustic Barrier Solid walls or partitions, solid fences, earth mounds, earth berms, 
buildings, etc used to reduce noise, without eliminating it. 

Air-borne Noise This refers to noise which is fundamentally transmitted by way of 
the air and can be attenuated by the use of barriers and walls 
placed physically between the noise and receiver. 

Ambient Sound The totally encompassing sound in a given situation at a given time, 
usually composed of sound from all sources near and far. 

Assessment Period The period in a day over which assessments are made. 

Assessment Point A point at which noise measurements are taken or estimated. 

Audible Range The limits of frequency which are audible or heard as sound. The 
normal ear in young adults detects sound having frequencies in the 
region 20 Hz to 20 kHz, although it is possible for some people to 
detect frequencies outside these limits. 

Background Noise Background noise is the term used to describe the noise measured in 
the absence of the noise under investigation. It is described as the 
average of the minimum noise levels measured on a sound level 
meter and is measured statistically as the A-weighted noise level 
exceeded for ninety percent of a sample period. This is represented 
as the L90  noise level (see below). 

Barrier See "acoustic barrier", a solid object used to attenuate sound. 

Character, acoustic The total of the qualities making up the individuality of the noise. 
The pitch or shape of a sound's frequency content (spectrum) 
dictate a sound's character. 

Decibel [dB] The level of noise is measured objectively using a Sound Level 
Meter. This instrument has been specifically developed to mimic the 
operation of the human ear. The human ear responds to minute 
pressure variations in the air. 	These pressure variations can be 

0 likened to the ripples on the surface of water but of course cannot 
be seen. The pressure variations in the air cause the eardrum to 
vibrate and this is heard as sound in the brain. 	The stronger the 
pressure variations, the louder the sound is heard. 

The range of pressure variations associated with everyday living 
may span over a range of a million to one. On the top range may 
be the sound of a jet engine and on the bottom of the range may be 
the sound of a pin dropping. 

Instead of expressing pressure in units ranging from a million to 
one it is found convenient to condense this range to a scale 0 to 
120 and give it the units of decibels. The following are examples of 
the decibel readings of every day sounds-, 

OdB 	the faintest sound we can hear 
30dB a quiet library or in a quiet location in the country 
45dB typical office space. Ambience in the city at night 
60dB Martin Place at lunch time 
70dB the sound of a car passing on the street 
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8OdB 	loud music played at home 
9OdB 	the sound of a truck passing on the street 
100dB the sound of a rock band 
115dB limit of sound permitted in industry 
120dB deafening 

dB(A): A-weighted decibels The ear is not as effective in hearing low frequency sounds as it is 
hearing high frequency sounds. 	That is, low frequency sounds of 
the same dB level are not heard as loud as high frequency sounds. 
The sound level meter replicates the human response of the ear by 
using an electronic filter which is called the "A" filter. 	A sound level 
measured 	with 	this 	filter 	switched 	on 	is 	denoted 	as 	dB(A). 
Practically all noise is 	measured 	using the A filter. 	The sound 
pressure level in dB(A) gives a close indication of the subjective 
loudness of the noise. 

Diffraction The distortion around solid obstacles of waves travelling past. 

Fluctuating Noise Noise that varies continuously and to an appreciable extent over 
the period of observation. 	It can also include intermittent noise. 	As 
a guide, when the level varies noticeably by more than 5 dB over a 
period of less than one minute, the noise is considered to be 
fluctuating. 

Frequency Frequency is synonymous to pitch. Sounds have a pitch which is 
peculiar to the nature of the sound generator, 	For example, the 
sound of a tiny bell has a high pitch and the sound of a bass drum 
has a low pitch. 	Frequency or pitch can be measured on a scale in 
units of Hertz or Hz. 

Heavy Vehicle Heavy vehicles are assumed to be buses, rigid trucks and semi 
trailer trucks with a tare weight greater than 3 tonnes. 	Also heavy 
vehicles can be defined in terms of length as buses, or trucks with a 
length exceeding 5.25 metres. 

Impulsive noise Having a high peak of short duration or a sequence of such peaks. 
A sequence of impulses in rapid succession is termed repetitive 
impulsive noise. 

Intermittent noise The level suddenly drops to that of the background noise several 
times during the period of observation. 	The time during which the 
noise remains at levels different from that of the ambient is one 
second or more. 
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Lnn Noise Descriptors Because 	noise 	varies 	with 	time, 	a 	single 	noise 	value 	cannot 

adequately define the noise ambient. 	For this reason, the acoustic 
environment is described using a number of noise level descriptors 
as follows; 

L, The sound pressure level that is exceeded for 1% of the time for 

which the given sound is measured. 

Lio The sound pressure level that is exceeded for 10% of the time for 

which the given sound is measured. 

L10(1hr) The 1-1c, level measured over a 1 hour period. 

Lio(18hr) The arithmetic average of the L10(1hr) levels for the 18 hour period 

between 6am and 12 midnight on a normal working day. 	It was a 

common traffic noise descriptor. 	For traffic noise it is usually about 

3dB(A) higher than L,q (24 hours). 

Lgo The level of noise exceeded for 90% of the time. 	The bottom 10% 

of the sample is the L9c noise level expressed in units of dB(A). 

L,q 
Equivalent sound pressure level — the steady sound level that, over 

a 	specified 	period 	of time, 	would 	produce 	the 	same 	energy 

equivalence as the fluctuating sound level actually occurring. 

The L,, noise level for a specific one-hour period. 

L,Qt8hr) The continuous nnise level during any one hour period between 

10pm and 6am. 

Leq(9hr) The L, noise level for the period 10pm to 7am. 

Leq(15hr) The L,, noise level for the period 7am to 1 Opm. 

Leq (24hr~ The equivalent continuous noise level during a 24 hour period, 
usually from midnight to midnight. 

Loudness A rise of 10 dB in sound level corresponds approximately to a 
doubling of subjective loudness. That is, a sound of 85 dB is twice 

as loud as a sound of 75 clB which is twice as loud as a sound of 65 

dB and so on. 	That is, the sound of 85 c1B is 400% times the 

loudness of a sound of 65 dB. 

Low-frequency noise Containing major components within the low frequency range (20Hz 

— 25OHz) of the frequency spectrum. 

Microphone An PIP.(-.tro acoustic transducer which receives an acoustic signal 
and delivers a corresponding electric signal. 

Nature, acoustic The innate or essential quality of the noise. 	That which makes one 
noise distinguishable from another (e.g. the spoken voice from the 
sound of a dog barking, a telephone ringing from the sound of a 

gun) 

Noise Sound which a listener does not wish to hear. 

Noise Monitor See "sound level meter". 

Quality, acoustic An attribute, characteristic or property of the noise, its duration, its 
time-varying characteristics or its frequency content. 	Examples are 

the "screech" of screaming, the "rumble" of an airconclitioner, the 

"dripping" of a tap. 
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Reflection Sound wave changed in direction of propagation due to a solid 
object obscudng its path. 

Sound A fluctuation of air pressure which is propagated as a wave through 
air. 

Sound Absorption The ability of a 	matehal to absorb sound 	energy through its 
conversion into thermal energy. 

Sound Level Meter An instrument consisting of a microphone, amplifier and indicating 
device, having a declared performance and designed to measure 
sound pressure levels. 

Sound Pressure Level The level of noise, usually expressed in decibels, as measured by a 
standard sound level meter with a microphone. 

Sound Power Level Ten times the logarithm to the base 10 of the ratio of the sound 
power of the source to the reference sound power. 

STC Sound Transmission Class. 	This is a measure of the extent of 
sound 	reduction 	of 	noise 	going 	through 	a 	building 	element, 
presented as a rating or class. It denotes the sound attenuation 
properties of walls, floors and ceilings used to construct building 
spaces. 	The 	higher the 	STC 	the 	better the 	sound 	reducing 
performance of the construction. 

Structure-bome noise This refers to noise which is generated by vibrations induced in the 
ground and/or structure. These vibrations excite walls and slabs in 
buildings and cause them to radiate noise. This type of noise can 
not be attenuated by barriers or walls but requires the interposition 
of a resilient (neoprene, springs etc.) break between the source and 
the receiver. 

Tonal noise Containing a prominent frequency and characterised by a definite 
pitch. 
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APPENDIX B - CORTN TRAFFIC NOISE PREDICTION MODEL INPUTS 

1131 — Traffic forecasts and speeds 

The most recent traffic forecast files were supplied by Sinclair Knight Merz in 1999. Traffic 
volumes were determined from high demand scenario traffic flows during peak hour traffic and 
converted to Average Annual Daily Traffic (AADT) 24hr volumes, 15hr volumes and 9hr volumes 
for use in the CORTN88 computer model. The traffic forecasts used were those for the modelled 
years of 2006, the year of opening, and year 2016, 10 years after opening the road. These are 
presented in Table 5.1 of this report. 

B2  -  Percentage  M) heavy vehicles 

For the southern section, the percentage of heavy vehicles is generally 11 % for the main 
carriageways and vary for the adjoining roads. For the northern section, the percentage of heavy 
vehicles varies along the WSO route. These are presented in Table 5.1 of this report. 

B3  -  Road gradien 

The road gradient was determined from road long sections of the proposed WSO route provided 
by the RTA. 

B4 - Road surface treatment 

Recent research has indicated that signifiudi-it noise reductions may be gained by the use of open 
graded asphaltic concrete (OGAC) compared to standard road surfaces such as dense graded 
asphaltic concrete (DGAC). Generally, the use of OGAC results in a noise reduction of 
approximately 2 to 3 dB(A). A correction factor of 2.5dB(A) has been taken in the model to 
account for the use of OGAC along the Motorway carriageways only. OGAC not used on ramps. 

B5 -Traffic source locations 

The location of the noise source line was calculated as per CORTN, at a distance of 3.5m in from 
the edge of the nearest traffic lane. Each dual carriageway (ie north bound and south bound) are 
considered as a separate noise source lines and assumed to carry even traffic flows in both 
directions. The distance between north and south bound source lines is 21m, determined from 
typical cross sections supplied by the RTA (Road Design Services - Road Technology Branch). 

B6 — Traffic source heights 

The effectiveness of roadside barriers is dependent on the relative heights of the source, barrier 
and receiver. Therefore, if there is a barrier present, the height of the source is an important 
factor in determining receiver noise levels 

CORTN88 assumes that the acoustic centre of all vehicles is 0.5m from the ground. While this is 
a reasonable approximation for a car, it is too low for a heavy vehicle, and results in an over 
estimation of the attenuation due to barriers. 

The major noise source from a typical heavy vehicle is the engine, the acoustic centre of which is 
at approximately 1.5m from the road surface level. Noise from the truck exhaust is at 3.6m from 
the ground. 

In calculating the effect of a barrier, the total traffic noise level was partitioned into three parts as 
shown in Table B6 below. The effect of the barrier on each component was calculated 
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separately. Barrier calculations were also performed separately for traffic at the centre of each 
carriageway (ie source line), and the resulting noise levels added to give the total noise level in 

the presence of the barrier. 

Table B6 lists the height of the acoustic centre above the road pavement nominated by 

CORTN88 for traffic noise sources - ie cars and trucks. 

Table A6 Heights of Traffic Noise Sources above Road Pavement Level 

Vehicle Type Source Height (m) 

Cars 0.5 

Truck Engines 1.5 

Truck Exhausts 3.6 

B7 - Ground reference levels (RL's) and separation distances of the noise sour
gf—Lit 

traffic) to the receiver 

Ground reference levels (RLs) and separation distances of the noise source to the receivers were 
determined from RTA drawings and additional information from PPK and SKM. Road RLs were 
determined from design plans and cross sections of the proposed roadway and interchange 

ramps. 

In addition, noise levels were predicted at 1m from building facades and 1.5m above the ground 
floor level. The height of this point above actual ground level was typically 2m for a single storey 
dwelling representative of the majority of residences in the surrounding area. Double storey 
dwellings would experience similar noise levels as single storey dwellings, except where 
shielding occurs from barriers or other intervening structures. 

B8 - Ground type between the source and receivers 

A combination of both hard and soft ground, as determined suitable, was used along the 

proposed route. This is only applicable in highly developed areas and provides a conservatively 

higher estimate of traffic noise to receivers located over grassed or rural areas. 

B9 - Angles of view from the road to receivers 

Receiver relative levels and likely angles of view to the proposed road were obtained from 1 ~4000 

orthophoto and topographical maps The road relative levels along the route were determined 

from long sections of the proposed road provided by the Roads and Traffic Authority. 

B10 - Attenuation from noise barriers 

Based on the standard CORTN88 method. 

B11 - Reflections from noise barriers 

Acoustically absorptive finishes have been assumed on the faces of noise barriers. These have 
been taken as having finishes which will achieve a Noise Reduction Coefficient (NRC) of at least 

0.5. 
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B12 - Modified CORTN88 for Australian Conditions 

An Australian study, published as Australian Road Research Board (ARRB) Research Report No. 
122, compared measured noise levels at various locations in Australia with the levels predicted 
by the CORTN88 method. This indicated that for sites where a correction for facade reflection is 
applicable (as in the case for predictions in this report), a correction of -1.7 dB(A) should be 
applied to CORTN88 results to provide the best estimate of noise levels under Australian 
conditions. This correction has been applied to calculated noise levels in this report. 

0 
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APPENDIX C - CORTN MODEL VALIDATION: PAST PROJECTS 

1. 	M4 MOTORWAY (WEST) VIADUCT 

Project: 	T587 - M4 Motorway (West) Via-duct, 

James Ruse Drive ramp to Church Street 

Date: 	27 May 1996 

Locations: 	Comparisons of modelled noise levels versus 24 hour and 8 hour Leq noise levels 

(measured from 8/5/96 to 14/5/96) were performed at~ 

Location k 26 Prince Street, 70m from M4 road 
(using long term noise monitoring techniques) 

Location B: 10 Dalley Street, 15m from M4 road 
(using long term noise monitoring techniques) 

Location C~ 49 kemp Street, 50m from M4 road 
(using long term noise monitoring techniques) 

Location 11 St Olivers School (cnr Wgram & Allen Street), 200m from M4 road 
[using short term noise measurements and correlation to nearby long term noise 

monitor (Loc. B)] 

Location 8: 27 Richie Street, 90m from M4 road 
[using short term noise measurements and correlation to nearby long term noise 

monitor (Loc. B)] 

Location 19- 30 Kemp Street, 200m from M4 road 
[using short term noise measurements and correlation to nearby long term noise 
monitor (Loc. C)]. 

Noise modelling includes traffic volumes from actual traffic counts, as they were performed 
simultaneously with the noise monitoring. The noise modelling performed herein includes the 

noise shielding effect of low height barriers. 

0 	Results: 	
Table CA — Modelled -v- Measured Noise Levels 

1 Modelled Measured —7Location 
Difference Modelled Measured Difference 

LA9q, 24 hour LA*q, 8 hour 

A 63.6 62.2 +1 4 59 1 58.6 0,5 

B 65.0 648 +0.2 60,6 60.8 -0.2 

C 654 63 8 +1+6 60.9 59+3 +1.6 

11 57.3 53.8* +3,5 52.8 49.8* +3.0 

8 59.1 56,3* +2~8 54.7 52.3* +2.4 

19 55.2 54 4* +0,8 50.7 49.9' +0.8 

These noise levels are obtained by correlating short-term 15 minute noise measurements to long-term 
noise logger results to determine LA.., 24 hour and LA,q, 8 hour levels 

0 
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2. 	ST MARY'S ADI SITE - SINGLE AND MULTIPLE SEGMENTS 

Project: 	TA1 19 — ADI Site, St Marys, 

Date: 	October 1999 

Location: 	Logger Location 3 - The Northern Road, north of Sherringham Road 

22m from kerbside to logger, 70km/h traffic speed, traffic volumes estimated at 

18,594 (15hr) and 3,469 (9hr) with 8% heavy vehicles. 

Traffic volumes, composition and vehicle speed were not measured simultaneously with the 

noise logging, but estimated from RTA's historical data and through site observations. 

Table C.2 — Modelled -v- Measured Noise Levels 

Segment Description 	Measured 	I 	
Modelled 	 Difference 

Leq 15hr — Day 

1 segment of 1600 63 69.4 6.4 

2 segments of 800 	 63 67.8 4.8 

4 segments of 400 	 63 67.5 4.5 

Leq 9hr — Night 

1 segment of 160' 	 59 62,3 	7_ 3.3 
2 segments of 800 	 59 60.7 1.7 

4 segments of 40' 	 59 60.5 1.5 

Comments: 
The table above shows the CORTN modelled results converging with the measured noise levels 

more and more as the number of segments used are increased. This shows how breaking up a 

segment into multiple sub-segments improves the accuracy of the calculations. This approach 

tends to show lower noise levels than assuming a single segment approach. 

Furthermore, it is demonstrated again that the CORTN noise model used, tends to predict higher 

traffic no~se levels than those measured in the field, providing a conservative approach to traffic 

noise impact studies. 

0 
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RTA Noise Abatement Program - Exmoor Place, Blairmount 

Project: 	TA360 - RTA Noise Abatement Program, 

7 Exmoor Place, Blairmount 

Date: 	23 October 2000 

Locations: 	Comparisons of modelled noise levels versus measured LAeq,15 hour and LAeq,9hour 

noise levels on 23 October 2000 at 7 Exmoor Place, Blairmount, 1 m from the most 
exposed facade to the Hume Highway. 

Traffic volumes, composition and vehicle speed were not measured simultaneously with the 
noise logging, but estimated from RTA's historical data and through site observations. 

Results: 

Table C.3 - Modelled -v- Measured Noise Levels 

Modelled Measured Difference Modelled Measured Differen 
Location 

LAoq, 15 hour LA&q, 9 hour 

66.9 	 66 	 +09 63.0 	 65 2.0 

EPA STATEMENT: ACCURACY & VALIDITY OF THE TRAFFIC NOISE 
PREDICTIONS FOR THE M5 EAST PROJECT-1997 

As part of the EPA's response to the M5 East EIS (Original 1994 EIS and the 1996 EIS 
Supplement), the EPA made the following statement regarding the accuracy and the validity of 
the traffic noise predictions performed using Renzo Tonin & Associates' CORTN noise model: 

" Based on calculations performed at four reference points along the road alignment, there was 
reasonable agreement between the noise predictions presented in the EIS and levels calculated 
by the EPA. The calculated noise levels were within + 1 dB(A) for two of the reference points 
and + 3 dB(A) for the other two reference points. These differences are considered to be 
attributed to the slightly different calculation methodologies used to predict the traffic noise levels 
and are considered acceptable " 
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APPENDIX D - REVISED NOISE CONTOURS (NORTHERN SECTION) 
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EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7arn-6prn 

Evening 

6prn-10prn 

N ight2 

10pm-7arn 

L90 47.7 45.5 399 

Log (see note 3) 58.4 51.6 496 

NOTES: 

I Bars denote periods adversely affected hy rain. w/fid or extrarwous noise - dala in those 

periods excluded from calculations 

2, "NIght' relates to pefiod from Wpm on tlus graph to Iato on tht? tollowng gr.q)h 

3~ Graphed data measured Ify) from facado, tabulated results froo-field correclod 
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EXIAIG AMBIENT NOISE LEVELO 
Location 1 - Cnr Wattle Street & Beech Road, Casula 

Wednesday, 13 June 2001 
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EPA Industrial Noise 	olicy (Free Field) 

Descriptor Day 

7arn-6prn 

Evening 

6pm-10pm 

Nig ht2 

10pm-7arn 

L90 50.9 493 46.2 

,Leg (see note 3) 55.2 53.0 536 

Rev 9 
	

Data File 	Boochid.dat 

NOTES: 

Bars denote periods adversely affected by tain, wind or extraneous noise - dat'l /n these 
periods eycluded from calculations. 

"Night' relates to period frorn 1 Opin on this graph to 7arn on the following graph. 

1 3. Graph6d data measured 1rn trorn facade, tabulated results froo-field corrected 

(0- Renzo Tonin & Associates Pty Ud - 1,02) 8218 0500 

EPA Traffic Noise Policy (Ilm from facade) 

Day 	Night 

Descriptor 	 r7am-10pm 	10prn-7am 

Leq 15 hr arid Leq 9 hr 57.2 56.1 

Leq 1hr tipper 10 percentile 58.9 60.0 

Log 1 hr lower 10 percentile 538 53.2 

TA999-01 SO I (rev 0) 



EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7am-6pm 

Evening 

6prn-10prn 

Night 2 

1Opm-7arn 

L90 47.2 52.5 45.7 

Lect (see note 3) 56.3 55.0 54 1 

NOTES: 

Dars denote periods adversely affected by rain, wind or extraneous noise - (lata in tl)esa 
pariods oxcluded from calculations. 

"Night" relates to period froin 10prn on this jiaph to 7~iryi on the following qr,iph 

3 Graphed data measured Im (rori) facade, tabulated rosifits Itue-field corrected 

EXISTING AMBIENT NOISE LEVELS 
Location 1 - Cnr Wattle Street & Beech Road, Casula 

Thursday, 14 June 2001 
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EPA Industrial Noise 	olicy (Free Field) 
Descriptor Day 

7arn-6prn 

Evening 

6pm-10pm 

Nigh 
t2  

10pr-n-7am 

L90 53.7 53.8 46.5 

,Leq (see note 3) 57.6 	j 55.4 52.4 	_j  

NOTES: 

Bars denote periods adversely affected by rain, wind or extraneous nolse - data in these 

periods excluded from calculations. 

"Night' relates to period frorn 10pm on this graph to 7arn on the following graph. 

Graphed data Measured Ini from facade; tabulated restilts froo-field corrected 

0 	 0 	 0 EXIAL AMBIENT NOISE LEVELO 
Location 1 - Cnr Wattle Street & Beech Road, Casula 

Friday, 15 June 2001 
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Leq 15 hr and Leg 9 h r 59.6 54.9 

Leq 1 hr upper 10 percentile 61.8 57.2 

Log 1 hr lower 10 percentile 57.0 51.8 

Rev 9 
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C Renzo Tonin & Associates Pty Ltd - (02) 8218 0500 
	

TA999-01 S01 (rev 0) 



EPA Industrial Noise 	olicy (Free Field) 

Descriptor Day 

7am-6pm 

Evening 

6pm-10pm 

Njght2 

loprn-7am 

L90 51.6 51.3 43.5 

lLeq (see note 3) 55.9 53.1 49.4 	1  

NOTES: 

Bars denote periods adversely affected by rain, wind or extianeous nolso - d'Ita if) thaso 

periods excluded frorn calculations. 

"Night* relates to period frorn 10pin on  It.is  graph to 7,im on the following graph. 

Graphed data meaSUred Im frorn facade-, tabulated results ffoo-tiold corrected 
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EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7am-6pm 

Evening 

6prn-1Oprn 

Night' 

10prn-7ani 

L90 47.2 51.9 45.0 

,Log (see note 3) 54.2 53.9 53.7 

NOTES: 

Bars dengte periods adversely affected by rain, wind or extraneous noise - data if) these 
periods exciuded from calculations. 

"Nighl' relates to period froin 10pai on this graph to 7arn on the following graph. 

,3 Graphed data measured 1n) from facade; tabulated results treo-fiold corrected 

EXlz:;, %1G AMBIENT NOISE LEVELO 
Location 1 - Cnr Wattle Street & Beech Road, Casula 

Sunday, 17 June 2001 
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Rev 9 
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EPA Industrial Noise olicy (Free Field) 
Descriptor Day 

7am-6pm 

Evening 

6pm-10pm 

N iqht2 

10prn-7arn 

L90 43.3 52.3 46,9 

Leq (see note 3) 53.9 54.1 53.6 

NOTES: 

1. Bars denote periods adversely affected t.y rain, wind or eAttaneoils noisa - dala In these 
penods excluded from calculations. 

2 "Night" relates to period frorn I Opfn on Ors graph to 7am on the following graph 

3 Graphed data measured 1a) tiorn facade ,  tabolated results tree-hold corrected 

EXISTING AMBIENT NOISE LEVELS 
Location 1 - Cnr Wattle Street & Beech Road, Casula 

Monday, 18 June 2001 
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EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7arn-6prn 

Evening 

6prn-10prn 

Night 
2 

10pni-7am 

L90 44.5 52.0 47.6 

Leq (see note 3) 54.8 54.8 56.4 

NOTES: 

1. Bars denote periods adversely affectea oy raln, w/nd or extraneous noise - data it) these 
periods excluded frorn calculations. 

2 "Night' relates to period from 10pin on this graph to 7an) or) tho following graph. 

-
3. Graphed data measured I ni from facade; tabulated results free-field corrected 
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Log 1 hr lower 10 percentile 52.5 54.3 

Rev 9 	 Data File 	Beechrd.dat 	 9 Renzo Tonin & Associates Pty Ltd - (02) 8218 0500 	 TA999-01SO1 (rev 0) 



EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7arn-6prn 

Evening 

6pm-10pm 

Nigh 
t2 

10pm-7arn 

L90 49.4 54.2 

Leq (see note 3) 55.9 56.3 

NOTES: 

Bars denote periods adversely affected ay rain, wind or exfraneous noise - data if) these 
periods excluded frorn calculations. 

'Night' relates to period from I Opm on this graph to 7an) on the following graph. 

Graphed data measured Ini fron) facade, tabulated results free-hold corrected 
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Location 1 - Cnr Wattle Street & Beech Road, Casula 

Wednesday, 20 June 2001 

100 

90 

80 

M 

70 

(D 
60 

50 

0 
Cn 

40 

30 - 

20 

0:00 2:00 	4:00 	 6.-00 	8:00 	10:00 	12:00 	14:00 	16:00 	18:00 	20:00 	22:00 

Time of Day 

EPA Traffic Noise Polic 	1m from facade) 

Day 	Night 2 

7arn- Descriptor 	~~7T10prn 	10prn-7arn 

Leq 15 fir and Leq 9 hr 58.5 

Leq 1 hr upper 10 percentile 

Log I hr lower 10 percentile _I 

62.4 

54.9 

Rev 9 	 Data File 	Beechrd.dat 	 0 Renzo Tonin & Associates Ply Ltd - (02) 8218 0500 
	

TA999-01 S01 (rev 0) 

0 

	

0 



EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7am-6prn 

Evening 

6pm-10prn 

Night 2 

10prn-7arn 

L90 51.8 42.3 34.0 

Leg (see note 3) 59.6 55.6 53.6_ 

NOTES: 

Bars denote periods adversely affected by rain, wind or extraneotis noise - daill in these 

periods e cluded from calculations. 

"Night' relates to period from 10pm on this graph to 7am on the following graph 

Graphed data measured 1m from facade; tabulated fesolts froo-field corrected 
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EXISTING AMBIENT NOISE LEVELS 
Location 2 - Bernera Road, Prestons 
Wednesday, 27 June 2001 
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EPA Traffic Noise Policy (1m from facade) 

Day 	Night 2 

Descriptor 	 7arn- 1 Opm 	10prn-7arn 
Leq 15 hr and Leq 9 hr 61.0 58.7 
Laq 1 hr tipper 10 percentile 62.4 63.9 
Log 1 hr lowor 10 percentile 58.6 53.3 

T440-12SO2 (revO) Bernera Rd 

0 

NOTES: 

Bars denote periods adversely affected by raln, wind or extraneous nolse - dita In these 

periods excluded from calculations. 

'Night' relates to period from 10prn on this graph to 7ain on the? following graph. 

3 Graphed data measured lin from facado, tabulatud results froo-field corrected 



EPA Industrial Noise olicy (Free Field) 

Descriptor Day 

7am-6prn 

Evening 

6prn-10prn 

Night 2 

10pm-7arn 

L90 47.7 45.9 40.3 

,Leg (see note 3) 61.3 513.3 57.6 

NOTES: 

Bars denote periods adversely affected by rain, wind or extraneous noise - data in these 
periods excluded frorn calculations. 

"Night' relates to period from 10pm on this graph to 7arn on the following graph, 

,3. Graphed data measured 1rn troin facade, tabulated results free-held corrected 

Rev 9 	 Data File 	T440.005 Berneri 	Cc~ Renzo Tonin & Associates Pty Ltd - (02) 8218 0500 

0 EXIS%IG AMBIENT NOISE LEVELb 
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EPA Industrial Noise olicy (Free Field) 
Descriptor Day 

7am-6pm 

Evening 

6pm-10pm 

Night 2  

10pm-7arn 

L90 49.9 48.5 39.9 

Leg (see note 3) 61.5 58.6 56.2 

NOTES: 

1. Bars denote periods adversely affected Ey rain, wind or extraneous nolse - dlhl /11 these 
periods excluded from calculations. 

2, "Night' relates to period from 10pin on th-s graph to 7an) on the followng graph, 

3. Graphed data measured 1m trom facade tabulated results ftee-field correctud 
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EPA Industrial Noise 	olicy (Free Field) 
Descriptor Day 

7arn-6prn 

Evening 

6prn-10prn 

Night2 

10prn-7am 

L90 51.4 53.4 39.5 

,Log (see note 3) 60.5 58.2 53.8 

NOTES: 

Bars denote periods adverse!y affected by rain, wind or extrancous noise - data it) these 
periods excluded from calculations. 

'Night' retates to period from 10prn on this graph to 7am on the following graph 

Graphed data measured lai frorn facade, tabulated results frea-field corrected 
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Location 2 - Bernera Road, Prestons 
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EPA Industrial Noise 	olicy (Free Field) 

Descriptor Day 

7am-6pm 

Evening 

6prn- 1 Opm 

Night2 

1 Oprn-7arn 

L90 48.2 52.1 

1 
39.3 

Leg (see note 3) 59.2 57.3 56.4 

NOTES: 

Bars denote periods adversely affected by rain, wind or extraneous noise - (fata in these 

periods excluded from calculations. 
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0 	1 INTRODUCTION 
1.1 Preamble 

This report has been prepared by Holmes Air Sciences for the Roads and Traffic Authority 

(RTA). Its purpose is to consolidate the air quality assessment reports which were prepared for 

the Western Sydney Orbital (WSO) Environmental Impact Statement (EIS). This report includes 

the findings of the study for the northern section between Elizabeth Drive and Baulkham Hills 

and the southern section from Prestons to Cecil Park. It takes account of changes in land use 

identified through the WSO Representations Report — Land Use Update and Proposed 

Infrastructure Modifications as well as the proposed modifications to the project. 

1.2 Overview 

The report provides information on the following aspects of air quality assessments: 

Existing air quality in the vicinity of the route; 

Emissions from various segments of the roadway involved in the development; 

Estimation of kerb side concentrations of roadway air emissions; and 

The contribution of the roadway emissions to regional air quality. 

The assessment of the impacts of motor vehicle emissions is based on the use of a computer 

model to determine the dispersion of emissions and to predict ground-level concentrations of 

t he various exhaust components in the area close to the road. It has been assumed that in the 

tirst vear ot assessment (,?006) 95% of motor vehicles would be powered with unleaded petrol 

and therefore the impact of lead emissions has been assessed. By 2016 it is likely that 

effectively all motor vehicles will be powered with unleaded petrol or diesel and thus the 

primary pollutants of concern will be carbon monoxide, hydrocarbons, nitrogen oxides and 

particulate matter. 

Monitoring of carbon monoxide, nitrogen oxides and nitrogen dioxide, ozone, particulate 0 
matter and lead have been carried out by Stephenson & Associates at the sites shown in Figure 

1. Details of this study are contained in a separate reporl (Coffey & Partners, 1995). Also 
inClUded in the Current report is a summary of data collected at the EPA monitorino sites in 11 

0 	Western Sydney. 
DESCRIPTION OF THE PROJECT 

The proposed route of the Western Svdnev Orbital is shown in Figure 1 and this assessment has 

been carried out for the Orbital operatina as a tollway. Cross-sections of this route are shown in 

Figure 2. The assessment ot air quality impacts for this reporl has been undertaken for the 

tolled VVSO from Cecil Park to West Baulkham Hills. Potential air quality impacts have been 

assessed along the proposed route and on other roadways affected by the project. Although this 

assessment is for a tollway, the traffic volumes are based on the Orbital being untolled. 

However, volumes would be expected to be lower if the Orbital is tolled and so this provides a 

worst-case assessment of the Orbital itself. Other peripheral roads may experience increases in 

traffic if the project proceeds, since vehicles Will use these roads to access or exit from the 
Orbital. A number of these roads have been assessed individually for the "build" and "no 

build" cases and the results of this modelling are discussed in Section 8.2. In this case traffic for 

the tolled option was used. 
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3 	AIR QUALITY CRITERIA 

The New South Wales Environment Protection Authority (EPA) has historically noted air quality 
goals for nitrogen dioxide, carbon monoxide and particulate matter determined by the World 
Health Organisation (WHO), the United States Environmental Protection Agency (US EPA) and 
the National Health and Medical Research Council of Australia (NHMRC). Air qualit­y goals for 

hydrocarbons have been used previously, but these have been discarded because they are not 

specific for reactive species which are the important elements in the formation of 

photochemical smog. 

The National Environment Protection Council of Australia (NEPQ has determined a new set of 
air quality goals for adoption at a national level, which are part of the National Environment 

Protection Measures (NEPM). In its publication "Action for Air" (EPA, 1998), the NSW EPA has 
proposed new air quality goals for particulate matter and nitrogen dioxide, some of which are 

consistent with the NEPM standards. 

Table I lists the EPA's air quality goals for New South Wales includin- the historical goals and 0 
newly adopted goals. Not all of these are major emissions from motor vehicles. The basis of 

these air quality goals and the safety margins which they provide are outlined below. 

3.1 	Carbon monoxide 

Carbon monoxide can be harmful to humans because its affinity for haemoglobin is more than 

200 times greater than that of oxygen. When it is inhaled it is taken up by the blood and 
therefore reduces the capacity of the blood to transport oxygen. This process is reversible and 0 
reducing the exposure will lead to the establishment ot 

I 
a new equilibrium with a period of three 

hours being the approximate time required to reach 50% of the equilibrium value. 

Symptoms of carbon monoxide intoxication are lassitude and headaches, however these are 

generally not reported until the concentrations of carboxyhaernoglobin in the blood are in 

excess of 10% of saturation. This is approximately the equilibrium value achieved with an 
ambient atmospheric concentration of 70 mg/m' for a person engaged in light activity. 
However, there is evidence that there is a risk for individuals with cardiovascular disease when 

the carboxyhaemoglobin concentration reaches 4% and the WHO recommends that ambient 

concentrations be kept to values which would protect individuals from exceeding the 4% level. 

The 15-minute, 1-hour and 8-hour goals noted by the EPA provide a significant margin for 0 
safety, however this is appropriate for this type of guideline, which is designed to protect a wide 

range of people in the community including the very young and elderly. 

3.2 	Oxides of nitrogen 

Nitrogen oxides (NO,) emitted by motor vehicles are comprised mainly of nitric oxide (nitric 
oxide, approximately 95% at the point of emission) and nitrogen dioxide (NO2, approximately 
5% at the point of emission). Nitric oxide is much less harmful to humans than nitrogen 
dioxide and is not generally considered a pollutant with health impacts at tile concentrations 

normally found in urban environments. Concern with nitric oxide relates to its transformation 

to nitrogen dioxide and its role in the formation of photochemical smog. Nitrogen dioxide has 

been reported to have an effect on respiratory function although the evidence concerning effects 

has been mixed and conflicting. The EPA has not set any air quality goals for nitric oxide, 
however it has set 1 -hour and annual average goals for nitrogen dioxide. It has adopted the 

NEPM standard of 0.1 2 ppm or 245 ~Lg/m'. it has also adopted the WHO 1-hour goal of 
I I ppm or 200 pg/m' as a long term reporting goal. 
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Table 1 — NSW Air Quality Goals 

Pollutant Goal Agency 

Carbon monoxide 87 pprn or 108 mg/m' (I 5-minute maximum) WHO 

25 ppm or 31 mg/m' (1 -hour maximum) %V H 0 

9 ppm or 10 Mg/M3 (8-hour maximum) NHMRC 

NEPM 

Nitrogen dioxide 16 pphrn or 320 pg/m' (1-hour maximum) NHMRC 

5 pphm or 103 pg/m' (annual mean) US EPA 

1 2 pphm or 245 Pg/M3 (I -hour maximum) NEPM, NS%V EPA 

11 pphm or 200 	(1-hour maximum) Pg/M3 
\/\/HO, NSW EPA long 
term reporting goal 

3 pphni or 60 ~tg/m' (annual mean) NEPM, NSW EPA 

Total suspended go Pg/M3 (annual mean) NHMRC 

particulate matter (TSP) 

Particulate matter 50 l_Ig/M3 (annual mean) us EPA 

< 10 Pm (PM10) 30 Vg/M3 (annual mean) NSW EPA 

150 pg/m' (24-hour maximum) US EPA 

.50 pg/m' (24-hour maximum) NEPM, NSVV EPA 

Lead 3 1.5 pg/m 	(90-day average) NHMRC 

0.5 pg/m' (annual average) NEPM 

Ozone 10 pphm or 200 ug/m' (I -hour maximum) NHMRC, NEPM, 

8 pphni or 150 pg/m' (4-hour maximum) i NSW EPA 

8 pphm or 150 pg/m' (1-hour maximum) NSW EPA long term 

6 pphm or 1 20 pg/m' (4-hour average) 
reporting goal 

Sulphur dioxide 25 pplim or 70O.ag/m'  (10-minute maximum) I NHMRC 

20 pphni or 570 ~ig/m' (1-hour maximum) NEPM 

8 pplim or 225 pg/rn' (I day) NEPNA 

2 pphni or 60 ug/m' (annual mean) NHNIRC and NEPM 

pprn part per million 

pphni - parts per hundred million 

i i~­ n? - rnicro-rarns per cubic metre 
in- r?) - njiffigrams per cubic metre I 

3.3 Hydrocarbons 

Hydrocarbons alone do not generally pose a problem at the concentrations commonly 

experienced. However, some hydrocarbons such as benzene are known to have an adverse 

effect on human health (see later), but these effects are thought to occur at concentrations 

hi-her than the levels of exposure found at roadsides from traffic emissions. Hydrocarbons do 

play a significant role in photochemical smog formation and until recently the air quality 

standards adopted by the US EPA for non-methane hydrocarbons have been applied in NSW. 

However it has been recognised that this goal does not distinguish the reactive species which 

-ire involved in smog formation from the total hydrocarbon concentration and this air quality 

(3oal has been abandoned bv the US EPA and the NSW EPA. 
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There is -rowing concern about the amount of benzene released in motor vehicle emissions, 

especially in Europe where fuel has a higher benzene and aromatic content than in Australia. 	0 

At present NSW has no ambient air quality goals for benzene. Many in the scientific 

community hold the view that there is no safe limit for benzene. The WHO specifies a risk 

factor for developing leukaemia of between 4.4x] 
0-6 — 7.5x10-6 for a lifetime exposure to I 

pg/m' (WHO, 1995). The United Kingdom has an annual average ambient benzene goal of 5 

parts per billion (ppb) or 16 pg/m' to be achieved by 2005. The 5 ppb goal is based on the "No 

Observable Adverse Effect Level" from the findings of the UK Expert Panel on Air Quality 

Standards that the risk of leukaemia in workers would not be detectable when the average 

working lifetime exposure to benzene was less than 500 ppb. Two safety factors of 10 were 

then applied to derive the goal of 5 ppb. 

3.4 	Particulate matter 

The presence of particulate matter in the atmosphere can have an adverse effect on health and 

amenity. The health effects of particles are largely related to the extent to which they can 

penetrate the respiratory tract. Larger particles, that is those greater than 10 Pm, generally 

adhere to the mucus in the nose, mouth, pharynx and larger bronchi and from there are 

removed by either swallowing or expectorating. Finer particles can enter bronchial and 

pulmonary regions of the respiratory tract, with increased deposition during mouth breathing 

which increases during exercise. The very fine particles can be deposited in the pulmonary 

region and it is these which are of particular concern. 

The health effects of parliculate matter are further complicated by the chemical nature of the 

particles and by the possibility of synergistic effects with other air pollutants such as sulphur 

dioxide. 

Much of the recent concern over the health effects of fine particulate matter is based on 

investigations carried out in the US, with the view to quantifying the health risks associated with 

both long-term and short-term exposure to airborne particulate matter. The study is colloquially 

referred to as "The Six Cities Study" from the original work by Dockery et al. (1993), which 

determined a relationship between fine particulate matter (defined as particles smaller than 2.5 

~tm in diameter) in the air and mortality in six US cities. 

The basic findings of the Six Cities Study is that there is an increase in mortality with increasing 

concentrations of fine particulate matter. The conclusions appear to be robust and have been 

supported by subsequent studies and as far as can be determined are not confounded by other 

known variables. The mechanism is still unknown but is being actively researched. 

These findings have not yet been fUlly evaluated by the scientific community. New Australian 

standards determined by NEPC include a goal for PMio but not for PM2 5. The US EPA has not 

changed its PM,o (particles less than 10 pm in diameter) goal but has introduced new goals for 

fine particles (PM2 5) with a 24-hOLjr limit of 65 pg/m' and an annual limit of 15 ~Lg/m'. The 

NSW EPA has historically noted the US EPA 24-hour air quality standard of 150 ~Lg/m' and 

annual average standard of 50 ~tg/m' for PMio. It now adopts the NEPM 24-hour standard of 50 

~tg/m', and references a new annual average of 30 pg/m' as a long-term reporting goal. 

The NSW EPA also continues to note the NHMRC's 90 ~tg/m' annual average goal for total 

Suspended particulate matter (TSP). This level is recommended as the maximum permissible 

level in urban environments. 
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3.5 Ozone 

Ozone is a powerful oxidant, formed in the atmosphere in the presence of sunlight, nitrogen 

oxides and reactive hydrocarbons. It is not a primary emission from motor vehicles but a 

regional pollutant, being a major component of photochemical smog. Because of its highly 

reactive nature, ozone can combine with virtually all classes of biologically active molecules 

including enzymes, proteins and lipids. Cellular membranes are a target t or ozone which has 

also been reported to have an irritant effect on the respiratory system. The air quality goal has 

been revised downwards from 257 ~Lg/m' (1 2 pphm) to 200 ~ig/m' (10 pphm) for a I -hour 

maximum. In addition the EPA now notes a four hour ozone goal of 8 pphm or 170 ~Ig/m'. 

The revision of the goal to a more stringent standard may result in additional exceeclances of the 

goal without changes to air quality. 

3.6 	Sulphur dioxide 

Sulphur dioxide is an acid gas which can have harmful effects on the respiratory system as well 

as on vegetation and building materials. It is however a minor component of motor vehicle 

emissions, due to the low sulphur content of Australian petrol, and has not been assessed 

quantitatively in this study. For example the Metropolitan Air Quality Study (MAQS) estimates 

that for the 1992 fleet, average S02 emissions under arterial travel conditions are 0.065 g/km 

compared to emissions of nitrogen oxides of 2.33 g/km for the same conditions. In addition 

transient emissions of above average levels of odorous sulphur compounds such as hydrogen 

sulphide and carbonyl sulphicle (which may be smelt at concentrations as low as 5 ppb) have 

been noted from vehicles fitted with catalytic converters. While these Compounds may produce 

a local short-term nuisance, they do not represent significant emissions under normal running 

conditions. 

Lead has not been considered in this report as it has been largely removed from petrol on sale 

in NSW. Lead levels in Sydney suburbs have declined significantly since the introduction of 

unleaded petrol and are now almost below the level of detection at the EPA monitoring sites 

(see Figure 3). 

4 DISPERSION METEOROLOGY 

This section describes the dispersion meteorology, general climate and air quality in the study 

area. As well as information on prevailing wind patterns, historical data on temperature, 

humidity and rainfall are presented to give a more complete picture of the local climate. Air 

quality issues relating to emissions from motor vehicles are also discussed. 

4.1 Meteorology 

4. 1. 1 Meteorology of the Sydney Basin 

Before discussing the local meteorology in the vicinity of WSO, it is useful to consider tile 

meteorology of the Sydney Basin a, it relates to air pollution issues. 

Sydney has been developed in a coistal bowl shaped area bounded by high -round to the 

north, west and south and open to the sea to the east. The bowl is subdivided by minor, but 

meteorologically important topographical features, into three distinct areas referred to by Hyde 

and Johnson (1990) as the Parramatta River Valley (bounded by the triangle extending from 

Botany Bay in the South to Parramatta in the west, to Manly in the east), the Liverpool Basin 

(defined by the triangular region running from Sutherland in the south, to Hoxton Park in the 

West and Toonciabbie in the north) and the Hawkesbury Basin (defined by an approximately I 
rectangular area runnin- from Camden in the south to Blaxlands Ridp n 	 ge in the north). This 
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topographical environment is important in determining the movement of air within the Sydney 

area, particularly at night. is 

The topography affects the movement of air in two ways. Firstly wind is deflected by terrain 
features which steer, or channel the wind. The more stable the atmosphere the greater the 

effect. The terrain structure can also affect the movement of air by generating so-called 
katabatic, or drainage flows. These are generally generated at night when the wind is light and 

the skies are clear. Under these conditions the ground will cool by radiating heat to space. The 
cooled ground will then chill the air close to it making that air denser than the air further from 

the ground. if the ground is sloping then the air close to the ground will be denser than the 
nearby air at the same height above sea level, but a different height above the ground. The 

result will be that the dense air close to the surface will begin to drift down the slope. 

Because the drainage flows are comprised of stable air which suppresses vertical movement 

they can flow as discrete entities, one sheet of air flowing at a different speed and in a different 

direction over the other. 

A conceptual model for the drainage flow in the Sydney basin has been developed over the past 
decade by Hyde and is discussed in detail in the evaluation of air quality issues in the south-
west region of Sydney (Hyde and Johnson, 1990). The basic components of the model involve 
nighttime drainage flows which move from the high ground to the north, west and south of 

Sydney, and daytime seabreezes which return the polluted air which has drained out over the 

sea. 

Night-time 

At night, the sheets of air move downward from the high ground, travel initially from the south 
in a northward direction and fill up the Sydney basin, or the western portion of the Sydney 

basin, and cause air to flow out towards the east and out to the sea. Similarly, air from the west 

would undertake the same sort of movement as would air from the northern high ground in the 

Sydney basin. Thus the ultimate movement of air is from the high ground into the basin, and 

then out to sea. 

Hyde has also identified an interesting phenomena in which air in the Hawkesbury Basin flows 

into the Parramatta Basin over the low point in the ridge that separates the two basins at 

Blacktown. Hyde refers to this as spillover. 

Day-time 

During the day the sun warms the land and a sea breeze is developed. Air which has flowed 

out of the basin at night on to the sea is then returned into the basin and is transported generally 

towards the west and the south. The significance of this effect for the air quality in the Sydney 

Basin, is that pollutants which are produced in the eastern and northern regions of Sydney may 

be transported to the south and west. If this pattern is repeated over several days, it can result in 
a sionificant recirculation of pollutants. 0 

This model for air movement within the Sydney Airshed is particularly relevant to the formation 

of photochemical smog which is discussed in Section 4.2.2. it should be noted however that 

this pattern of air movement does not occur every day. On many occasions synoptic winds 

prevent the formation of drainage flows and the movement of air will be determined by I 
synoptic scale driving forces. The model is relevant to still conditions when air quality is often 

at poorer levels, but of course not all such conditions lead to exceeclances of air quality goals. 
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4.1.2 Rainfall, temperature and humidity 

Table 2 presents the temperature, humidity and rainfall data for Seven Hills (Bureau of 

Meteorology, 1988). Temperature and humidity data consist of monthly averages of 9 am and 

3 pm readings. Also presented are monthly averages of maximum and minimum temperatures 

Rainfall data consist of mean and median monthly rainfall and the average number of raindays 

per month. 

From temperature data recorded over I I years, the annual average maximum and minimum 

temperatures experienced were 23.411 C and I I .3 0C. January was the hottest month with 

average maximum temperatures of 28.3'C. July was the coldest month, with an average 

minimum temperature of 4.6'C. 

The annual average humidity reading from 11 years of data collected at 9 am was 71 %. The 

month with the highest humidity on average was June with an average of 82 %. 3 pm readings 

were not recorded. Rainfall data collected over 37 years show that January and March were the 

wettest months, with mean rainfall readings of 112 mm and 114 mm, respectively. The average 

number of rainclays for these months was 10 and 11, respectively. The average annual rainfall 

ID was 932 mm and the average number of rainclays was 109. 

Table 3 presents the temperature, humidity and rainfall data for Liverpool (Bureau of 

Meteorology internet site, 1996). Temperature and humidity data consist of monthly averages of 

9 am and 3 pm readings. Also presented are monthly averages of maximum and minimum 

temperatures. Rainfall data consist of mean and median monthly rainfall and the average number 

of raindays per month. 

From temperature data recorded over 32 years, the annual average maximum and minimum 

temperatures experienced are 23.1 'C and I 1.50C. On averac3e, January is the hottest month n 
with an average maximum temperature of 28.1 IC. July is the coldest month, with an average 

minimum temperature of 4.6'C. 

The annual average humidity reading from 32 years of data collected at 9 am is 73%, and at 3 

pm is 51 %. The month with the highest humidity on average is June with a 9 am average of 

82%, and the lowest is September with a 3 pm average of 44%. 

Rainfall data collected over 33 year~ show that March is the wettest month, with an average 

rainfall of 105 mm over 11 days. The average annual rainfall is 871 mm with an average of 107 

raindays. 
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Table 2 - Temperature, humidity and rainfall data for Seven Hills Experimental Farm 
(St,16011 11LIMber 067083 1 atilude 33 Deg 47 Min S L011gitUde 150 Deg 56 Min E Elevation 55 ni) 

jail 	Feb 	Ma r 	Apr 	May 	jun 	Jul 	Aug 	lep 	Oct 	Nov 	Dec 	Year 

9 arn Mean Temperatures (0 and Relative Humidity ("/o) (17 years of record) 

Dry-bulb 	 17.7 	1 3.4 	10.6 	9.7 	
1" 

	

22.5 	22.2 	20.7 

Wet-bulb 	 1 8. 7 	19.1 	17.7 	15.2 	11.4 	9.2 	7.9 	9 

08 	73 	73 	75 	77 	82 	77 

Daily Maximurn Temperature (C) (21 Years of record) 

	

8. 3 	28.1 	1 	7.0 	1 	24.3 	20.2 	17.5 	17.6 	18.8 	21.5 	24.0 	25.8 	28.2 	23.4 

80 Per( enti le 	 3 3.9 	12.7 	3 1_3 	28.5 	23.3 	20.0 	20.2 	21.9 	26.2 	29.5 	31.8 	34.2 

14 Percentile 	 23.0 	23.3 	 20.5 	16.7 	15.3 	15.3 	15.7 	17.2 	19.2 	20.3 	22.8 

Daily Minimum Temperature (C) (21 Years of record) 

.0 	15.3 18.4 	20.2 22.0 17.1 

2 	11.8 14.7 	16.2 18.1 14.1 

7 	63 65 	64 67 71 

Mean 16.9 17. 

86 Percentile 20.0 19. 

1 4 Percentile 13.9 14. 

1 15.3 

18.3 

12.2 

12.2 

15.6 

8.3 	6.4 	4.6 	6.2 	8.2 	11.6 

11.8 	10.4 	8.0 	9.7 	11.8 	15.0 

4.4 	2.5 	1.3 	2.8 	4.8 	8.1 

	

13.5 	15.7 	11.3 

	

16.2 	18.6 

	

10.2 	12.5 

7 

4 8.7 

Rainfall (nim) (99 Years of record) 

78 	8 0 

	

72 	932 

82 	94 	 65 

112 	107 	 60 	69 	95 	43 	59 	43 

Median 	 38 	36 	58 	3 1 

	

36 	36 	6 	 49 	913 

M ea n 

I 19ILF 

Raindays (Nurnber) (99 Years of record) 

9 	7 	8 	1— 8 	11 - 1 	9 	F- 9 -_ --T- -_ 1109- 
Mean 	 10 	1 	1 1 	8 	 8 

Source : Bureau of Meteorology (1988) 
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Table 3 - Temperature, humidity and rainfall data for Liverpool Council 

(St,41011 11LIniher 0670 35 LdtItLId(, 33 Deg 55 Min S Longitude 150 Deg 55 Min E E evation 21.0ni) 

Feb 	Mar 	Apr 	I May 	Jun 	Jul 	Aug 	lep 	Oct 	 Year Dec 

9 am Mean Temperatures (C) and Relative Humidity 	(32 years of record) 

Dr~'-I)Lllh 	1 21.8 	21.3 	20.2 	17.2 	13.1 	10.0 	8.8 	11.0 	14.5 	17.7 	19.2 	21.1 	16.3 

Wet-bulh 	 1 8. 7 	18.8 	1 17.7 	14.7 	11.3 	8.6 	7. 	8.7 	11.2 	14.0 	15.6 	17.4 	13.6 

Flumidity 	 -3 	77 	76 	76 	81 	82 	77 	72 	66 	65 	67 	68 	73 

3 pm Mean Temperatures (0 and Mean Relative Humidity 	(32 Years of record) 

Dry-bUlb 	 20.0 	20-3 	25.0 	1 22.8 	19.5 	16.9 	16.5 	17.9 	20.0 	22.0 	23.8 	25.7 	21.9 

W(+hLIIb 	 20.2 	20.5 	19.2 	16-9 	14.5 	12.4 	11.2 	12.0 	13.4 	15.5 	17.4 	18.9 	16.0 5~ 

I ILIMidity 	 5 3 	50 	55 	 55 	55 	49 	45 	44 	48 	49 	50 	51 

Daily Maximum Temperature (0 (32 Years of record) 

	

A 	 -L2 1 4 	23.6 	25.3 	27.4 	 1 2~i. 1 	27.7 	26.2 	2 	 7 3 

	

L 3.9 	2 0. 5 	17 7 	1 

Daily Minimum Temperature (C) (32 Years of record) 

11.4 	-8 	1 1 	1 .5 9 	 5.8 	 3 
-T- 

17.6 	1 	 15.7 	12.5 

Rainfall (mm) (33 Years of record) 

871 

Median 	 87 	75 	86 	55 	63 	48 	24 	 6 	39 	46 	66 	 873 

Mean 	 91) 

	

5 	86 	 76 	37 	55 	45 	61 	78 

Raindays (Number) (33 Years of record) 

Mean 	 1 1 	10 	11 	8 	9 	9 	 7 	-T 8 	9 	 1 	F 9 	107 

July 2001 
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4.1.3 Wind data for the project area 

The terrain along the WSO route varies from the elevated terrain of the Blacktown Ridge in the 

Cecil Park area, to the relatively flat area north west of Blacktown, and then east to higher 

ground near Baulkham Hills. 

The closest meteorological monitoring stations with data which can be considered as 

representative of the meteorological conditions along the route are at Fleurs (collected in 1980) 

and Blacktown (collected in 1 984) and West Hoxton (collected in 1980-81). The locations of 

the monitoring sites are shown in Figure 1. Figures 4a (I'leurs), 4b (Blacktown) and 4c (West 

Hoxton) present seasonal and annual wind rose diagrams compiled from these data which were 

collected by Macquarie University using Lambecht model 1482 wind recorders (installed at 10 

ni above local ground level). 

On an annual basis, the most frequent winds at Fleurs are from the southeast sector. This 

pattern persists in autumn and spring, although in spring there is also a strong westerly 

0 component. In summer, westerlies comprise a much smaller percentage of winds, while in 

winter, winds are predominantly from the south to west-southwest. 

Blacktown experiences winds predominantly from the northwestern and southeastern quadrants 

on an annual basis. This is the trend for each season except winter. During winter the winds 

from the southeast die down but the majority of winds still come from the northwest. 

West Hoxton experiences winds predominantly from the southwest clockwise to the northwest 

and from the east clockwise to the south-southeast. Winds from the north to east-northeast are 

infrequent. This pattern persists in spring and autumn, while in winter the winds shift to the 

west. In summer the winds are predominantly from the east to south-southeast. 

4.1.4 Atmospheric stability 

To use the wind data to assess dispersion it is necessary also to have available data on 

atmospheric stability. This is a measure of the capacity of the atmosphere to disperse pollutants. 

In the Pasquill-Gifford stability class assignment there are six stability classes, A through to F. 

Class A relates to unstable conditions such as might be found on a sunny day with light winds. 

In such conditions plumes will spread rapidly. Class F relates to stable conditions, such as 

occur when the sky is clear, the winds are light and an inversion is present. Plume spreading is 

slow in these circumstances. The intermediate classes B, C, D and E relate to intermediate 

dispersion conditions. Table 4 show~ the frequency of the occurrence of stability clas"es at 

HeLirs, Blacktown and West Hoxton. 
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0 Table 4 — Percentage frequency of occurrence of stability classes & Fleurs, 0 
Blacktown and West Hoxton 

Stability class Percentage fr 

Fleurs 

quency of occurrence 

Blacktown 	West 

Hoxton 

A 11,6 3.5 2.5 

B 7.3 18.1 15.3 

C 12.4 15.3 17 /.4 

D 36.5 13.0 15.9 

E 16.6 17.4 — 8.1 

F 15.7 40.6 40.8 

Total 100 100 100 

Average wind speed rn/s 2.91 7.9 2.25 

4.2 	Air quality issues 

4.2.1 Regional air quality 

The NSW government has completed a major study of air pollution in the Sydney airshed and the 

Newcastle and illawarra region5, known as the Metropolitan Air Qualitv Study (referred to as 

MAQS). The data collection aspects of the study were completed in 1995 and the findings were 
released on 17 July, 1995. 

The Metropolitan Air Quality Study upgraded and extended the Environment Protection 

Authority's air quality monitoring network over a wider area. It has also further refined the ZD 
understanding of the present chemistry and air movements in the Sydney airshed and has 

updated the emissions inventories. Some aspects of this are discussed in the following, section~. 

However, future air quality projections would need to take account of improved emissions 

controls or changes in population growth and employment patterns which are emerging. On 

the basis of the tMetropolitan Air Quality Study findings the EPA has developed a 25 year air 
quality management plan which is summarised in its publication Action for.Air (EPA, 1998). 

This document sets out the EPA's priorities for maintaining and improving air quality in the 

',reater metropolitan area. The plan presents an inte-rated "whole of' oovernment" approach 

which incorporates commitment from the RTA and the NRMA through its Clean Air 2000 C, 

pro-ram which aims to reduce congestion and emission by the year 2000 thiOUgh driver 0 
education. 

The Action for Air plan includes the following, actions: 

0 	Adoption of new ambient air qualit'v 'goals, drawing in part from those developed at a 

federal level by the National Environment Protection Council (NEPC) which were discussed in 
Section 3. Thev have been adopted b~ the EPA for use in NSW. 

a 	Reducing emissions from motor vehicles as hi,,h priority and this will be undertaken by 
improved transport options including new rail lin~s, encouraging cychng and walking as well as C, 	 0 
integrating the planning of freight movement. 1~) 	1~) 	 0 

0 	Heavy duty diesel vehicles have been identified as a major source of oxides of nitrogen Lind 

par-ticulate emissions and these will be tar-eted b~ promoting the use of cleaner fuels and 

Lilternative technologies for trucks and buses. 
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—.2 	Vehicle emissions zadphotochemical smog 0 

"',~otor vehicle emissions h.-ve the potential to contribute sil-nificantly to photochemical smog in 

-7m urban Environment. Pi-ic,tochemical smog is formed by the reaction between nitrogen oxide 0 	 11) 

,nd reactive hydrocarbons In the presence of sunlight. Models to,- the formation of 

~)notocnemica~ 	
0 

smoc, envisage hydrocarbon emissions mostly from motorcars, faci litie'; for the 

storac,e of hydrocarbons or spray painting operations and so on, mixing with nitro-en oxides 

'rom either Industrial sources or from motor cars. The mixture of pollution from these sources 

-then reacts photochemically to form photochemical smog comprising mainly ozone, but also 

including other oxidants. ,~r suffic42nt concentrations the smog can affect the eyes and 

respiratory system and can aclverse!~, affect plants and materials. 

In the past the State Pollution Control Commission (SPCC, 1983) (now EPA) has acted to control 

smo- bv reducing the amount of h,/drocarbons emitted into the Sydney air, mainly through the 

,.i5e of catalytic converters on motor cars using unleaded petrol and by other controls on 

stationary sources. This has led to a substantial reduction in hydrocarbon emissions from 

individual vehicles. Total hydrocarbon emissions in the Sydney area are estimated to have 

declined by 20.8% from 1976 to 1992 despite an increase of about 49'/'0 in vehicle kilometres 

travelled ~VKT) over the same period (source: data taken from Eiser and Koo, 1984 and 

Carnovale et. al, 1997). 

However, at the same time as hydrocarbon emissions have declined, emissions of nitrogen 

oxides from motor vehicles have substantially increased. Accordino to the 1992 Metropolitan 0 
A;r Quahty Study WAQS) estimate the increase has been 68.7% over 1976 levels. At least part 

or- this is due to increases in diesel-powered vehicles emissions which were estimated to 

,ompri-se about 40" of mobile source emissions in 1992. 

The si-,nificance (to the formation of photochemical smog) of the change in hydrocarbons 

relative to emissions or' oxides of nitrogen is as follows. The rate at which photochemical smog 

lorms depends on the ratio of hydrocarbon to oxides of nitrogen. If the ratio favours nitrogen 

:)Xides, then the process by which ozone or smog is produced Is delayed in onset until all the 

i ~itro~~en oxides are consumed. The reaction then proceeds and the photochemical smog is 

rormed. In sim 

' 

[)le terms, oxides of nitrogen determines how much ozone can form, while 

hydrocarbons determine the timing or how quickly it will form. The amount of ozone that is 

, 
. 
-)rmed also depends on the temperature and the accumulated sunlight, and the concentration 

ing components are carried at occurs depends on the dilution that takes place as the react 

downwind. 

4.2.3 Conversion of nitric oxide to nitrogen dioxide 

discussed previously there are no ambient air quality goals for nitric oxide, the major 

nitrocl,en oxide emission from motor vehicles. Nitric oxide is however converted to nitrogen 

dioxide and its rate of conversion i~ dependent on the presence of oxidising agents. The issue 

here is the rate at which nitric oxide converts to the more harmful nitrogen dioxide. An analysl~ 

,)T' the EPA'~ nitrogen oxides monitoring data reveals that the percentage of nitrogen dioxide in 

ine air is nversel~ propor-tional to the total oxides or' nitrogen concentration. Figure 5 presents 

--i plot o-i the mean percenta-e nitro-en dioxide (,calculated from the mean nitrogen dioxide 

concentration and the mean total cxIdes of nitrooen concentration in ppm) aclainst the mean 

nitro-len oxide concentration recorded at five sites in Sydney, namely Earlwood, Eagle Vale, 

Acombe, Kensington and Rozelle, from 1988 to 1992. 

he trend in the ,raph sho~%s an Inverse correlation between totai oxides of nitrocen 

oncentration and percenta-,,- or nitto-en dioxide. Average percenta~,es of nitrogen dioxide in 

"e EPA monitonn- data ran,,,-- from 5 to 50% with a mean value of about 30%. 
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Monitoring data collected by the RTA in Sydney (RTA, 1997) Indicate that close to the 

roadways, nitrogen dioxide would make up from 5 to 200J10 by weight of the total oxides of 

nitrooen. A conservative value of 15% by weight at 0 - 10 m from the kerb has been used in 

the impact assessment presented in Section 8. 

4.3 	Existing air quality 

4.3.1 Monitoring data collected for the project 0 

Local air quality with respect to carbon monoxide, nitrogen oxides, ozone, sulphur dioxide and 

particulate matter includin- lead has been monitored at sites chosen to represent existing 0 	 0 
concentrations currently experienced close to the route. The locations of these sites are shown 

in Figure 1 (Coffey and Partners, 1995). These monitoring data aive an indication of the likely 

background levels in the study area. 

The most comprehensive monitoring was carried out at the following three sites; Arnott's 

Distribution Centre on Horsley Road, Eastern Creek Isite AI); Peck's Australia Pty Ltd employee 

carpark, Rooty Hill (site A-?),- and Prospect Electricity Substation at Wallgrove Road, Horsley 

cy Park (site A4). Data consisted of continuous measurements on oxides of nitrogen, nitrogen 

dioxide, ozone and sulphur dioxide over a three week period. At Sites A] and A2 this was from 

October 21 to November 15, and from November 15 to December 8 1 994 at site A4. 

Particulate matter samples were collected every second day over a four week period and 

analysed for TSP, PM,o and lead. Grab samples were taken on either side of the road at other 

indicated sites (B I to 137) and analysed for carbon monoxide. 

I able 5 summarises the results of the monitoring study. The site identifications are as in the 

report by Coffey & Partners (1995). ilOonitored levels for all pollutants except I'Mio were well 

below their respective historical and newly adopted air quality goals. It should be noted that 

the lead levels were averaged over a four week period,, however the ambient lead goal refers to 

a three month averaging period. The PMID goal now adopted by the NSW EPA has been 

reduced to 50 ~ig/m' which, as shown in Table 5, is exceeded at least once at each ''A" site. 

This -oal is allowed -to be exceeded on 5 occasions per year, however it is not possible to 

determine from 3 weeks of data how many times per year 50 1 Ug/M3 is exceeded. 

'Oomtorin- was carried out in late spring/early surnmer when the worst-case dispersion 

1101 	
conditions unversions) are unlikely to prevail for extended periods. However the high level of 

Ultraviolet radiation which occurq in summer provides the most favourable conditions for ozone 

formation. Therefore while the frequency with which hi-h leveis of most roadway pollutants 
occur is likely to be less in summer, the highest levels of the secondary pollutant ozone would 

be expected to occur during, this period. 
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Table 5 - Summary Of pollutant levels at monitoring sites along the proposed route 

C 0 (11) g/; I I') 	CO Ong/110 	O~ NO2 S02 TSP PM Lead in Lead in 
Slt('NUIIIIN~t 	111d (pghn) ([L 

I 
Igh TSP PMIo 

range 	 wilge (pghn) (~Ighli 

I -hour 	 8-110LII 
I 

1 -hour 24-hour average mean (maximum) 

Al 	 98 - 79 '45.3 30.0 0.16 0.15 

(Ea~tein Creek) o (54.4) (0.29) (0.28) 

A 2 	 98 - 26 60.8 35.4 0.15 0.12 

(Rootv Hill) (123.3) (65.7) (0.28) (0.27) 

0.07 A 	 N DA2 	 33 W 7 59.1 33.4 0.06 

(Hoxton Park Road, 	 (154) (90) (81) (103.1) (68) (0.12) (0.10) 

Floxton Park) 

0.05 A4 	 2.3 	 78 45 Below level of 38.6 31.7 0.06 

(Hoxton Pa i k) detection (51.8) (57.0) (0.08) (0. 09) 

BI 	 0.4 - 8.3 	1.9 - 9.5 

(King,; Paik) 
t 

1.6 - 4.5 	 -6. B2 	 2.1 	8 

(Quakers Hill) 

B3 	 3.3 - 8.0 	3.3 - 5.1 

0 lassel Grove) 
7 

B4 	 0.8-4.9 	4_.0_ --6.6 

(Eastern Creek) 

B5 	 0.5 - 3.3 	2.9-6.9 

(Horsley Park, noith) 

B6 	 1.0-4.8 	1 	2.1 	5.9 

(Horsley Park, south) 

July 2001 
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Sito NU1111)(4 dild 
CO (111WIll') 	Ol NO., SO'l ISP Pmlo Lead in lead in 

I ocatioll, 
dveragC 41g/Ill') (~Ig/lll 3) 

(pg/Ill') Tsp Pmlo 
wilge I'llige ([tg/111) (pghll') 

B 7 1.0 — 5.9 I.-l— 6.5, 

(Cecil Pmk) 

B8 0.6-2.8 2.0-7.8 

(1 7"' AvelMe. 

west-Hoxton) 

B9 	 1.5-4.1 2.6-5.9 

(Hoxton Park Road 

Hinchinbrook) 

BIO 	 1.0-14.8 1.9-4.5 

(Kurtajong Road I 

Prestons) 

Note 1: 	Site identifications A] to A4, and BI to BIO referto the site numbering used in Coffey & Partners (1995) 
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0 	4.3.2 EPA monitoring data 

in addition to the project-specific monitoring data, data which are generally representative of air 

quality in Western Sydney are collected by the NSW EPA at the sites shown in Figure 1. The 

NSW EPA has expanded its air monitoring network in the outer regions ot 
. 
Sydney in recognition 

of the fact that under particular meteorological conditions, air pollution can be transported from 

the eastern parts of the Sydney to the west and the southwest. 

Table 6 summarises the EPA's air qua I ity monitoring data collected from 1993 to 1998. These 

data are presented in more detail in Attachment A. Shaded areas show exceeclances of the 

goa 1. 

Table 6 - Summary of EPA air quality monitoring data 

Ozone data 1993 - 1998 

Maximum 1 -hour value (pphm) 

Goal/standard- 	I opphnn 

1993 1994 1995 1996 1997 1998 

Blacktown 12.5 11.4 5.9 8.2 14.9 10.9 

-
Bringelly 9.6 13.0 8.1 9.8 13.5 11.3 

Liverpool 10.1 11.3 1.9 9.2 15.1 13.0 

St Marys 12.5 12.7 6.8 8.7 12.4 12.2 

Westmead 11.4 9.8 7.4 7.4 13.1 14.5 

Annual Average (pphin) 

Goal/standard - none 

1993 1994 1995 1996 1997 1998 

Blacktown 0.5 0.5 0.5 0.6 0.7 0.6 

Bringelly 0.6 0.8 0. 7 0. 0.8 0.7 

Liverpool 0.4 0.4 0.4 0.4 0.5 0.5 

St Marys 0.5 0.7 0.7 0.7 0.8 0.9 

Westmead 0.7 0.4 0.4 0.4 1 	0.5 0.6 

Nitrogen dioxide data 1993 - 1998 

Maximum I -hour value (pphm) 

Goal/,tandard - 1 2 pphm 

1993 1994 1995 1996 1997 1998 

Blacktovvn 10.4 8.1 6.3 5.9 9.7 6.0 

Bringelly 4.6 5.8 5.2 4.3 6.0 5.0 

Liverpool 12.3 9.3 8.8 

5.6 

5.4 6.0 6.3 

St Marys 8.4 7.8 3.8 7.2 4.3 

We,;tmead 7 1.8 9.3 8.3 5.5 11.3 5.9 

Annual Average tpphm) 

Goal/standard -3 pphm 

1993 1994 1995 1996 1997 1998 

Blacktown 1.4 1.3 1.3 1.1 1.3 1.3 

-
Bringelly 0.4 0.7 0.6 0.4 0.5 0.5 

Liverpool 1.2 1.3 1.2 1.0 1.1 1.1 

St Marv, 0.7 0.8 0.8 0.7 0.6 0.6 

J\Vestmead 1 	1.4 1.5 1.3 1.0 1.3 1.3 

0 
JUN 200 1 
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Table 6 - Summary of EPA air quality monitoring data (Cont.) 

NO~ data 1993 -1998 

Maximum I -hour value (pphm) 

Goal/standard - none 

1993 1994 1995 1996 1997 1998 

Blacktown 52.3 44.8 42.9 35.7 50.9 42.7 

Bringelly 10.5 26.9 8.8 21.3 10.6 8.3 

Liverpool 42.9 70.6 59.9 56.1 56.8 53.7 

St Marys 34.5 40 34.2 51.8 25.7 29.9 

Westmead 44.6 74 51.5 38.4 54.3 37.6 

Annual Average (pphm) 

Goal/standard - none 

1993 1994 1995 1996 1997 1998 

Blacktown 2.8 2.1 2.1 1.9 2.1 2.1 

Bringelly 1.3 1.0 0.8 0.8 0.7 0.8 

Liverpool 2.2 2.6 2.4 2.2 2.5 2.1 

St Marys 1.4 1.3 1.3 1.1 1.0 1.1 

VVestmead 2.8 2.9 2.6 2.3 2.7 2.5 

PM,o data 1993 - 1998 

Maximum 24-hour value (p g/m 

Goal/standard - 50 pg/m' 

1993 1994 1995 1996 1997 1998 

Blacktown 120 126 40 31 44 66 

Bringelly 45 191 

Liverpool 

St Marvs 

We,tmeacl 

Annual Average (pg/m') 

Goal/standard - 30 ~tg/m' 

1993 1994 1995 1996 1997 1998 

Blacktown 22 25 19 18 19 21 

Bringelly 19 

Liverpool 

St Marv, 

Westmead 

TEOM PMlo data 1993 - 1998 

Maximum I -hour value (pg/m') 

Goal/,tandard - none 

1993 1994 1995 1996 1997 1998 

Blacktown 132 176 230 

Bringelly 119 93 249 142 149 

Li~ erpool 114 95 132 203 193 

St Nlarv,~ 122 232 158 

lWestmead 	j I 1 1 252 	1 203 	1 190 

0 
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Table 6 - Summary of EPA air quality monitoring data (Cont.) 

Annual Average (pg/m') 

Goal/standard - 30 pg/m' 

1993 1994 1995 1996 1997 1998 

Blacktown 12 15 13 12 16 15 

Bringelly 13 15 12 11 13 14 

Liverpool 14 17 14 13 15 14 

St Marvs 11 15 12 10 10 13 

Westmead 20 16 15 18 17 

Sulfur dioxide data 1993-1998 

Maximum 1 -hour value (pphm) 

Goal/standard - 20 pphm 

1993 1994 1995 1996 1997 1998 

Blackto~vn 2.8 2 1.8 2 

Bringelly 2 0.9 1.2 1.3 

Liverpool 

St Marys 

Westmead 

Annual Average (pphm) 

Goal/standard - 2 pphm 

1993 1994 1995 1996 1997 1998 

Blacktown 0.2 0.1 0.1 0.1 

-
Bringelly 

-
0.1 0.1 0 1 0.1 

Liverpool 

St Marvs 

Westmead 

Carbon monoxide data 1993 - 1998 

Maximum 1 -hour value (ppm) 

Goal/standard - 25 ppm 

1993 1994 1995 1996 1997 1998 

Blacktown 8.7 7.1 5.7 6.7 7 

Bringelly 

Liverpool 8.5 9.3 7.3 9 8.3 

St Marys 5.8 0.7 

Westmead 5.8 7 4.8 

Annual Average (ppm) 

Goal/standard - none 

1993 1991 1995 1996 199/ 1998 

Biacktown 0.4 0.4 0.3 0.4 0.5 

Bringelly 

Liverpool 0.5 0.5 0.5 0.5 0.4 

St Maws 1.1 0.2 

V~'e,tmeacl 1 0.4 0.3 0.3 

The data indicate that air quality in the area has not changed substantially over the six-year 

monitoring period, despite the growth in the areas and apart from ozone, the reported levels are 

generally \,vithin the goals. 

0 
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Ozone levels are very dependent on meteorology and the summers of 1993/1994 and 
1997/1998 were "high ozone" summers with exceeclances across Sydney, not just in the 
western region. 

METHODS FOR ASSESSING IMPACTS 

The Caline4 dispersion model has been used to estimate the concentration of oxides of 

nitrogen, carbon monoxide and hydrocarbons that are likely to be produced in the vicinity of 

the route. This model is an upgrade of Caline3, the most recent US EPA approved model, and 

is a steadv state Gaussian model which can determine concentrations at receptor locations 

downwind of "at grade", "fill", "bridges" and "cut section" highways located in relatively 

uncomplicated terrain. The model is applicable for any wind direction, highway orientation 

and receptor location and has been validated in a study undertaken in Sydney by Williams et al. 

1994) for the RTA. 

An initial assessment for particulate matter was carried out using Caline4, however, another 

model was used for further assessment. This model is part of a package (Breeze Roads) which 

incorporates Caline4 as well as Cal3qhc, a modified version of Caline3, and is able to make 

predictions for averaging periods longer than the 1-hour time periods that Caline4 uses. This is 

important for particulate matter since the air quality goals are for 24-hour and annual time 

periods. 

Two different approaches have been taken for this assessment, depending on the pollutant 

heing assessed and the model being used, Both approaches are outlined below: I 

Initial assessment 

All pollutants were assessed using Caline4 under worst-case conditions. These worst-case 0 
conditions comprise peak hour traffic flows combined with the poorest dispersion conditions 

(stable atmosphere and light winds). Traffic flow was assumed to be constant (at peak levels) 

along each section of the route, and the worst-case wind angle was determined to give the 

highest concentrations at the roadside receptors. 

Particulate matter assessment 

Once the most affected sections were determined usin- Cal ine4, a further assessment was 

carried out for those sections usin- Ion-er avera,,ing periods to more accurately assess 

particulate matter. This was done using the Cal3qhc model in the Breeze Roads package. 

Variations in traffic volumes throughout the day were taken into account, and representative 

hOLjrl\, meteorological data were used. The model is able to estimate 24-hour and annual 

average concentrations at each receptor, to compare with the relevant air quality goals. I 

This further analysi,, wa,, carried out only for particulate matter and only for the worst affected 

sections in 201 6. On a pro rata basis, concentrations at all other sections will be lower than for 

the worst affected section. 

METHODS FOR ESTIMATING EMISSIONS 

This section provides a brief description ot the methods used to calculate the major emissions 

from vehicles, namely nitrogen oxides, carbon monoxide, hydrocarbons and particulate matter. 

This information is required as input to the dispersion models used to predict ground-level 

concentrcltlonc~ nf the various pollutants. 
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An estimation of these emissions has been made by Pengilley (1989) and US EPA emission 

factors (US EPA, 1985). These data have been used in previous roadway studies, however a 
comprehensive emissions inventory which relates vehicle emissions to different travel 

conditions in NSW has now been prepared for the Metropolitan Air Qual ity Study (MAQS) 

(Camovale et. al 1997). These emission rates have been combined with traffic flow data to 
determine air quality impacts of the project in 2006 and 2016. Attachment B provides a 
detailed description of the calculation of vehicle emissions for both years. Morning peak values 

have been used as these were generally higher than evening peaks along all sections of the 

proposed Orbital. 

6.1 	Carbon monoxide 

The way in which vehicle emissions vary with speed is fundamental to the understanding of the 

analysis presented in this report. The relationship between speed and carbon monoxide 

emission is shown in Figure 6 where the estimated carbon monoxide emission rates in the years 
1988 and 2000 are presented for light duty petrol vehicles (hot start). It is assumed that 
approximately 30% and 96% of cars are fitted with catalytic converters in 1988 and 2006 
respectively. At present about 70% of the fleet are fitted with catalytic converters and so the 

year 2006 assumption of 96% would be an overestimate. For cars without catalytic converters, 
there is a marked decrease of emissions with speed. Fitting cars with catalytic converters 

reduces the overall emissions and again the same pattern of decreasing emission rate with speec 

is observed. 

The emissions of carbon monoxide from vehicles were determined for previous studies from 

these relationships (Nigel Holmes & Associates, 1992, 1994). The emissions inventory 
prepared for MAQS takes a different approach. Although similar principles apply in terms of 
the relationship between speed and emissions, the roads are divided into different categories 

and emissions from the mix of traffic on that type of road is determined. The categories are as 
follows: 

Freeway/Highway 	 Major roads with relatively high average speeds (say in 

excess of 40 km/h), low congestion levels (say less than 

5% idle time) and low proportion of heavy duty vehicles. 

-\rterial 	 Major roads with moderate average speeds (say 20-40 

km/h), moderate congestion levels (say 20% idle time) 

and low proportion of heavy duty vehicles (say less than 

7% of total fleet vehicle kilometres travelled (VKT)). 

Commercial-Arterial 	major roads with moderate average speeds and 

congestion levels and moderate proportions of heavy 

duty vehicles (say greater than 7% of total fleet VKT). 

Commercial-Highv,'ay 	Major roads with relatively high average speeds, low 

congestion levels and moderate proportions of heavy 

cluty vehicles. 

Residential/Minor 	 Secondary roads with moderate average speeds, 

negligible levels of congestion and a very low proportion 

of heavy duty vehicles (say one half the arterial road 

level). 

0 
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Emission rates for different vehicle categories and different roadway classifications have been 

determined. Details of these are presented in Attachment B. For this assessment it has been 

assumed that travel on the WSO equates to freeway travel conditions. 

	

6.2 	Oxides of nitrogen 

Oxides of nitrogen emissions show a different trend with speed from carbon monoxide and this 

is illustrated in Figure 7. As in the case of carbon monoxide, catalytic converters reduce the 
overall oxides of nitrogen emission rate, however the trend with increasing speed is reversed, 

that is oxides of nitrogen increases with increasing speed, although the effect is more gradual. 

As for carbon monoxide, while the same trend remains, these emission factors have been 

replaced by those determined for MAQS (see Attachment B). 

6.3 Hydrocarbons 

Hydrocarbon emissions vary with speed in a similar way to carbon monoxide and have been 

determined for MAQS in the same way (see Attachment B). 

	

6.4 	Particulate matter 

Particulate matter emission rates for the different road categories are presented in Attachment B. 

These comprise exhaust emissions as well as emissions from tyre and brake wear. 

7 ESTIMATED EMISSIONS 

Emission rates during peak hour for different sections of the route are estimated from the total 

traffic Volume and the emission rate per vehicle. The estimated morning peak hour traffic flows 

in 2006 and 2016 are summarised in Table 7. Details of assumptions relating to the 
percentages of heavy vehicles- and diesel-fuelled vehicles are presented in Attachment B. Note 

that the data for the Orbital relate to the untolled option and are therefore conservative. 

A 
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Table 7 — Estimated peak hour (AM) traffic for 2006 and 2016 (traffic data for untolled 

option) 

Roadway Section Estimated Traffic Volumes — 1 hour Peak 

WSO route 2006 2016 

Southern Section NB SB NB SB 

North of Camden Valley Wav 2695 	i 1188 2947 1413 

North of Bernera Road 2306 1163 2696 1343 

North of Cowpasture Road 2855 996 2989 1187 

South of Elizabeth Drive 

Elizabeth Drive to The Horsley Drive 

2855 

2290 

996 

1210 

2989 

2920 

1187 

1330 

The Horslev Drive to Old Wallgrove Road 2400 2220 3350 2650 

Old %'Vallgrove Road to M4 1880 	1 790 3040 1040 

N14 to Great /Vestern Highway 1660 2190 2290 2600 

Great Western Highway to Power Street 1760 2590 1 	2500 3210 

Power Street to Richmond Road 1740 2260 2260 2880 

Northern Section EB WB EB WB 

Richmond Road to Quakers Hill Parkway 2360 1370 1! 	2890 2000 

Quakers Hill Parkway to Sunnyholt Road 3070 1580 3600 2200 

Sunnvholt Road to Nor%,,,et Blvd 

Norwe,;t Blvd to Old Windsor Road 

2360 

1850 

860 

630 

3610 

2070 

1720 

780 

Old Windsor Road to Abbott Road 2170 760 2390 920 

Elizabeth Drive 

East of Manire Road 

West of Cabramatta Road 
1 

EB 

950 

925 

WB 

286 

138 

EB 

1096 

1065 

WB 

361 

151 

Source : ~inclair Knight Merz and PPK Environment & Infrastructure 

Note : For volunie~ less than 7000, these numbers have been rounded to the nearest 70 and for those 

,oreater than 7000 they have been rounded to the nearest 100. 

Emission estimates for the proposed road are presented in detail in Attachment B and are 

summarised in Table 7 and Table 8. Emissions were calculated for peak hour traffic in 2006 

and 2016 for eleven sections along the proposed \/%ISO route. 

The mix of older and nevler vehicles has been taken into account when determining emission 0 
rates for the light duty vehicle fleet. Information has been taken from the MAQS emissions 

inventory for different years, Ind a nevv emission rate calculated from a combination of 

emissions from older vehicles and emissions from newer vehicles. This process is discussed 

further in Attachment B. 
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Table 8 - Estimated peak hour traffic emissions for 2006 (kg/km/hour) 

Direction of Carbon 	Nitrogen Hydrocarbons Particulate 

traffic flow Monoxide 	Oxides I 	Matter 
Roadway Section 

WSO route 

North of Camden Valley Northbound 25.24 8.11 2.3/ 0.38 

Way Southbound 11.13 3.58 1.05 0.17 

North of Bernera Road Northbound 21.59 6.94 2.03 0.33 

Southbound 10.89 3.5 	1 1.02 0.16 

North of Cowpasture Road Northbound 26.73 8.59 2. 5 1 0.4 

9.33 3.01 	i 0.88 0.14 Southbound 

South of Elizabeth Drive Northbound 26.73 8.59 2.51 0.4 

Southbound 9.33 3.01 0.88 0.14 

Elizabeth Drive to Northbound 20.04 4.79 1.65 0.16 

The Horsley Drive Southbound 1 	11.13 3.34 1.01 0.15 

The Horsley Drive to Northbound 21.05 5.09 1.74 0.17 

Old Wallgrove Road Southbound 19.71 5.07 1.67 0.19 

Old Wallgrove Road to M4 Northbound 16,51 4.01 1.37 0.14 

Southlbound 6.90 1.64 0.57 0.05 

M4 to Great Western Northbound 14.48 3.40 1.18 0.11 

Highway Southbound 19.20 4.63 1.58 0.16 

Great Western Highway to Northbound 15.32 3.56 1.25 0.11 

Power Street Southbound 22.56 5.26 1.84 0.17 

Power Street to Northbound 14.98 3.27 1.19 0.09 

Richmond Road Southbound : i 	19.53 4.35 1.56 	1 0.13 

Richmond Road to Eastbound 20.37 4.51 1.62 0.13 

Quakers Hill Parkway Westbound 12.13 3.08 1.02 0.11 

Quakers Hill Parkv,,ay to Eastbound 26.43 5.76 2-09 	1 0.16 

Sunnyholt Road Westbound 13.98 3.54 1.18 0.13 

SUnnyholt Road to Eastbound 20.37 4.51 1.62 0.13 

Norwest Blvd Westbound 7.84 2.27 0.70 0.10 

Norwest Blvd to Eastbound 15.99 3.57 1.28 0.11 

Old Windsor Road Westbound 5.82 1.78 0.53 0.08 

Old Windsor Road to Eastbound 18.86 4.34 1.53 0.14 

-\Ibbott Road We~tlbound 7.17 2.37 0.68 0.11 

Elizabeth Drive 

East of Mamire Creek Northbound 8.9 2.87 0.84 0.14 

Southbound 2.67 0.86 0.25 0.04 

West of Cabramatta Road Northbound 8.67 2.79 0.81 0.13 

Southlbound 1.29 0.41 0.12 0.02 

0 
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Table 9 - Estimated peak hour traffic emissions for 2016 (kg/km/hour) 

Carbon Nitrogen 	HOrocarbons Particulate 

Monoxide Oxides Matter 
Roadway Section 

WSO route 

North of Camden Valley Way Northbound 25.4 8.69 2.41 0. 4 21 

Southbound 12.17 4.16 1.15 0.20 

North of Bernera Road Northbound 23.24 7.96 2.21 0.38 

Southbound 11.58 3.97 1.1 0.19 

North of Cowpasture Road Northbound 25.76 8.82 2.45 0.42 

Southbound 10.42 3.51 0.97 0.17 

South of Elizabeth Drive Northbound 25.76 8.82 2.45 0.42 

Southbound 10.24 3.51 0.9,- 0.17 

Elizabeth Drive to Northbound 23.25 5.98 1.92 0.21 

The Horslev Drive Southbound 11.31 3.71 1.05 0.1 -, 

The Horsley Drive to Northbound 26.79 7.02 2.23 0.25 

Old Wallgrove Road Southbound 21.49 5.97 1.84 0.23 

Old Wallgrove Road to M4 Northbound 24.35 6.42 2.03 0.23 

Southbound 8.25 2.09 0.68 0.07 

M4 to Great Western Northbound 18.19 4.64 1.49 0.16 

Highway SOLIthbound 20.64 5.24 1.69 0.18 

Great Western Highwav to Northbound 19.88 5.08 1.63 0.18 

Power Street Southbound 25.35 6.29 2.06 0.21 

Po\%er Street to Northbound 17.68 4.20 1.41 0.13 

Richmond Road Southbound 222.56 5.40 1.80 0.17 

Richmond Road to Eastbound 22.74 5.54 1.83 0.18 

Quakers Hill Parkway Westbound 16.09 4.33 1.35 0.16 

Quakers Hill Parkv,,av to EaStbOUnd 28~21 6.75 2.25 0.21 

SUnminolt Road We~tbound 17.61 4.63 1.47 0.17 

Sunn,,, holt Road to Easthound 28.38 6.89 2.28 0.22 

Nor\vest Blvd Westbound 14.1 6 4.17 1.-)4 0. 17 

Norwest Blvd to Eastbound 16.34 4.04 1.32 0.13 

Old Windsor Road WestbOUnd 6.67 2.23 0.62 0.10 

Old Windsor Road to EastbOUnd 18.95 4.79 1.55 0.16 

Abbott Road We~;tbouncl 8.01 2.83 0.- 0.14 

Elizabeth Drive 

Ea~t of I\Aamre Creek Northbound 9.45 3.24 0.9 0.16 

SOLIthbOUnd 3.11 1.07 0-3 0.05 

est oi Cabr.imatta Road Northbound 9.18 3.14 0.87 0.15 

SOLItIlhOLind 1.31 0.45 0.02 
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8 	PREDICTION AND ASSESSMENT OF IMPACTS 

8.1 	Operational impacts 

This section assesses the air quality impacts of the project by comparing the predicted ground-

level concentrations of roadway emissions with air quality goals or other air quality criteria 

where specified goals are not available. 

Table 10 and Table 11 present the maximum predicted I -hour average increase in ground-level 

concentrations of carbon monoxide, hydrocarbons, nitrogen oxides, nitrogen dioxide, 

parliculate matter and lead at various distances from the proposed kerb. They do not include 

background levels. The model has been set to find the worst case wind angle assuming a wind 

speed of 1.0 m/s. it has also been assumed that F-class stability' conditions occur. 

8. 1. 1 Carbon monoxide 

It can be seen from Table 10 and Table 11 that the highest predicted increase in 1 -hour carbon 

monoxide concentration 10 m from the proposed roadway is 2.9 mg/m' in 2006, occurring 

between the Horsley Drive and Old Wallgrove Road. This increases slightly to 3.3 
Mg/M3 in 

2016. All predicted concentrations are well below the EPA's 1-hour goal of 31 mg/m'. The 

next highest predicted 11-hour carbon monoxide concentration 10 m from the roadside is 2.8 

mg/m' in 2006 on the sections north of Camden Valley Way, north of Cowpasture Road and 

south of Elizabeth Drive. Concentrations at 30 — 50 m from the roadway, where most of the 

nearby residences are located are about half this value. The maximum 1 -hour background 

measured along the route was 14.8 
Mg/M3 at Kurrajong Road. 

if the maximum measured level is added to the predicted levels due to roadway emissions, the 

maximum total carbon monoxide level is 17.6 mg/m' which is less than 60% of the 1-hour air 

quality goal. Adding the maximum measured level to the maximum predicted level is a very 

conservative approach and involves an element of double counting. This is because the 

monitored levels were measured close to existing roadways and are not a true reflection of 

"background concentration" in the absence of roadways. 

The Maximum 8-h0Ur level measured along the route was 7.8 mg/m' at Seventeenth Avenue, 

West Hoxton. Adding this to the maximum predicted I -hour value gives a level of 10.7 mg/m' 

however comparim, the I -hour prediction with the 8-hour goal is a very conservative approach 

as it assumes that the worst-case dispersion conditions and peak hour emissions would occur for 

eight hours continuously. Roadside monitoring conducted by the RTA (RTA, 1997) indicates 

that peak values are substantially more than the 8-hour values. Although there will be heavy 

traffic along the route for times outside peak hour, these are not substantial contributors to 

carbon monoxide levels which are generally dominated by passenger vehicles in contrast to 

oxides of nitrogen and particulate matter which are dominated by emissions from heavy duty 
~71 

clie,,el vehicles. 

In dispersion modelling stabilitv class is used to categorise the rate at which a plume will disperse. In the Pasquill-
-ifford stahilht~ class assignment scheme there are six stability classes, A through to F. Class A relates to unstable 
conditions, Such as might he found on a sunnv day with light winds. In such conditions plumes will spread rapidly. 
Clasc, F relates to stable conditions, such as occur when the sky is clear, the winc~ are light and an inversion is 

present. Plume cpreading is slow in these circumstances. 
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Table 10 - Predicted increase in 1-hour average ground level concentrations of 
vehicle emission in 2006 

Roadway Section Distance Carbon Nitrogen Hydrocarbons 	Particulate 

it 
I 
ronn the Monoxide Dioxide* (m 9/ MI) 	Matter 

kerb (m) (mg/m') (pg/m,) (1.4 g/ m 1) 

WSO route 

North of Camden Valley Way i 	0 5.5 	1 178 0.52 85 
10 1 	2.8 135 0.26 43 

20 1 	 2.2 141 0.21 34 

30 1.9 119 0.17 28 
50 1.5 96 0.14 	1 23 

North of Bernera Road 0 4.9 159 046 T 76 
10 2.6 123 0.24 39 
20 2.0 129 0.19 31 
30 1.7 110 0.16 26 
50 1.4 88 0.13 21 

North of Cowpasture Road 0 5.6 181 0.53 87 
10 2.8 134 0.26 43 

20 2.2 138 0.20 33 
30 1.8 118 0.17 28 
50 -1.5 94 0.14 22 

South of Elizabeth Drive 0 5.6 181 0.53 87 
10 2.8 134 0.26 43 

20 2.2 138 0.20 33 
30 1.8 118 0.1 -1 28 
50 11~5 94 0.14 22 

Elizabeth Drive to 0 5.2 137 0.43- 45 

The Horsley Drive 1 ?.5 101 0.21 23 
10 1.9 	i 106 0.16 18 
30 1.6 91 0.14 16 
50 1.3 74 0.12 13 

The Horsley Drive to 0 5.8 151 0.48 51 
Old Wallgrove Road 10 ?.9 116 0.24 27 

20 2.3 123 0.20 21 

30 2.0 106 0.16 18 

----50 1.6 86 0. 1 4-, 15 
Old WallgroveRoad to 0 4.2 109 0.35 36 
M4 Motorwav 10 2.0 /77 0.16 17 

20 1.5 79 0.13 13 
30 1.3 66 0.10 10 
50 1.0 54 0.08 9.2 

N14 Motor\vav to 0 5.2 133 0.43 40 

Great Western Highway 10 2.6 100 0.21 21 

20 2.0 103 0. 1 6 10 
30 1.7 89 0.14 14 

50 1.4 71 0.12 10 
Great W(,,,tern Highwa\ to 0 5.9 146 0.47/ 41 

Power Street 10 2.9 107 0.23 21 

20 2.2 111 0.18 16 
30 1.9 93 0.15 14 

50 1.5 76 0.13 12 

Po\%(,r Street to 0 5.2 124 0d41 35 
Richmond Road 10 2. 6 92 0.21 1 17 

20 2.0 96 0.16 14 

30 1.7 84 0.14 12 

50 ----1.4 66 0.12 

Richmond Road to 0 5.3 128 0.4.3 37 
Quakers Hill Parkwa\ 10 2.5 94 0.20 18 

20 2.0 98 0.15 15 
30 1.7 84 (). 13 13 
50 1.3 66 0.10 10 
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Table 10 - Predicted increase in 1-hour average ground level concentrations of 

vehicle emission in 2006 (Cont.) 

Quakers Hill Parkway to o 6.4 154 0.52 45 

Sunnvholt Road to 2.9 log 0.24 22 

20 2.3 113 0.18 17 

30 2.0 96 0.16 15 

1 50 1.6 76 0.13 12 

Sunnyholt Road to 0 5.0 123 0.40 36 

NoRvest Blvd 10 2.3 89 0.20 18 

20 8 91 0.15 14 

30 1 	5 76 0.13 13 

50 1.2 62 0.10 9.2 

Norwest Blvd to 0 4 101 -0.33 3 0 

Old Windsor Road 10 

1 

74 0.16 15 

20 76 0.13 12 

30 64 0.10 10 

50 1.0 52 0.08 	i 8.1 

Old Windsor Road to 0 	1 4.7 122 0.39 	i 38 

Abbott Road 10 2.2 89 0.18 20 

20 1.7 91 0.14 16 

30 1.4 79 0.13 14 

50 1 .1 62 0.09 10 

Elizabeth Drive 

East of Mamre Road 2.5 81 0.24 1 38 

00 1 1.2 57 0.11 18 

20 0.9 57 0.08 14 

30 0.7 48 0.07 11 

50 0.6 38 0.06 9- 
West of Cabrannatta Road 0 2.3 75 0.22 36 

10 1.1 51 0.10 16 

20 0.8 51 0.07 12 

30 0.7 42 0.06 10 

50 0.5 33 0.05 8 

* ASSUmed to be 10% bly weight of total nitrogen oxide5 at kerbside, 15% at 10m and 20?~ at 20m, 30m and 50m 

0 
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Table 11 - Predicted increase in 1-hour average ground level concentrations of vehicle 

emission in 2016 

Roadway Section Distance Carbon Nitrogen 	Hydrocarbons Particulate 

from the Monoxide Dioxide 	(mgim') Matter 

kerb (m) (mg/ml) (pg,/m,) 

WSO route 

North of Camden Valley Way 0 5.5 189 0.53 92 

10 2.8 143 0.27 47 

20 2.2 149 0.21 36 

30 1.9 127 0 18 31 

50 1.5 102 0.14 25 

North of Bernera Road 5.2 177 0.49 86 
10 2.6 136 0.25 44 

20 2. 1 142 0.20 35 

30 1.8 1 
.4 

120 0.17 29 

50 98 0.14 24 

North of Cowpasture Road 
0 187 0.52 91 

10 2.7 139 0.26 45 

ZU 2.1 144 0.20 35 

30 1.8 122 0.17 30 

50 1.4 	1 98 0.14 24 

South of Elizabeth Drive 0 5.5 187 0.52 91 

10 2.7 139 0.26 45 

20 2.1 144 0.20 35 

30 1.8 122 0.17 30 

bu-- -1.4 98 0.14 24_ 

Elizabeth Drive to 0 5.6 149 n.47 5`1 

1 he Horslev Drive 10 2.6 105 0.22 28 

20 2.0 111 0. 1 -7 

30 1.7 93 0.15 18 
50 1.4 76 0.12 15 

The Horsley Drive to 0 6.8 191 0.56 66 

Old Wallgrove Road 10 3.3 140 0.28 32 
20 2.5 145 0.22 25 
30 125 0.18 22 

50 1.8 101 0.15 17 

Old WallgroveRoad to 0 5.7 160 0.4/ 53 

N14 Niotor\,,,.i\, 10 2.5 	11 107 0.21 23 

20 1.9 108 0.10 17 

30 1.6 91 0.14 14 

50 1.3 74 0.10 12 

%14 Motorwav to 0 5.5 150 0.45 48 

Great Western Highway 10 2.8 113 0.23 24 

20 2.2 118 0.18 28 

30 1.9 101 0.15 16 
50 1.5 84 0.13 13 

Great Western Highway to 6.4 171 0.52 52 

Power Street 10 3.1 125 0.25 25 
20 2.4 130 0.20 20 

30 2.1 ill 0.17 17 

50-- 1.7 91 -0.14--i 	14 

Power Street to 0 5.8 149 0.47 41 

Richmond Road 10 2.9 log O~23 21 

20 2.2 113 0.18 16 

30 1.9 	1 98 0.15 14 

50 1.6 79 0.13 12 
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0 Table 11 - Predicted increase in 1-hour average ground level concentrations of vehicle 

emission in 2016 (Cont.) 
Richmond Road to 0 5.8 154 0.47 48 
Quakers Hill Parkway 10 2.8 113 0.23 24 

20 2.2 119 0.18 20 

30 .9 101 0.15 16 
50 .5 81 0.13 14 

Quakers Hill Parkway to 0 6.8 176 0.54 51 
Sunnyholt Road 	 1 10 3.2 125 0.-)5 25 

20 2.4 130 0.20 20 

30 2.1 ill 0.17 16 
so 1.7 89 0.14 14 

Sunnyholt Road to 0 1 	6.7 1 178 0.54 56 
Norwest Blvd 10 3.0 124 0.25 	1 28 

20 2.3 128 0.20 22 

30 2.0 108 0.10 18 
50 1.6 89 0*13 15 

Norwest Blvd to 0 4.1 113 0.35 37 
Old Windsor Road 10 1.9 83 0.16 18 

?0 1.5 86 0.13 15 
30 1.3 74 0.10 13 

_50 1.0 59 	i 0.08 10 
Old Windsor Road to 0 4.7 134 0.39 46 
Abbott Road 10 2.2 98 0.18 23 

-)o 1.7 101 0.15 18 
30 1.4 86 0.13 16 
50 1.2 69 0.10 13 

Elizabeth Drive 

East of Mamre Road 0 2.6 91 44 
10 1.2 63 0.12 1 

20 o.9 64 0.09 16 
30 0.8 54 0.07 13 
50 0.6 43 0.06 10 

West of Cabramatta Road 0 2.4 84 0.23 41 
10 1.1 56 0.10 18 
-)o 0.8 56 0.08 14 
30 0.7 46 0.06 11 

1 50 0.5 36 0.05 9 

* 45stimed to be 70'~ h~ ~~eil-ht of total mtro'Len oxides at kerbside, 75', at 70in and 	at 20m. 30m and 50m 

8.1.2 Nitrogen dioxide 

Estimating nitrogen dioxide concentrations is more complicated than estimating carbon 

monoxide concentrations. As discussed previously, nitrogen oxides are initially emitted as a 

mixture of nitric oxide and other oxides of nitrogen, which are oxidised to nitrogen dioxide. At 

the point of emission the mixture is generally about 5% nitrogen dioxide by mass. However, 

while the maximum concentrations of total oxides of nitrogen generally occur during peak 

hour, this is not necessarily the case for nitrogen dioxide. An extensive monitoring program 

undertaken by the RTA (RTA, 1997) indicates that during peak hour the percentage nitrogen 

dioxide at 10 m from the roadway edge is likely to be about 5%. The conversion rate from 

nitric oxide to nitrogen dioxide at other times of the day may be significantly higher than this 

although the total oxides of nitrogen levels may be significantly lower than peak hour levels. It 

is necessary therefore to assume some intermediate value for a worst-case assessment. 

Data from the RTA program indicates that at 10 m from the roadway a conversion rate of 15% 

by weight is still conservative but more realistic than the 20% assumed in previous EIS studies. 

At distances of 30 - 60 m from the kerbside the 20% conversion rate appears to be appropriate. 
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There are no monitoring data for the kerbside location in the present study, but it is considered 

that a 15% conversion rate at 10 m is likely to still be conservative. Conversion rates of 10% 

and 15% have been used at 0 m and 10 m respectively, while a rate of 20% has been assumed 

for the remaining distances of 20 m, 30 m and 50 m. 

Taking this into consideration, the highest predicted increase in 1-hour nitrogen dioxide 

concentration 10 m from the proposed roadways in 2006 is 135 Pg/m'north of Camden Valley 

Way in 2006 and 143 g/m'in the same section in 2016. This is below the NEPM -oal of 245 P 	 0 
pig/m'. The concentrations at 50 m from the roadway edge are substantially lower (1 02 pg/m'). 

When added to the measured 1-hour average nitrogen dioxide concentration of 45 

' 

Llg/m' (Table 

5) the levels remain below the NEPM goal, and also the long term reporting goal of 200 pg/m'. 

It should be noted that predictions do not take into account fully the benefits of three way 

catalytic converters which are fitted to al I new (fuel injected) petrol fuelled passenger vehicles 

in Australia and which substantially reduce oxides of nitrogen emissions. Nor (more 

significantly) do they take account of controls on diesel vehicles which are being implemented 

through new design rule ADR-70. Heavy vehicles comprise a significant proportion of vehicles 

in this assessment, so any advances in technology which will help reduce emissions from diesel 

Is 	
vehicles will significantly reduce roadside oxides of nitrogen levels. 

The NEPM standard for nitrogen dioxide adopted by the NSW EPA, Would currently be difficult 

to achieve in many areas of Australia, most notably in the vicinity of a busy road carrying a high 

percentage of diesel vehicles. The approach adopted by NEPC is that compliance with standard 

will be achieved over a ten vear time frame through a raft of measures including source control. 

These controls are to be left to individual jurisdictions to determine ;,ind implement. This 

approach is ieflected in the NSW EPA Air Quality Management Plan (NSW EPA, 1998) which 
tar-ets diesel emissions and heavy industry. 0 

It is therefore likely that by 2016 the fleet emissions will be substantially lower than those 

assumed in the modelling presented in this report. It is expected that despite the projected 

traffic growth, pollutant levels will not exceed acceptable levels. It should also be noted that 

the traffic numbers assumed in the modelling represent peak traffic on the worst day rather than 

the average peak traffic levels. 

8.1.3 Hydrocarbons 

Hydrocarbon concentrations are no longer specified in the EPA's air quality goals. This is 

largely due to the fact that a simple hydrocarbon concentration goal is now recognised as not 

being useful for the purpose of assessin- health impacts or identifying the need for air quality 

management requirements. More detailed information on specific hydrocarbons is required. 
As noted in Section 3.3, hvdrocarbons, in particular those associated with motor vehicles are a 

common contaminant of urban atmospheres and have been for many years. Emission controls 

on ALIstrahan cars and equivalents since 1978 have resulted in a considerable reduction in both 
evaporative and exhaust emissions of hydrocarbons. 

One of the components of hydrocarbons that has become a concern in the community is 

benzene, which is a known carcinogen (WHO, 1987). Attachment C (data from Nelson and 
Quigley, 1982) shows an analysis of the hydrocarbon content of fuel and exhaust. It can be 

seen that benzene is a component of petrol comprising approximately 2.6%. It can also be 
seen that the percentage benzene (by mass) in vehicle exhausts was approximately 5% (note 
these data relate to leaded petrol, but there has not been any substantial change in the benzene 

content with the introduction Of unleaded petrol). 
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The Victorian EPA 3-minute design ground-level concentration for benzene is 0.10 mg/m' 

(0.033 ppm), but this goal explicitly excludes petrol and liquid mixtures containing I % or less 

of benzene. 

From Tables 10 and 11 the predicted maximum 1-hour increase in total hydrocarbons is of the 

order of 0.27 mg at 10 m the kerb. Assuming a 5% benzene composition in the exhaust, the 

benzene concentration at 10 m from the kerb would be approximately 0.014 mg/m' or 14 pg/m' 

1-hour average under unfavourable dispersion and with a peak traffic flow. This is just below 

the UK goal of 16 pg/m'. However it must be emphasised that this is a worst-case 1-hour 

prediction. The long-term concentrations would be substantially less than the short-term peaks 

as they are averaged over conditions which include much lower traffic flows and much better 

atmospheric dispersion. Concentrations would of course, be substantially lower at the locations 

of residences and other sensitive receptors such as schools. 

For example, the closest approach which the roadway makes to the grounds of Sule College is 

approximately 100 m. At this distance maximum level I -hour levels of benzene due to 

roadway emissions would be approximately 5 mg/m' and long-term levels would be 

substantially less, therefore constituting a very low level of risk. 

The current understanding of long-term health risks is that they are a function of average lifetime 0 
exposure levels. For example, as discussed in Section 3.3, WHO estimated that the risk of 

developing leukaemia with a lifetime exposure to ambient concentrations of I pg/m' of benzene 

i s 4.4x 10-' - 7.5 x 1 0-6 . This is referred to as a unit risk estimate. 

Levels of benzene can range from 3 pg/m' in a rural environment to up to a 160 pg/m'in an 

urban environment, higher close to service stations and storage tanks with typical levels of 
about 20 pg/m' in residential areas. 

8.1.4 Particulate matter 

A preliminary assessment of PM,o concentrations has been undertaken using the Caline4 model. 

These predicted levels however are for I-hour averaging periods while the air quality goal refers 

to a 24-hour period. Comparing these is therefore a conservative approach, (therefore an over 

prediction) as the maximum predicted I-hour average will always be higher than the predicted 

24-hour average. The relationship between the predicted ]-hour maximum and the 24-hour 

average will obviously vary with meteorology and daily traffic flow. An empirical averaging 

time correct factor of 0.24 has been suggested by Katestone Scientific (1995) to converl ]-hour 	
1191 

predictions to 24-hour averages. This factor however, is not site specific and while it provides a 

reasonable estimate of the relationship between the 1-hour peak and the 24-hour average it 

cannot be regarded as rigorous. 

To provide a more realistic estimate of the 24-hour average, taking account of the variation in 

traffic flow and meteorological conditions throughout the day, a different model, Cal3qhc, has 

been used which is able to calculate both 24-hour and annual averaae concentrations for 

parliCLIlate matter. This model is part of the package known as Breeze Road, described in 

Section 5. Cal3qhc was used to assess the 24-hour and annual average PM,o concentrations for 

the section of road between The Horsley Drive and Old Wallgrove Road for 2016 and the 

section of road south of Elizabeth Drive. These sections were chosen because they were shown 

in Table 11 to be the sections resulting the highest roadside concentrations of particulate matter 

for the northern and southern sections of the route. The results of this additional modelling are 

listed in Table 12. 
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Table 12 — Predicted increase in 24-hour and annual average PM10 concentrations in 2016 

due to WSO 

Distance from 

the kerb 

(M) 

24-hour average 

(pg/ml) 

Annual average 

(P g/m 1) 

Between Horsley 

Drive and Old 

Wallgrove Road 

South of 

Elizabeth Drive 

Between Horsley 

Drive and Old 

Wallgrove Road 

South of 
Elizabeth Drive 

0 22.9 12.5 6.3 4.8 

10 13.8 7.3 3.3 208 

20 11.0 5. 2.6 ? 1 

30 9.3 4.7 2.2 1.8 

50 7.2 3.7 1.7 1.4 

At distances from the road where people would spend a substantial amount of time (30 — 50 
metres) the predicted maximum 24-hour increase is less than 10 pg/m' and the annual average 

increase is approximately 1 — 2 jig/m'. Background levels measured for the project were near 

existing roadways and were on occasion greater then the goal of 50 pg/m'. Adding the 

maximum predicted to the maximum measured would also lead to an exceeclance of the goal. 

However, the predictions do not take account of the newly introduced controls on diesel 

emissions, which should have a significant effect on the heavy-duty fleet by 2016. This would 

affect both emissions from the roadway and background levels. it must also be remembered 

that the back-round level was measured close to existing roadways and includes emissions from 

traffic already in the area and there is therefore an element of double counting when adding 

these to predicted concentrations. Further, the EPA PMio goal is a regional target and will not 

be met everywhere in Sydney, particularly next to busy roads until the new emission control 

measures and management strategies outlined in Action for Air are fully implernented. 

8.2 	Peripherai Roads 

The aim of this report is to assess the likely air quality impacts for the proposed roadway. 

However, there will be some peripheral roads associated with the project that may experience 

changes in traffic if the proposal proceeds. For example, those roads near interchanges may 

experience increases in traffic as vehicles enter or leave the Orbital via these roads. A brief 

modelling exercise was carried out for a number of these roads which may be affected. These 

roads and the estimated traffic volumes for the "No build" and "Build" scenarios are listed in 

Table 13. The resulting roadside concentrations at 10 m from the roadway are listed in Table 

14 and Table 15. 

Note that those sections which are shaded in these two tables represent those side roads which 

show a 10% (approximately) or more increase for one or more of the pollutants when the 

Orbital is operational Linder a tolled system. As will be shown in the tables it does not 

nece,sarily mean that the predicted concentrations are high, just that the increase is more than 

10% with respect to the "no bLJI Id" case when the Orbital is operational. Note as discussed that 

the predictions relate to traffic dati 
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Table 13 - Estimated peak hour (AM) traffic for the "No build" and "Build" scenarios 

Roadway 
No Build 

NB/EB 	SB/WB NB/EB 

Build 

SB/WB 

2006 

Bernera Rd, South of Jedda Rd 366 243 572 152 

Jedda Rd, North of Bernera Rd 366 243 640 282 

The Horsley Dr, West of Ferres Rd 740 740 903 903 

Wallgrove Rd, North of Elizabeth Dr 1 132 395 361 44 

Wallgrove Rd, South of the M4 1340 1340 129 128 

Humphries Rd, East of Canley Vale Road 300 340 340 330 

Lalor Road, East of Hambleclon Road 330 390 150 560 

Marnre Road, North of Elizabeth Drive 180 550 530 670 

Marnre Road, North of Luddenham Road 1 	450 1 	460 730 570 

Mimosa Road, South of The Horsley Drive i 	1200 270 950 100 

The Horsley Drive, East of Gipps Road 190 400 450 280 

The Horsley Drive, East of Smithfield Road 450 760 690 750 

Woodstock Avenue, West of Rooty Hill Road 640 470 1 640 490 

2016 

Bernera Rd, South of )edda Rd 547 340 796 288 

Camden Valley Way, East of the M5 1732 554 1: 1606 1100 

Camden Valle\ Way, West of the Hume Hwy 1272 1154 1289 1515 

Jedda Rd, North of Bernera Rd 547 340 

606 

874 

389 

487 

657 Kurrajong Rd, East of Bernera Rd 	 388 

Kurrajong Rd, East of %Vonga Rd 

The Horslev Dr, West of Ferres Rd 

388 

787 

774 

787 

174 

1186 

244 

1020 

1185 

41 Wallgrove Rd, North of Elizabeth Dr 	 1185 	376 

~%Ial lgrove Rd, South of the M4 

Humphries Rd, East of Canle~,,, Vale Road 

Lalor Road, East of Hambleclon Road 

1392 

1 	350 

230 

1392 

370 

300 1 

81 

480 

180 

81 

370 

490 

Marnre Road, North of Elizabeth Drive 

M.-Imre Road, North of LUddenham Road 

'0imosa Road, South of The Hor,;Ie\, Drive 

The Horslev Drive, East of Gipps Road 

The Horslev Drive, East of Smithfield Road 

Woodstock Avenue, West of Rooty Hill Road 

i 	-2 2 0 

510 

1100 

300 

550 

740 

610 

510 

360 

510 

900 

540 

370 

590 

1300 

390 

580 

800 

700 

600 

410 

460 

830 

620 
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Table 14 - Predicted increase in 1-hour average ground level concentrations of vehicle 

emission in 2006 at 10 m from the kerb 

Carbon 	 Nitrogen 	Hvdrocarbons 	Particulate Matter 

Roadway 	 Monoxide 	Dioxide* 	(mglm') 

(mg/m') 	 (pg/m,) 

No 	 No 	 No 	 No 
Build 	 Build 	 Build 	 Build 

build 	 build 	 build 	 build 

Bernera Rd, South of Jedda Rd 0.7 0.8 32 37 0.06 0.07 10 11 

Jedda Rd, North of Bernera Rd 1 	0.7 1.0 32 46 0.06 0.09 11 	10 14 

The Horsley Dr, West of Ferres 
1.4 1.7 64 75 0.13 0.15 1 	18 22 

R d 

Wallgrove Rd, North of 
1.6 	0.5 	9 _3 	-30 	0.17 	0.05 	33 	11 

Elizabeth Dr 

Wallgrove Rd, South of the M4 	2.5 	0.4 	146 	21 	0.26 	0.04 	51 	7 

Humphries Rd, East of Canley 
0.7 	0.7 	30 	31 	0.06 	0.06 	6.8 	7.5 

Vale Road 

Lalor Road, East of Hamblecon 
0.07 	 7.8 0.8 	0.8 	31 	33 	0.06 	 -.2 

Road 

Mamre Road, North of 
0.8 37 52 0.07 0.10 	9.2 12.9 

Elizabeth Drive I 

Mamre Road, North of 

0.09 

1.0 1.3 46 61 0.12 	12.8 16.7 
Luddenharn Road 

Mimosa Road, South of The 
1.5 	1.1 	66 	46 	0.13 	0.09 	17.5 	11.7 

Horsley Drive 

The Horslev Drive, East of 0 7 	0.8 	42 	41 	0.07 	0.08 	13.8 	11.6 
Upips Road 

The Horsley Drive, East of 
1.3 1.5 76 83 	0.13 0.14 1 	24.3 	25.6 

Smithfield Road 

Woodstock Avenue, West of 
1.1 	1.2 	57 	57 	0.11 

Rootv Hill Road 
0.11 	16.0 	16.3 

I 	
I 

* Assumed to be 15 % bv weight of total n1trogen oxides at I Orn from the kerb. 

6 
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Table 15 - Predicted increase in 1-hour average ground level concentrations of vehicle 

emission in 2016 at 10 m from the kerb 

Carbon Monoxide 	Nitrogen Dioxide* 	Hydrocarbons 	Particulate Matter 

(mg/m3) 	 (pg/m,) 	 (mg/m,) 	 (i_Lg/mI) 
Roadway 	

No 	 No No 	 No 
Build 	 Build 	 Build 	 Build 

I 	build 	 build 	 build 	 build 

Bernera Rd, South of 
0.9 1.0 43 52 0.08 0.10 	

1 
13 16 

jedda Rd 

Camden Valley Way, 
2.0 2.2 98 ill 0.18 0.21 30 34 

East of the M5 

Camden Valley Way, 

West of the Hume 2.0 2.2 100 ill 0.19 0.21 31 35 

Hwy 

Jedda Rd, North of 
0.9 1.3 43 62 0.08 0.12 19 

Bernera Rd 

Kurrajong Rd, East of 1 
1 	0.9 	1.0 	41 43 0.08 0.09 	13 	13 

Bernera Rd 

Kurrajong Rd, Ea 
.1 1.2 47 55 0.09 0.11 	15 17 

Wonga Rd 

The Horsley Dr, 
4 1.9 66 93 0.13 0.18 27 

West of Ferres Rd 

Wallgrove Rd, North 	1 	1.5 	0.4 	94 i 	23 	1 	0.16 :1 	0.04 	34 	8 
of Elizabeth Dr 

Wallgrove Rd, South 
2.4 	0.2 	i 	148 14 	0.25 1 	0.02 	53 	5 

of the M4 

Humphries Rd 

' 

East 
0.7 0.8 31 37 0.06 0.07 7.5 9.4 

of Canley Vale Road 

Lalor Road, East of 
0.5 0.7 24 30 0.05 0.06 5.6 7.2 

Hambleclon Road 

Marnre Road North 
0.8 1.0 42 52 0.08 0.09 12.4 14.8 

of Elizabeth 6rive 

Marnre Road 

' 

North 
1 .0 1.1 50 57 0.09 0.10 14.0 16.1 

of Luddenham Road 

Mimosa Road, South 
1.3 1.5 63 72 0.12 0.13 16.6 18.9 

of The Horsley Drive 

The Horslev Drive, 
0.8 0.8 46 46 0.08 0.08 14.1 13.8 

East of Gipps Road 

The Horsley Drive, 

East of Smithfield 1.4 1.3 	76 72 0.13 0.13 22.9 22.0 

Road 

Woodstock Avenue, I 
i 

\%'est of Rootv Hill 1 	1 . 21 1.3 	61 66 0.11 0.12 17.4 19.1 

Road 

. -~5,umed to be 7 5 ~, b~, ~~ eight of total nitrogen o\ ide~ a t 7 Om frorn the kerb. 

The predicted concentrations due to roadway emissions in the vicinity of these roads is 

generally fairly low compared to the levels predicted in the vicinity of the Orbital, with the 

hi-hest levels along sections of the Camden Valley Way and The Horsley Drive. The predicted 0 
increases for the "build" case over the "no-build" case are generally fairly small and would be 

unlikely to result in exceedances of air quality goals. 0 
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8.3 Construction Impacts 

Dust would be generated from earthworks associated with the construction of the new road. 
The total amount of dust generated would depend on the silt and moisture content of the soil 
and the types of operations being carried out. 

Estimates of dust emissions from construction operations can be made using emission factors 
developed by the SPCC (1983) (now EPA) and the US EPA (1981, 1985). These emission 
factors relate the amount of dust generated by different types of equipment and operations 
associated with construction work. The most likely equipment to be used in the project 
includes bulldozers, backhoes, rollers, scrapers, excavators, pavers, concrete trucks, mobile 
cranes, truck-mounted boring rig, jackhammers and haul trucks. The major sources of dust 
would be the bulldozers, excavators, scrapers and wind erosion. An estimate of the amount of 
dust generated by each operation per day is summarised below. [The details of construction 
activities are not known at this stage, and so the following is given as an example of activities 
that are likely to take place]. 

Three bulldozers, assuming ten-hours of operation per day generating dust at the rate of 
2.75 kg/h, would give a total of 82.5 kg/day. 

- 	Dust from loading of material by excavator to trucks assuming dust is generated at the rate 
of 0.01 kg/t and that 50 x 15 cubic metre trucks loads are removed in a ten-hour day, 
making a total of approximately 750 m' or approximately 1125 t of material removed per 
day gives a total dust generation of 11.25 kg/day. 
Scrapers generate dust at a rate of between 3 to 9 kg/kilometre of travel depending on soil 
silt content, soil moisture and the weight of the scraper. Watering the travelling surface 
would reduce this emission by bctween 50 and 80%. A ,craper working for ten hours 
could be expected to travel approximately 70 to 100 km. Taking account of laden and 
unladen trips and 50% dust control the scraper would be expected to generate up to 300 k" 
of dust in a working day. With intensive watering of the travelling surface this could be 
reduced to 120 kg/day per scraper. A total of three scrapers would give 360 kg/day. 
Dust from trucks travelling on the unsealed road surface assuming a 400 m round trip 
distance, five movements per hour and 2 kg of dust/vehicle/km (after taking account of dust 
suppression by watering of the trafficked areas) would generate 40 kg during a ten-hour 
working shift. 

Dust from wind erosion from an exposed area of 200 m long by 30 m wide (the exposed 
area would be greater than this but the area which could contribute significant amounts of 
CILISt to a particular residence would be unlikely to be larger) assuming an erosion rate of 0.4 
kg/haLA­i0Ur gives a total of 2.4 kg in ten hours. 

Thus, for this example, the total dust generated in a ten-hour working day would be expected to 
be approximately 500 kg for a 200 m section of the roadway. (As noted above the workin,,  area 
and associated dust emissions would be greater than this, but for any given near road receptor, 
the most significant impacts would be from a fairly restricted section of the road). On a hot, 
dry, wincly clay the amount of dust from Wind erosion could be much higher, and would have 
to be controlled using water sprays. It is possible that under some extreme wind conditions, 0 

construction activities would have to be stopped. 

The appropriate air quality -oal for determining impacts from construction work is the US EPA 
24-hour goal for PNI,o 

of 
 150 lug/m' (formerly noted by the NSW EPA). This is approximately 

equirvalent to the former EPA 24-hOUr goal of 260 kg/m' for total suspended particulate matter 

(TSP). It is still useful to refer to this goal as many historical measurements are for TSP. The US 
EPA I'Mio goal is considered to be appropriate in this instance as the emitted dust is of crustal 
origin and is likely to contain only a small fraction of PM2 5 which is the particulate fraction of 
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concern. When assessing particulate emissions from combustion processes (such as roadway 

emissions) which have a high PM2 5content, the more stringent PMC) goal of 50 ~Ig/m' is 

appropriate. 

Previous dispersion modelling studies (Stephenson, 1991) indicate that high levels of dust 
0 generation associated with road construction work, can result in short-term dust impacts. That 

is exceeclances of the 24-hour air quality goal for TSP, out to 600 m or more under "worst-case" 
dispersion conditions and out to 300 m for typical conditions. 

In addition to the goals for ambient dust concentrations it is appropriate to consider goals for 

dust deposition during the construction period. The EPA consider that residential areas begin to 
experience dust related nuisance impacts when annual average dust (insoluble solids) deposition 

levels exceed 4 g/M2/M onth, and that dust impacts would be at unacceptable levels when they 

reached 10 g/M2/M onth (SPCC 1983). In the early 1 990s the EPA (Dean et al., 1990) refined these 
criteria. They are now expressed in terms of an acceptable increase in dust deposition over the 

existing background. For example, in residential areas with annual average deposition levels of 

between 0 and 2 g/M2/M onth, an increase of up to 2 g/M2/Month would be permitted before it is 
considered that a significant degradation of air quality has occurred. Table 16 shows the 
maximum acceptable increase in dust deposition over the existing dust levels. 

Dust levels in the area are likely to be of the order of 1-2 g/M2/M onth. Therefore an increase of 

2 g/m2/month could occur before there was a perceptible degradation in air quality. 

Table 16 — EPA criteria for dust fallout 

Existing dust fallout level 	Maximum acceptable increase over existing fallout 
(g/M2/M onth) 	 levels (g/M2/M onth) 

Residential 	 Other 

2 	 2 2 

3 	 2 

4 	 0 

As construction is likely to continue over several years, it is important that exposed areas be 

~tabilised as quickly as possible and that appropriate dust suppression methods be used to keep 

dust impacts to a minimum. It is recommended that monitoring be carried out during the 

construction phase of the project to assess compliance with goals for dust concentration and 
deposition rates. 

Exhaust emissions from construction equipment is not likely to be a significant issue as the 

equipment will be largely spread out and not operating at all hours. They are likely to be 

considerably less than those from the vehicle fleet using the proposed roadway on completion. 

A further 1qSUe during construction is that dust sensitive industries located close to sites of 
construction should be identified and mitigative measures put into place. industries which are 

dust sensitive include food preparation/processing industries (including abattoirs), 

manufacturing/processing industries such as electronic parts, pharmaceuticals and spray 

painting. This list is not exhaustive, but is indicative of the type of industry which may be 

affected. Durin- the construction period any such industry would need to be identified and 

appropriately consulted. 
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8.4 	Greenhouse issues 

The temperature of the earth's atmosphere is determined by the balance between incoming 

solar radiation and the loss of heat energy by radiation from the earth and atmosphere to outer 

space. This balance is in turn affected by a complex set of processes, acting on a global scale, 

which control the way in which heat is transported around the earth by winds and ocean 

currents, and by the quantities of energy that are reflected and absorbed by the earth's surface. 

While the broad principles of the way in which these processes work to control the temperature 

of the earth's atmosphere are understood, the details, which may well be very important in 

determining the final temperature that is achieved at the earth's surface, are still the subject of 

scientific research. 

One of the important factors in determining the amount of radiant energy absorbed in the 

atmosphere is the concentration of carbon dioxide. Changes in this concentration are likely to 

cause changes in the temperature of the earth's atmosphere near the earth's Surface. increases 

in carbon dioxide concentration are expected to cause increases in temperature. 

Australia is signatory to the "International Frame-work Convention on Climate Change" (Rio 

Convention), which commits Australia to programs of monitoring and reporting on greenhouse 

gas emissions. A target of the Rio Convention is that signatory countries should attempt to 
reduce greenhouse gas emissions to the levels that applied in 1990. At the Kyoto meeting the 
convention agreed that Australia would be allowed to reduce their emissions to 8% above the 
1990 level, between 2008 and 2012. 

The RTA is committed to ensuring that its environmental goals and policies are consistent with 
those outlined in the 1992 Intergovernmental Agreement on the Environment. This agreement 

addresses a number of globally important environmental issues including the greenhouse effect. 

This commitment is facilitated through the RTA's environmental vision which addresses 

greenhouse gas emissions and also energy consumption. 

Approximately 14% of NSW's total carbon dioxide emissions are estimated to come from the 
transport sector (EPA, 1995). At a broad level, the RTA has been involved in and implemented 

several strategic initiatives to address the issue of road transport related greenhouse gas 
emissions. These are: 

National Greenhouse Response Strategy 

This strategy was adopted by the Council of Australian Governments in 1992 and aims 

to contribute to the national commitment to the National Strategy for Ecologically 

Sustainable Development. The RTA contributed to the development of this strategy and 
is the NSVV representative on the Transport Working Group for the development of a 

greenhouse gas emissions inventory. With respect to transport, the response strategies 

include reducing fuel consumption in motorised transport; improving the technical and 

economic efficiency of operation of the road network and traffic management; and to 

encourage the use of bicycles. This proposal contributes to these initiatives. 

0 RTA Greenhouse Reduction Plan 

The RTA has prepared a plan at a strategic level to address and provide policy in 

relation to greenhouse gas emissions resulting from its activities. A greenhouse 0 
emissions inventory of RTA activities has been carried out (Beer et al., 1996) and the 
findings incorporated into the RTA Greenhouse Inventory. 
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Emissions of carbon dioxide from motor vehicles are directly proportional to fuel consumption. 

They cannot be reduced by emission control technologies except where they result in an 

improvement in fuel consumption. RTA programs which encourage better vehicle maintenance 

and hence better fuel economy will be beneficial. 

The RTA also continues to engage in other strategies to encourage the tightening of vehicle 

emissions standards. These include; 

working with the EPA to implement the State's Motor Vehicle Maintenance Program for 0 
lowering emissions, and on the introduction of vehicle emissions testing; 

0 enhancing the State's vehicle emissions enforcement resources; and, 

continuing its role on MVEC (Motor Vehicle Environment Committee) to encourage the 

early implementation of more stringent Australian Design Rules, including the revision of 

ADR-37/OX to tighten current light vehicle emission standards. A revision of ADR-70, is 

also in progress. This will also contribute to controlling emissions from diesel vehicles, 

which will be particularly important for oxides of nitrogen and particulate matter emissions 

(RTA, 1995). 

In terms of the construction of the proposed additional lanes on the roadway, the new route is 

likely to result in better traffic flow and hence better fuel economy and therefore reduced 

greenhouse gas emissions. 

An estimate of greenhouse emissions for the project has been undertaken. An estimate for the 

fuel used for the construction phase of the project and the fuel saved at various stages of the 

project is presented in Table 17. Also presented are associated emissions of carbon dioxide. 

Table 17 - Estimate of fuel savings and greenhouse emissions for the project 

Fuel used/saved CO2 emitted/saved 

Construction phase 70 MI used 190 Mt emitted 
2006 with WSO built 133 MI saved 359 Mt saved 
2016 with WSO bui It 152 MI saved 414 Mt saved 

On this basis, in the first year of opening (2006), there will be a net saving of fuel of 63 MI and 
greenhouse emissions of 169 Mt compared to the no build case. In subsequent years there will 
also be net benefits. 	 0 

8.5 	Regional air quality impacts 

vVhile the cumulative effect on air quality in the Sydney airshed of the entire network of roads is 

clearly significant, the impact of a single roadway will be small. It is nevertheless useful to 

estimate the contribution of the Western Sydney Orbital to regional air quality. 

The Metropolitan Air Quality Study has developed a detailed emissions inventory for the 

S\,dne%, region and a methodology for estimating future emissions. With this information it is 

possible to estimate the effect of the proposed Western Sydney Orbital on emissions into the 

SOney airshed. The effect of the proposed road on regional vehicle emissions has been 

assessed by Calculating the total vehicle kilometres travelled for the Sydney network with and 
without its construction. Account has been taken of different emission rates from roadways 

under different travel conditions, that is freeway, arterial and residential. 
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Table 18 presents the calculated total motor vehicles emissions into the Sydney airshed, with 

and without the proposed Western Sydney Orbital. The emissions are the product of the 

vehicle kilometres travelled and the emission rates estimated for different classes of roads in 

Sydney. The calculations presented are for the tolled option. 

Table 18 — Total annual motor vehicle emissions from the Sydney network 2006 

with and without the proposed Western Sydney Orbital (Tonnes) 

Emission Without Orbital With Orbital Percentage difference 

CO2 122,666 12,307 2.8%~ 

CO 378.72 376.81 0.5%~ 

NO~ 68.33 68.46 0.2%~ 

HC 26.97 26.79 0.7%~ 

PM10 4.21 4.16 1.2%~ 

The differences in emissions with and without the road are small. The increase in vehicle 

kilometres travelled for freeway travel is offset by the decreased travel time and associated 

emissions under these conditions, apart from emissions of NO~ which increase with speed. 

There is a 1.2 percent decrease in particulate matter (PM1o) with the proposed road built and a 

0.2 percent increase in nitrogen oxides. 

8.6 Mitigation measures 

The Western Sydney Orbital will provide a general benefit to the region and the whole of the 

Sydney network in terms of fuel consumed and hours of travel. The project however comprises 

a maj 
. 
or roadway which will be built where there was previously no road therefore close to 

WSO there will inevitably be levels of pollution which were not experienced before. However, 

the modelling indicates that the air quality will be acceptable at all sensitive receptors along the 

route and the design will be such as to minimise the impact of the road. Mitigative measures 

which are incorporated into the roadway design include the following. 

0 	Electronic tolling which reduces emissions by reducing stop/start conditions; 
0 Well designed off-ramps and intersections to minimise queuing. 

In addition, a set back distance from the roadway of 30 m is recommended for any future 

development. This will help to reduce the impact of roadway emissions. The roadway will also 

be designed so that public transport options are not excluded. 

8.17 Implication of changes to land use and WSO modifications 

Since the EIS was exhibited there have been a number of design modifications proposed . In 

addition an update of land use has been provided as part of the Representations Report. These 

h.-Ive been reviewed and it is considered that none of these will have any substantial impact on 

the air quality assessment. The assessment has been carried out so that pollutant levels at 

specific distances t rom the roadwav have been calculated, therefore any chang 
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any changes to the conclusions of the report that, at specified distances from the roadway, air 
quality will beat acceptable levels. 	 0 

The most significant change in the roadway is to the horizontal alignment at Cecil Hills of up to 
250 m westwards. This will move the roadway to a substantial distance from the existing 
residential developments. However there is likely to be future development closer to the 

roadway and as noted in the mitigative measures a set back distance of 30 m to any new 
residential development is recommended. 

9 CONCLUSIONS 

The results of the air quality assessment undertaken for this EIS conclude that: 

Due to the present emission controls on motor vehicles and the projected traffic conditions 
for the years 2006 and 2016, the EPA's carbon monoxide 1 -hour or 8-hour goals are not 
expected to exceeded for any section of the proposed route. 

The historical PMio annual and 24-hour maximum air quality goals are not predicted to be 
exceeded by the project. However, the short-term NEPM goal adopted by the NSW EPA 
may be exceeded at the kerb under worst-case conditions when maximum background 
levels are taken into consideration. 

The predicted increases in concentration of nitrogen dioxide indicate that the NEPM newly 
adopted EPA goals (both short-term and long-term reporting) would not be exceeded at 10 m 
from the kerb along any section of the route. 

Predicted concentrations of benzene (and other pollutants) are not at levels which, from 

current understanding, should pose health effects. However, it is recognised that there may 

be no safe level for exposure to benzene and it is prudent to minimise risk. 

There are a number of side roads which are predicted to experience increases in ground-

level concentrations of pollutants if the building of the Orbital proceeds. These roadways 

have generally lower emissions than the Orbital, and the increases are not expected to 

increase concentrations to levels which would cause exceedances of the relevant air quality 
goals. 

As discussed earlier, the introduction of catalytic converters has resulted in a substantial 

reduction in carbon monoxide and hydrocarbon emissions from motor vehicles. This is also 

true for nitrogen oxides, as all new passenger vehicles are fitted with three-way catalytic 

converters which reduce nitrogen oxide emissions. However the increased speed on upgraded 

roads results in increased nitrogen oxide emissions and this has offset to some extent the gains 
from the improved technology. 

For this project, no exceeclances of air quality goals are predicted at nearby sensitive receptors. 

However the general issue of controls on nitrogen oxides and particulate emissions is being 
addressed by the Air Quality Management Plan for the Sydney region which is summarised in 
the "Action for Air" document recently released by the EPA. General compliance in the Sydney 
airshed with the new more stringent goals for these Pollutants, will be reliant in part upon 

implementing controls on diesel emissions. 
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BLACKTOWN 

01(pl)IIIII) NO2 (pphm) NOX (ppIIIII) NO (pplim) PM10 TEOM-PMio 

([LV)1II') 

S02 (pphm) CO (ppm) 

NHMRC Goal 
10pphrn(I fir max) 

NHMRC Goal 
lopplini(Ifirmax) 

14EPM Standard 
50 pg/m3 (24hr 

max) 

NHMRC Goal 
20pphm(1hr",.jx) 

WHO Goal 
25ppm0hrmax) 

Aver,we Max Aver,igv Max Aver,ige NUx Average kia ,,\ Avem M,ix A 	ra Avera Max Ma x Average Max 

jon-93 8 10.4 0.9 4.5 1.3 10.3 0.11 6.1 21 28 

I  

0.1 1.4 0.1 2.1 

Feb-93 0.8 12.5 1.1 5 1.7 18.4 0.4 15 17 25 

25

,  Fve r,...age 

0.1 1.7 0.5 3.7 

Mar-93 0.4 7.8 1.1 6 2 16.7 0.6 14.1 20 37 0.1 1.1 0.4 2.9 

Apr-93 0.4 4.6 1.8 10.4 3. 8 44.3 1.5 38.8 19 0.1 2.8 0.6 5.3 

M,IY-93 0.2 1.2 2.1 6.4 5.2 48.2 2.3 41.8 25 30 7.4 0.2 1.3 

jUn-93 0.2 2.2 1.9 9 4.6 52.3 2.2 44.7 24 45 11.8 0.7 1.6 

JLII-93 0.2 2.3 2.1 7 5.8 49.4 3.1 44.9 30 48 12.8 0.4 1.8 

Aug-93 0.4 3. 2 1.5 6.3 2.8 39.9 1 35.5 14 20 12.2 

Sep-93 0.5 4.6 1.4 4.2 2.3 19.2 0.7 16.2 34 120 12 

Oct-93 0.7 5.5 1.2 3.8 1.6 14.6 0.4 12.1 19 1 	32 13 

NOV-93 0.7 6.7 1 5 1.5 12.9 0.4 10.6 16 24 14 

Dec-9.3 0.7 6.4 0.9 5.4 1.3 16.8 1 	0.4 15.1 28 46 15 

Annual Ave 0.5 1.4 2.8 1.1 22.3 12.3 0.2 0.4 

Maximum 12.5 10.4 52.3 44.9 120.0 0.0 2.8 5.3 

Jan-94 0.8 8.8 0.9 5.7 1.2 14.3 0.3 11.7 33 126 22.4 

Feb-94 0.6 11.4 1.1 4.2 1.7 17.3 0.4 16.1 15 17 15.4 0.3 2.9 

Mar-94 0.3 5 1.1 3.2 2 22.1 0.7 21-3 13 16 11.6 0.3 3.7 

Api-94 0.3 4.7 1.1 4.7 2.1 18 0.7 16.2 35 106 17 0.5 3.2 

May-94 0.4 4.8 1.3 8.1 2.5 44.8 0.8 39.2 33 74 19 0.5 8.7 

jun-94 0.3 2.4 1.6 5.2 3.4 31.1 1.3 27.4 28 54 12 0.7 5.5 

JLII-94 0.3 2.6 1.6 5.8 3.4 36.1 1.4 31.8 29 41 12 0.6 5.8 

ALIg-94 0.6 4.1 1.6 6.7 2.5 37.3 0.7 32.6 29 34 17 0.4 5.8 

Sep-94 0.7 5.6 1.3 6.9 2 30.6 0.5 26.6 20 26 14 0.4 4.9 

Oct-94 0.7 6.3 1.4 8.1 2 26.9 0.5 20.3 20 26 14 0.3 3.8 

Nov-94 1 9.4 1 5.3 1.3 16.6 0.3 11.8 23 4 3 12 0.3 2.8 

-Dec-94 0.7 7.2 1 4.4 1.3 11.1 0.3 9.1 18 28 18 0.3 2 

Annual Ave 06 1 	1.3 2.1 --0.7  1 
24.7 15.4 1 0.4 

Ma x i ni Li m 1 8 1 	39.2 126.0 1 8.7 
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BLACKTOWN cont'd 

0 ~3 (1) ph 111) NO., (pplim) NOx (pplim) NO (pphm) PkIlo(pg/110 TEOM-PMio S02 (pphn)) CO (ppm) 

NHMRC Goal 
10 pplim (1 hr max) 

NHMRC Goal 
10 pphm (I hr max) 

NEPM Standard 
50 pg/nO (24hr niax) 

NHMRC Goal 
20pphrn Ifirmax) 

WHO Goal 
25 ppm (1hr max) 

Average Max Averagt~ Max Aveiage Max Aver,ige Max Average Max Average Max Average Max Average Max 

Imi-95 0.5 5.4 1 4.5 1.3 18.1 0.4 16.1 14 18 11 0.4 4.2 

Feb-95 0.5 515 1 4.9 1.6 21.9 0.5 19 22 28 13 0.3 3.1 

Mar-95 0.5 5.5 1.3 5.9 1.7 19.7 0.2 3 23 29 12 0.4 3.3 

Apr-95 	1 0.4 4.1 1.4 4.4 2.3 18.9 0.7 16.4 22 31 14 0.4 3.3 

May-95 0.3 2.5 1.4 4.9 2.8 13.8 0.9 29.7 13 20 10 0.5 5.5 

jun-95 0.4 2.3 1 . 5 5.2 3.2 1 -3.9 1.2 31.4 23 34 9 0.5 6.3 

Jul-95 0.4 2.7 1. 	1 4.6 2.8 42.9 1.2 .38.7 20 -36 13 0.5 7.1 

ALIg-95 0.5 4.7 1.5 5.6 2.7 26.9 0.9 24 33 40 20 0.4 4.9 

Sep-95 0.6 ~3.7 1.4 4.2 2.1 17 0.5 14.9 14 16 11 0.3 3 

Oct-95 0.7 5. 3 L3 6.3 1.9 21.6 0.4 17.1 13 19 13 0.3 2.8 

Nov-95 0.8 5.9 1.2 4.9 1.6 15.4 0.3 12.6 18 27 10 0.3 2.5 

Dec-95 0.8 5.3 1 5.5 1.5 11.6 0.3 9.4 18 21 14 0.3 1.6 

AnnualAve 0.5 1.3 2.1 0.6 19.4 12.5 0.4 

Maximum 5.9 6.3 42.9 38.7 40.0 0.0 7.1 

jan-96 0.5 8.2 0.9 4.9 1.2 18.9 0.3 17.3 16.0 23.0 11.0 101.0 0.3 2.3 

Feb-96 0.5 7.5 1.0 5.2 1.6 21.3 0.5 19.5 19.0 25.0 14.0 54.0 0.3 3.3 

Mar-96 0.4 5.1 1.1 3.9 2.1 25.8 0.7 24.4 17.0 25.0 13.0 128.0 0.3 3.8 

Apr-96 0.4 4.4 1.3 5.9 2.3 26.5 0.7 23.8 18.0 25.0 13.0 64.0 0.4 3.5 

May-96 0.3 1.5 14.0 19.0 13.0 132.0 0.3 2.5 

JLM-96 0.3 2.3 1.4 4.1 3.3 35.7 1.3 32.7 22.0 31.0 12.0 72.0 0.6 5.7 

JLII-96 0.4 2.5 1 J 4.2 3.1 34.8 1.4 31.1 19.0 30.0 12.0 65.0 0.1 2.0 0.4 5.6 

ALIg-96 0.6 2.8 1.1 4.7 1.8 26.9 0.6 23.1 14.0 17.0 10.0 78.0 0.1 0.9 0.3 5.1 

Sep-96 0.9 4.5 1.1 4.7 1.6 20.8 1 	0.4 17.0 15.0 25.0 10.0 52.0 0.1 1.2 0.3 2.6 

Oct-96 0.9 5.7 1.2 5.1 1.8 19.3 0.. 16.3 17.0 23.0 13.0 43.0 0.1 1.2 0.2 2.5 

Nov-96 1.1 6.4 0.9 4.4 1.2 20.2 0.3 16.6 18.0 30.0 12.0 86.0 0.1 0.7 0.2 2.6 

Dec-96 0.9 6.6 1.0 3.8 1.3 10.4 0.3 8.5 21.0 28.0 15.0 81.0 0.1 0.9 0.3 1.5 

AnnualAve 0.6 1.1 1.9 0.6 17.5 12.3 0.1 0.3 

Maximum 8.2 5.9 35.7 32.7 31.0 132.0 2.0 5.7 
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BLACKTOWN cont'd 

0,3 (p NO2 (pphni) NO~ (pphni) NO (pphni) PM10 (~tg/111,) TEOM-PMio 

(rig/III') 
S02 (PPIIIII) CO (pPill) 

NHMRC Goal 
10 pphni (I hr max) 

NHMRC Goal 
10 pphm (I hr max) 

NEPM Standard 
50 Ug/m3 (24hr max) 

NHMRC Goal 

20 pphm (1hr max) 

WHO Goal 
25 ppm (1hr max) 

Average Max Averagc Max A-Zlg~efviax Average I 	Max A,/erage Max Average Max Average Max Average Max 
Jan-97 0.6 10.1 0.9 4.0 1.5 14.5 0.4 13.1 18.0 25.0 1 3.0 65.0 0.1 1.0 0.3 1.9 
Feb-97 0.7 10.5 1.1 4.0 1.6 15.6 0.4 14.2 13.0 22.0 13.0 513.0 0.1 1.1 0.3 1.9 
Mar-97 0.7 7.2 1.2 3.8 1.8 24.2 0.4 21.8 15.0 24.0 17.0 106.0 0.1 1.2 0.4 3.7 
Apr-97 1.0 5.7 27.0 31.0 23.0 165.0 0.2 1.6 0.6 5.4 
May-97 0.4 2.8 ].3 5.5 2.4 30.3 0.8 25.6 21.0 34.0 0.2 1.4 0.4 4.3 
jun-97 0.4 2.0 1.6 6.5 3.4 50.9 1.2 45.4 22.0 35.0 0.2 1.5 0.5 6.7 
jul-97 0.4 2.6 1-3 3.8 2.4 29.2 0.7 26.5 15.0 27.0 13.0 48.0 0.1 1.8 0.4 4.6 
ALIg-97 0.6 4.9 1.7 5.5 2.9 18.1 1.0 16.6 18.0 44.0 14.0 135.0 0.1 0.6 0.5 3.5 
Sep-97 0.6 4.7 1.1 4.0 2.2 25.2 0.6 21.8 15.0 20.0 10.0 116.0 0.1 0.9 0.4 3.1 
Oct-97 1.0 6.8 1.2 4.7 1.8 17.0 0.4 14.7 15.0 17.0 17.0 65.0 0.2 1.0 0.3 2.0 
Nov-97 1.1 14.9 1.3 5.2 1.6 15.4 0.3 13.3 20.0 29.0 20.0 151.0 0.1 1.0 0.4 2.3 
Dec-97 1 	1.1 8.7 1.0 9.7 1.3 19.2 0.3 13.8 31.0 41.0 23.0 176.0 0.2 1.8 0.5 3.3 
Annu.il Ave 0.7 1.3 2.1 0.6 19.2 16.3 0.1 0.4 
Maximum 14.9 9.7 50.9 45.4 44.0 176.0 1.8 6.7 
jan-98 0.8 10.9 1.0 3.4 1.2 13.1 0. 3 11.7 16.0 19.0 16.0 97.0 0.3 1.6 
Feb-98 1.0 10.9 1.2 	-5.6 1.7 20.4 0.4 17.2 26.0 35.0 18.0 149.0 0.4 2.8 
Mar-98 0.7 8.4 1.3 6.0 1.9 24.3 0.4 19.9 31.0 66.0 18.0 230.0 0.1 2.0 0.5 3.7 
Api-98 0.5 5.5 1.5 5.2 2.5 24.0 0.8 19.5 14.0 23.0 13.0 72.0 0.2 1.3 0.4 3.1 
Niav-98 0.3 2.7 1.5 4.6 3.0 42.7 - 1.0 38.1 21.0 35.0 13.0 82.0 0.1 0.8 0.8 7.0 
JLM-98 0.4 2.4 13 4.7 2.5 40.6 0.8 -36.0 16.0 28.0 10.0 58.0 0.1 1.1 0.7 6.1 
"Annual" 

,Ave 	I 

0.6 

I 

1.3 

I I 

2.1 0.6 

I 

20.7 14.7 0.1 0.5 

Maximuni 	I 1 10.9 1 6.0 	1 42.7 38.1 	1 66.0 230.0 2.0 7.0 
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BRINGELLY 

01(pplifil) NO2 (pphn)) NO~ (pplim) NO (pphni) TEOM-PM10 S02 (pphni) PMID (pg/rIl') CO (PPI11) 

NHMRC Goal 
10 pp m I hr max) 

NHMRC Goal 
16 pphm (1 hr max) 

NHMRC Goal 
20 pphm (1hr max) 

NEPM Standard 
So ~ig/nO 	24hr niax) 

WHO Goal 
25ppm 1hr max) 

Average i,ix Average Max Average Max Average Max Av,,,,ge Max Average Max Average Max Average Mj x 
J,111-93 0.7 9.4 0.1 2 22 27 
Feb-q-~ 	- 0.6 9.6 0.1 2 18 21 
M,11-93 0.4 5. 3 0.4 2.9 1.9 4.9 1.4 3.8 0.1 2 17 32 0.3 1.2 
Apr-93 	- 0.5 -4.9 0.3 3.2 1.9 6.3 1.3 5.6 14.6 0.1 1.5 24 31 0.5 1.4 
May-9-3 0.4 3.7 0.3 2.8 2.2 8.3 1.8 8.3 14.6 0.1 1 21 23 0.3 1.3 
JUII-93 	- 0.4 2.7 0.2 2.5 1.7 9.3 0.9 8.8 12.3 0.2 1.3 18 45 
JLII-93 0. 3 1 	2.9 0.6 2.6 1.7 10.5 0.7 10.1 11.7 0.2 0.4 22 39 
AUg-93 0.6 3.9 0.5 ~3.9 1 8.2 0.3 6.4 11.9 0.2 1.3 18 28 
Sep-93 0.8 5.2 0.7 4.6 0.7 8.7 0.2 7.4 9.9 10 21 
Oct-93 0.9 5.9 0.6 3.1 0. 4.3 0.2 0.5 12 17 18 
Nov-93 0.9 7. 3 0.4 2.7 0.6 4.5 0.2 2.7 13 15 20 
Dec-93 0. 8.2 0.4 3.3 0.6 5.6 0.3 4.5 15 24 41 
Annual Ave 0.6 0.4 1.3 0.7 12.8 0.1 18.8 0.4 
Maximum - 9.6 4.6 10.5 10.1 0.0 2.0 45.0 1.4 
jan-94 0.9 13 0.5 4.3 0.6 5.2 0.2 3.1 20 69 191 
Feb-94 0.8 11.8 1.4 5.8 2.1 9.2 0.5 7.6 15.9 
Mar-94 0.6 6.7 0.9 2.5 0.8 5.5 0.3 5 11.1 

Apr-94 0.5 5.3 0.6 4.8 1.1 8 0.4 5.7 15 

May-94 0.6 4.1 0.6 4.4 1 9.5 0.4 6.9 17 

JLM-94 0.4 3 0.6 3.8 1 10.7 0.5 9.5 10 

j LI 1- 9 4 0.4 3.2 0.6 3.3 1.2 8.8 0.6 6.9 13 77 

ALIg-94 0.7 4.1 0.6 4 0.9 7.6 0.3 5.6 13 75 

Sep-94 0.8 5.5 0.5 4.2 0.7 8 0.3 5 13 77 

Oct-94 1 7.5 0.6 5 0.7 26.9 0.2 3.6 17 76 

Nov-94 1.2 11.2 0.5 4.3 0.8 16.6 0.3 5 19 119 

Dec-94 1.1 10.3 0.5 3.4 0.7 11.1 0.2 3.4 17 60 

AnnualAve 0.8 0.7 1.0 0.4 15.1 69.0 

Maximum 13.0 5.8 26.9 9.5 119.0 191.0 
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BRINGELLY cont'd 

O~ (ppIIIII) NO2 pphn)) NO~ (pphin) NO (pphni) TEOM-PMto 

(pg/111 i) 

S02 (PPI1111) PMIO (pg/111') CO (1)1)111) 

NHMRC Goal 
10 pplim (I hr max) 

NHMRC Goal 
10 pphm (I hr max) 

NHMRC Goal 
20 pphrn 1hr max) 

NEPM Standard 
SO pgim3 (24hr max) 

WHO Goal 
25 ppm Ohr max) 

,,V,(,ragv Ntix Average NUx Average Max Average Max Average Max Average Max Average Max Average Max 

Jan-95 0.7 8.1 0.6 2.4 0.8 1.3 0.2 2.9 14 48 

Feb-95 ().7 8.1 0.4 4 0.7 4.6 0.2 .1 15 54 

Mar-95 0.8 7.2) 0.4 5.2 0.6 6.6 0.2 3 14 75 

Apt-95 0.6 5.1 0.6 4.4 0.8 5.8 0.1 4.1 13 59 

May-95 0.5 2.8 0.5 4.2 0.7 8.8 0.3 7.6 8 41 

jun-95 0.5 2.7 0.4 2.8 0.8 8.2 0.4 7.1 9 56 

jul-95 0.5 1.1 0.4 2.7 0.7 8.8 0.4 7.5 1 	1 66 

AL)g-95 5 5.1 1.1 3.9 1.4 6.5 0.3 3.9 15 93 

Sep-95 0.8 4.3 0.7 4.3 0.9 6.5 0.3 5 10 77 

Oct-95 0.9 6.1 0.6 4.9 0.8 5.9 03 0.8 12 54 

Nov-95 1 7.1 10 58 

Dec-95 0.9 5.8 0.9 2.5 1.1 3 0.2 1.6. 12 35 

Annual Ave 0.7 0.6 0.8 0.3 11. 

Maximurn 8.1 5.2 8.8 7.6 93.0 

jan-96 0.7 9.7 1.1 21.3 0.1 9.7 8 210 

Feb-96 0.7 9.8 0.3 2.7 0.5 3.9 0.2 3.4 1 	1 249 

Mar-96 0.6 4.9 0.4 3.8 0.8 4.4 0.3 4 14 89 

Apr-96 0.6 4.5 0.5 3.2 0.8 7.1 0.3 5 12 127 0.1 0.2 

May-96 0.5 3.4 0.5 2.5 0.9 7.6 0.4 6.7 11 72 0.1 0.3 

)LIn-96 0.4 2.8 0.5 2.1 1.1 6.2 0.5 5.7 9 60 0.1 0.4 

) LJ 1- 9 6 0.4 2.8 0.4 2.5 0.8 6.9 0.4 5.6 9 78 0.1 0.4 

ALIg-96 0.7 3.3 0.4 2 0.6 5 0.3 4.1 9 62 0.1 0.9 

Sep-96 0.9 5.3 (). 5 3. 5 0.8 5.2 0.3 4.2 10 54 0.1 0.8 

Oct-96 0.9 6.2 0.5 3.7 0.7 4.4 0.2 2.2 12 61 0.1 0.6 

Nov-96 1.1 8.3 0.3 4.3 0.5 4.8 0.2 2.2 12 78 0.1 0.5 

Dec-96 1.1 8.9 0.5 2.4 0.6 3.3 0.2 2.3 15 93 0.1 0.9 

Annual Ave 0.7 0.4 0.8 0.3 11.0 0.1 

Maximuni 9.8 4.3 21.3 9.7 249.0 0.9 
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BRINGELLY cont'd 

03 NO2 (pphn)) NOx (pplun) NO (pphni) TEOM-PMio S02 (PPI)III) pMI0 (~tg/1113) 
CO (PPM) 

NHMRC Goal 
10 	h 	(I hr max) 

NHMRC Goal 
16 pp m (I hr max) 

NHMRC Goal 
20 pphm (I hr max) 

NEPM Standard 
50 ~tg/nO 241ir Max) 

WHO Goal 
25ppm 1hr max) 

Average M, i x Average Max Aveiage Max Average Max Average Max Average Max Average Max Average Max 
J~in-97 0.7 11.5 0.4 2.9 0.6 -4 2-T 0.2 3.7 12 67 0.1 0.7 
Feb-97 0.8 10.1 0.4 2.8 0.5 1.2 0.2 2.6 12 57 0.1 1.2 
Mar-97 0.8 8.1 0.4 2.4 0.6 4.4 0.2 3.5 14 92 0.1 0.5 
Apr-97 1 5.2 0.6 6 0.9 7.8 0.3 4.7 20 1 	1 0.1 1.1 
May-97 0.5 3.2 0.4 4.1 0.8 10.6 0.4 7.6 9 46 0.1 0.7 
jUn-97 0.6 2.9 0. ~3 2.8 0.6 9.4 0.3 8.1 12 130 0.1 0.4 
JLII-97 0.7 3 0.5 2.9 0.8 7.7 0.4 6.2 7 89 0.1 0.8 
Aug-97 0.8 5.5 0.4 3.1 0.6 6.7 0.3 5 10 112 0.1 0.6 
Sep-97 0.7 6.3 0.5 3.3 0.7 7.1 1 	0.2 4.2 1 	8 121 0.1 0.6 
Oct-97 1 7.4 0.5 3.4 0.7 4.4 0.2 2.3 16 72 0.1 0.8 
Nov-97 1.2 1 	13.5 0.6 2.6 0.7 4.4 0.2 3.3 16 104 0.1 0.5 
Dec-9 7 1.1 11.4 0.6 4.2 0.8 4.8 0.2 3.2 20 142 0.1 0.8 
AnnualAve 0.8 0.5 0.7 0.3 13.0 0.1 
Maxiniurn 13.5 6.0 	1 10.6 8.1 142.0 1.2 

]an-98 0.8 9-.7 0.6 23 0.8 4.1 0.2 2.9 15 101 0.1 0.7 
Feb-98 0.9 	1 1 	1.3 0.6 3.2 0.7 5.1 0.2 3.1 17 89 0.1 0.9 
Mar-98 0.8 10.0 0.6 5 0.9 5.1 0.2 3.5 17 87 0.1 0.8 
Apr-98 0.6 2.8 0.9 5.6 0.3 5 11 149 0.1 1.3 
May-98 0.6 3.0 0.5 3.2 0.8 8.3 0.3 7 11 89 0.1 0.4 

JLM-98 0.6 2.7 0.3 2.5 	1 0.6 	1 7.6 0.3 6.7 10 104 0.1 0.4 
AnnualAve 0.7 0.5 0.8 0.3 13 5 0.1 
Maxiniurn 11.3 5.0 F8.93 0 7.~~~ 149.0 1.3- 
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LIVERPOOL 

TEOM-PA 	TEOM-PM2.5 	CO (PPIII) 

-F~O 	 (pg/m3) 

III)]) 	NO2 (pphm) 	NOx (pphm) 

Goal NHMRC Goal 	 WHO Goal 
hr ni.iw) 1 A nnhm (I hr m-, 	 )r -,,- iit- --i 

Avf,r,ig(- Max Avemge ki,ix Average Ntix Average Max Avpr,i.ge Max Average. Max Ave r. ige Max 

JaII-93 0.7 10. 1 1.1 7 1.4 10.8 0.3 8.9 

feb-9 1 0.7 8.5 ].3 6.4 1.6 17,6 0.4 14.4 + 

Mal-9 1 0.4 5. 4 1.2 3.7 1.7 21-8 0.6 18.9 

Apr-9 0.4 4.7 1.6 7.7 2.5 22.1 0.8 17.4 

May-9 0.4 6.4 1.7 6 3.8 42.9 1.5 37.1 

JLIII-9 0.2 1.8 1. 	1 0~1 2. 5 36.9 0.9 30.8 

I L11-93 0. 1 1.1 1.4 8 ~. 5 3 1 1.5 26 15.1 

ALIg-9-3 0.2 2.1 1.1 4.8 2 26.8 0.6 22.5 14.2 

sep-93 0. 3 4.5 1.2 5. 5 2.4 24.7 0.9 23.2 13.2 

Oct-93 0.3 3.3 1 3.7 1.7 19.9 0.6 16.8 14 

Nov-93 0.3 5.9 0.7 4.1 1.3 12.6 0.4 11.7 14 

Dec-93 0.4 7.5 1.3 12.3 2.3 20.4 0.7 13.6 16 

AnnualAve 0.4 1.2 2.2 0.8 14.4 

Maximum 10.1 12.3 42.9 37.1 

jIm-94 0.6 11.3 0.8 4.5 1.4 18.1 0.5 16.1 20.6 

Feb-94 0.4 9.5 1.2 5.9 2 20.1 0.6 0.6 16.7 0.4 2.1 

Mar-94 0.3 4.8 1 4.1 2.2 18.4 0.9 0.9 1 	1.3 0.4 2.9 

Apr-94 0.3 5.3 1.1 6.3 2.8 34.4 1 30.8 18 0.5 6.4 

May-94 0.3 4 1.7 9. 3 3.9 53.4 1.4 47.8 20 0.5 7.3 

JLM-94 0.2 2.2 1.8 9.1 4.5 49.6 1.8 46 17 0.7 7.1 

jul-94 0.3 2.6 1.9 6.7 4.8 70.6 2 65.2 16 95 0.8 8.5 

ALIg-94 0.4 4.4 1.7 7. 3 2.9 46.2 0.8 41.2 16 73 0.4 6.6 

Sep-94 0.5 4.6 1.1 6.4 1.9 30.4 0.7 27.5 15 70 0.4 5 

Oct-94 0.4 8.3 1.2 6 2.1 21.4 0.7 18.9 16 69 0.5 3.4 

Nov-94 0.7 7.7 1 4.6 1.4 16.9 0.3 12.3 19 114 0.4 2.6 

Dec-94 0.5 7.2 0.9 4.7 1.4 18 0.3 15.4 17 62 0.4 1.7 

AnnualAve 0.4 1.3 2.6 0.9 16.9 0.5 

Maximum 11.3 9.3 70.6 65.2 114.0 8.5 

july 2001 
	

/ lohnes Air ~( teme~ 

1 
	

7 



LIVERPOOL cont'd------ 

0~1 (ppIIIII) NO2 (pplim) NOx (pplim) NO (pphni) TEOM-PMio 

(pg/nO) 

TEOM-PM2.5 

(pg/1113) 

CO (p p rn) 

NHMRCGoal 
10 pphm (I hr rnax) 

NHMRCGoal 
16 pphm (1 hr max) 

WHO Goal 
25 ppm (I hr max) 

Average N (Ix A\,(,r,ige Nia X Average Max Average Max Average Max Average Max Average Max 
jan-95 0.3 7.8 1 3.9 1.6 16 --rO. 4 13.2 13 39 0.3 2.5 
Feb-95 0.4 7.9 1.1 4.7 2.1 2-3.2 0.6 21.6 16 51 0.6 2.3 
Mar-95 0.4 6.1 1 5.7 1.9 22.8 0.6 19.1 16 69 0.3 3.6 
Apr-95 0.3 4.6 1.1 4.2 2.3 33 0.9 30.4 15 66 0.4 3.9 
May-95 	- 0.2 2 1.4 4.4 3 40 1.1 37.2 10 51 0.5 6.3 
ILM-95 	- 0.2 2.1 1.4 4.7 3.5 59.9 1.5 55.9 11 86 0.7 9.3 
j U 1-9 5 1 	03 2.4 1.2 5.5 3.2 57.5 1.4 53.1 13 79 0.7 8.3 
ALig-95 0.4 4.9 1.4 7.2 3.3 51.2 1.3 47.4 21 95 0.7 7.3 
Sep-95 0.5 3.7 1.1 4.7 2.2 52.5 0.7 49.2 12 50 0.5 7.6 
00-95 0.5 5 1.2 6.1 2.1- 27.1 0.7 24.7 15 55 0.4 3.5 
Nov-95 0.5 7 1.3 8.8 2 32.7 0.5 29.6 14 52 0.5 4.5 
Dec-95 0.6 5.4 0.9 3.7 1.4 17.6 0.3 16.5 15 44 0.3 1.8 
AnnualAve 0.4 1.2 2.4 0.8 14.3 0.5 
Maximum 7.9 8.8 59.9 55.9 95.0 9.3 
jan-96 0.4 8.7 1 4.3 1.6 1 	14.7 0.4 13 11 102 0.4 2.2 
Feb-96 0.4 9.2 0.9 4.2 1.7 19 0.5 17.5 0.3 3.3 
Mar-96 0.3 4.7 1 3.9 2.3 19.6 0.9 18.4 0.4 3.3 
Apt-96 0.3 4.7 1 5.4 2.4 32 1 30 0.4 4.1 
May-96 0.2 2.8 1.2 4.7 3.3 56.1 1.4 53.3 21 103 0.6 7.3 
jUn-96 0.2 2.2 1.1 3.8 3.3 46.5 1.6 43.8 12 69 0.5 5.5 
j LI 1-96 0.3 2.2 1.1 4 3 44.4 1.5 41.7 12 132 1.1 5.7 
ALIg-96 0.4 2.7 0.8 2.9 2.1 31.9 0.8 29.9 11 84 0.5 3.5 
Sep-96 0.5 4 0.8 4.6 1.5 38.7 0.5 40 11 94 0.4 3.7 
Oct-96 0.5 5.1 1 4.9 1.9 23.9 0.6 21.5 13 72 0.4 3.2 
Nov-96 0.6 6.9 0.7 3.9 1.3 29.7 0.4 28.2 12 108 
Dec-96 0.6 7 0.8 3.4 1.4 19 0.4 18.1 16 100 0.3 
Annual Ave 0.4 1.0 2.2 0.8 13.2 0.5 
Maximum 9.2 5.4 56.1 53.3 132.0 
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LIVERPOOL 

0 ~3 (1) 1) 1111 1) 	NO2 (PI)IIIII) 	NO~ (pphm) 	NO (pphm) 	TEOM-PMio 	TEOM-PM2.5 	CO (ppill) 
(pg/nO) 	(pghid) 

NHMRC Goal 
10pphrn(Ihrrnax) 

NHMRC Goal 
10pphm-1hrmax) 

WHO Goal 
25 ppm (1 hr max) 

Avvr~~ Max Avemp 	Max Av(,ri,(, Max Average Max Average Max Average Max Average Max 

jan-97 0.4 9.3 0.8 	-3.7 1.6 18.5 0.5 16.5 12 56 0.3 2.4 

Feb-97 0.4 8.9 0.8 	1 3.6 1.4 18.5 0.4 16.4 18 47 0.3 2.4 

Mat-97 0.4 9.4 1 1.8 1.8 21.8 0.5 20.4 16 82 0.4 2.3 

Apt-97 0.4 5.5 1.1 6 -1.7 30 1.2 22.2 21 , 	113 0.5 4.7 

May-97 0.3 2.4 1.2 4.2 1.5 33.2 1.1 27 11 71 0.5 6.1 

jUn-97 0.2 2.2 ).3 4 4.8 56.8 1.8 51.4 14 157 0.8 9 

jul-97 (). 3 2.3 1.4 3.7 3.4 31.1 1.4 28.3 1 	1 133 0.8 5.1 

Aug-97 0.5 5 1.1 5.7 2.1 39.9 0.7 37 13 141 0.5 5.4 

Sep-97 0.4 4.4 1.3 4.8 2.5 21.9 0.8 19.1 10 60 0.4 2.9 

00-9 7 0.7 8.3 1.2 5.5 1.9 23 0.5 20.6 16 77 

Nov-97 0.8 15.1 1 5.1 1.5 27.9 0.3 24.2 17 199 

Dec-97 0.8 6.7 1 5.5 1.4 19.4 0.3 17.8 21 203 0.2 1.5 

AnnualAve 0.5 1.1 2.5 0.8 15.0 0.5 

Maximum 15.1 6.0 56.8 51.4 203.0 9.0 

jan-98 0.6 9.2 0.9 4.2 1.1 18.4 0.2 17 16 106 0.3 2.0 

Feb-98 0.6 13.0 1.1 4.5 1.9 23.5 0.5 20.8 18 146 11 43 0.4 2.8 

Mar-98 0.5 12.4 1.1 5.5 1.9 21.3 0.5 19.5 18 127 8 48 0.4 3.2 

Apr-98 0.4 5.8 1.2 6.3 2.3 32.2 0.8 27.7 13 176 7 42 0.4 4.4 

May-98 0.3 2.5 1.1 3.4 2.5 51.7 1.1 48.7 11 193 7 58 0.4 6.3 

)Lm-98 0.3 2.3 Ll 2.9 3 53.7 1.2 51.4 9 107 6 58 0.6 8.3 

Annual Ave 0.5 1.1 2.1 0.7 14.2 7.8 0.4 

IMaximum 13.0 6.3 53.7 51.4 193.0 58.0 8.3 
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ST MARYS 

03 (pphin) NO2 (I)PI)III) NO~ (pplim) NO (pplin)) TEOM-PMio CO (ppni) 

NHMRC Goal 

10 pphm (I hr max) 
Avor,ige 	ti,tx 

NHMRC Goal 

1614)hm (1 hr max) 
Aver,ige 	M~Ix Avewgc 	ktu, 

WHO Goal 
25 p -pm 	Itir max) 

Average Max Avetage Max Average Max 
J,In-93 0.9 12.5 0.4 3.1 0.5 4.9 0.1 2.6 
Feb-93 0.7 12.2 0.7 3 1.2 11.8 0.3 9.4 0.5 1.3 
M,ir-93 0.5 8 0.0 3.4 1.1 15 0.4 13.4 1.2 3.2 
Apr-93 0.4 5.9 0.8 8.3 1.6 19.1 0.6 17.1 -3.6 5.8 
M'I Y - 9.1 0. -1 1.4 0.7 4. 2 28.5 1 25.8 1.3 5.8 
jull-91 0.1 2.5 ().7 8.4 1.9 14.5 1 30.4 13 0.1 4.2 

JLII-9-3 0.2 2.8 0.8 5.2 2. 3 19.3 1.1 17.2 9.3 1.4 3.5 
ALIg-9-3 0.4 -3.4 0.9 4.9 1.9 23.5 0.7 21.1 10.6 1.6 3.8 
Sep-93 0.5 5 0.6 4.3 1 17.7 0.4 15.3 8.6 0.7 4 

Oct-93 0.8 6.5 0.7 3.8 1.1 18.9 0.3 15 0.8 2.9 
Nov-93 0.8 8.8 0.7 3.3 1 11.4 0.3 9.1 13 0.3 1.8 
Dec-93 0.8 6.9 0.6 5.3 0.9 14.1 0.3 10.4 13 0.2 2.4 

Annual Ave 0.5 0.7 1.4 0.5 11.3 1.1 
Maximum 12.5 8.4 34.5 30.4 5.8 
jan-94 0.9 12 0.6 5.1 0.9 7.7 0.2 6.1 17.2 0.2 0.7 
Feb-94 0.7 11.1 0.7 4.2 1.1 8.8 0.3 8.1 11.6 
Mar-94 0.6 6.6 0.6 3.2 1 15.4 0.4 14.4 9.8 
Apr-94 0.5 5.5 1 4.9 1.5 17.1 0.4 14.8 16 

kiay-94 0.5 4.4 0.8 5 1.8 31.6 0.8 28.3 17 
jUn-94 0.4 1 	3 0.8 	1 5.6 1.8 40 0.9 40 13 
ILII-94 1 5 1 5.1 2.3 3-1.8 1 32.6 12 

ALIg-94 1 5 0.9 4.9 1.4 22 0.5 18.9 16 

Sep-94 1 5 0.6 4.5 1 25.4 0.4 22.3 14 

Oct-94 0.9 6.6 0.8 7.8 1.1 18.7 0.4 16.4 17 
Nov-94 1.1 1 	1 0.8 4.2 1.3 13.9 0.4 12.1 15 

Dec-94 0.1 12.7 0.7 4.3 0.9 5.8 0.2 4.7 18 

AnnualAve 0.7 0.8 1.3__ 0.5 14.7 0.2 

Maximum 12.7 7.8 40.0 40.0 0.7 
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S I MARYS cont'd 
0,3 (pplim) NO2 (pplim) NO~ (pphni) NO (pplim) TEOM-PMio 

(pghll') 
CO (PP111) 

NHMRCGoal 
10 	(1 h, max) HI-41-m I 

NHMRCGoal 
1 	h m 1 h r m a x) 

WHO Goal 
25ppm 1hr max) 

Average Max Average Max Average max Average Max Average Max Average Max 

J,m-95 0.6 6.5 0.7 2.9 1 6.1 0.3 5.5 12 

Feb-95 0.7 6.8 0.8 3.4 1 9 0.3 5.6 15 
tviar-95 0.7 6 1 5.6 1.4 10.5 0.3 8.9 14 

Apr-95 0.5 4.5 1 4.3 1.4 16.9 0.4 14.9 13 

May-95 0.5 2.7 0.7 3.2 1.2 18.2 0.5 17 8 

JLIII-()5 0.4 2.8 0.8 -3.6 1.6 0.7 3 2.2 10 
jtd-95 0.5 1.3 0.9 4.2 1.8 -11.5 0.9 29.4 12 

ALjg-95 0.5 5.1 1.1 4.6 2 34.2 0.7 31.3 17 

Sep-95 0.7 4.2 0.7 4.1 1 13.6 0.4 12.2 10 

00-95 0.8 6 0.7 4.1 1 10.9 0.3 8.9 

Nov-95 1 6.4 0.7 4.4 1 13 0.2 8.9 
Dec-95 1 5.6 0.6 3.9 0.7 7.7 0.2 5.9 

AnnualAve 0.7 0.8 1.3 0.4 12.3 

Maximum 6.8 5.6 34.2 32.2 

jan-96 0.8 8.7 0.6 2.8 0.7 24.0 0.2 19.5 

Feb-96 0.7 8.2 0.9 3.8 1.2 51.8 0.3 42.9 

Mar-96 1 	0.5 5.1 0.7 3.5 1 	1.1 15.1 0.3 15.1 

Apr-96 0.5 4.7 0.7 3.8 1.2 17.5 0.5 15.9 

May-96 0.4 2.9 0.9 3.6 1.7 27.6 0.6 26.4 14.0 59.0 

JLM-96 0.3 2.8 0.8 3.0 2.1 21.0 1.0 19.3 6.0 54.0 

ILII-96 0.3 3.0 8.0 63.0 

ALig-96 0.6 3.3 0.5 2.8 0.9 18.6 0.4 16.2 C).0 113.0 

Sep-96 0.8 4.8 0.5 3.4 0.8 26.6 0.3 25.0 8.0 70.0 

Oct-96 0.9 5.5 0.6 3.5 0.8 10.5 0.2 8.4 11.0 91.0 

Nov-96 1.2 8.3 0.4 3.8 0.5 14.0 0.2 11.3 11.0 107.0 

Dec-96 1.0 6.2 0.6 3.8 0.7 6.5 0.2 4.6 14.0 122.0 

Annual Ave 0.7 0.7 1.1 0.4 10.1 

Maximum 8.7 3.8 51.8 42.9 122.0 

July 200 1 	 1 lobires Air ~ciences 



ST MARYS cont'd 

03 (pphm) NO2 (pphm) NOx (pphm) NO (pphm) TEOM-PMto CO (PPI11) 

NHMRC Goal 
10 pphm (I hr max) 

NHMRC Goal 
16 pphm (1 hr max) 

WHO Goal 
25 	M(lhrmax) 

Average-F-Ma x Average Max A e ra g ej Max dX Average i'v la x Average Max 

jan-97 0.6 9.6 0.5 2.9 0.7 7.2 0.2 5.0 10.0 71.0 

Feb-97 0.9 8.9 1.0 2.9 1.7 11.2 0.4 9.4 11.0 50.0 

Mar-97 0.8 7.3 0.6 4.3 0.8 13.7 0.2 11.4 11.0 130.0 

Apt 97 0.6 5.0 0.7 5.4 1.1 19.2 0.3 17.5 17.0 101.0 

May-97 0.4 3. 3 0.6 4.3 1.1 19.8 0.5 18.8 8.0 70.0 

JLM-97 0.4 2.6 0.5 4.7 1.3 24.6 0.7 24.6 10.0 84.0 

jtd-97 0.5 2.() 0.4 3.6 0.6 25.7 0.3 22.1 8.0 64.0 

ALIg-97 # 0.7 4.5 1. 	3 22.3 0.6 18.8 11.0 171.0 

Sep-97 0.8 5.7 6.0 232.0 

00-97 0.9 7~1 0.7 4.0 1.0 18.0 0.3 15.6 11.0 83.0 

Nov-97 1.2 1 	1.7 0.7 4.2 0.9 11.5 0.2 9.6 9.0 72.0 

Dec-97 1.2 12.4 0.6 7.2 0.8 10.7 0.2 8.0 10.0 158.0 

Annual Ave 0.8 0.6 1.0 0.4 10.2 

Maximum 12.4 7.2 25.7 24.6 232.0 

jan-98 1.5 12.2 0.7 3.2 0.9 10.0 0.2 8.4 15.0 85.0 

Feb-98 1.4 7.6 18.0 85.0 

Mar-98 0.9 9.7 17.0 158.0 

Apr-98 0.6 6.0 0.6 4.3 1.2 12.7 0.4 11.6 12.0 90.0 

May-98 0.5 3.0 0.5 3.5 1.0 26.2 0.5 25.0 9.0 51.0 

JLIII-98 0.5 2.6 0.5 2.8 1.1 29.9 0.6 28.8 8.0 46.0 

"Annual" 

Ave 

0.9 0.6 1.1 0.4 13.2 

Maximum 12.2 4.3 29.9 28.8 158.0 
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WESTMEAD 

03 (ppIIIII) NO2 (pphin) NOx (pphm) NO (pphni) TEOM-PMio TIOM-PM2.s CO (I)PIII) 

NHMRC Goal 
10 ) ) im (I h 	max) 

NHMRC Goal 
10 pphm (I hr max) 

WHO Goal 
25 ppm (Ihr max) 

Average Max Average Max Aveiage Max Avewg(, Max Aveiage Max Average Max Avetage Max 

1 11.4 + 

Feb-93 0.9 9.4 0.5 7.8 0.4 24.8 0.2 18 

Mar-9 1 0.6 6.9 1.5 4.1 2.6 24 0.6 21.2 

Apt 9 1 0.6 4.4 1.9 7.3 -1.2 1 	32.5 0.9 28.6 

May-9 1 0.5 ~.6 1.7 4.9 4.1 34.3 1.6 32.1 

JLIII 	93 0.5 2.3 1.6 4 3.2 44.6 1.2 40.8 

)(11-9-1 0.4 2.2 1.7 5.5 4.6 43.9 2.1 -19.9 

ALIg-93 0.6 4 1.7 6.5 2.9 40.8 1 .35.8 

Sep-93 0.6 3.9 1.6 5 3.6 37.4 1.7 33.6 22.1 

Oct-93 0.7 4.6 IA 4.2 2.7 19.9 1.2 17.6 14 

Nov-9-1 1.3 5.5 2.5 21.3 0.9 19.4 16 

Dec-93 0.8 5.8 0.7 4.6 1 	1 18.8 0.3 17 1 	16 

Annual Ave 0.7 1.4 2.8 1.1 17.0 

Maximum 11.4 7.8 44.6 40.8 

jan-94 0.7 9 1.1 5.3 1.6 33.5 0.4 30.6 19.4 

Feb-94 0.4 9.8 1.3 5.7 2.1 36.4 0.4 32.5 15.4 

Mar-94 0.3 5 1.6 5.7 3 28.9 1 25.7 13.8 

Apr-94 0.3 4.9 1.9 6.4 3.3 34 1 30.4 21 

May-94 0.3 3.9 1.6 9.3 3.6 42.7 1.4 37.3 24 

JLM-94 0.2 2 1.8 6.8 4.5 74 1.6 68.4 16 

JLII-94 0.2 2.5 	1 1.7 4.9 5.6 45.6 2.1 43.8 21 

ALIg-94 0.4 .3.7 1.9 5.9 3.6 35.6 1 30.6 20 

Sep-94 0.5 4.5 1.6 9.3 2.7 42.9 0.8 37.7 	j 18 

0(-t-()4 0.6 6.1 1.3 8.3 2.2 19.2 0.6 15 25 

Nov-94 0.8 9.1 1 4.5 1.4 26.4 0.3 22.1 23 

Dec-94 0.6 8 1.1 4.8 1.5 	1 20.4 	1 0.3 17 21 

AnnualAve 0.4 1.5 

3 9.Ej 

2.9 1 	1 0.9 19.8 

Maximum 9.8 74.0 68.4 
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WESTMEAD cont'd 

O~3 (PPI1111) N 0 2 (1) [)11111) NOx (pphni) NO (pphni) TEOM-PMio TEOM-PM2..s CO (PPI11) 

NHMRC Goal 
10 pphm (I hr max) 

NHMRC Goal 
16 pphm (I hr max) 

WHO Goal 
25 ppm (I hr max) 

Average Max Average Max Average Max Average Max Average Max Average Max Average Max 
jdn-95 0.5 7.4 15 

Feb-95 0.5 5.9 1.2 6.4 1.8 29.6 0.6 26.9 19 

Mar-95 0.5 6.3 1.4 6.2 1.9 21.6 0.5 18.8 20 

Apr-95 0.3 4.4 1 	1.5 4.3 3.1 26.8 1 24.3 18 

May-95 0.2 2.4 1.5 4.3 3.9 36.3 1.4 33.6 16 

JLM-95 0.2 -3.7 1.4 4.1 4.3 51.5 1.7 47.5 16 

JLII-95 (). -3 2.7 1~3 2.9 27.4 1 25.2 17 

AL)g-95 0.4 4.9 1.5 8.3 3.3 39.6 1.1 34.1 

Sep-95 0.4 3.3 1.4 4.1 2.5 26 0.7 24.4 13 

Oct-95 0.6 5.2 1.3 4.4 2.1 18.9 0.5 16.3 15 

Nov-95 0.6 4.8 1.3 7.5 1.9 24.8 0.4 19.1 14 

Dec-95 0.6 4.6 0.9 7.4 1.4 19.7 0.3 17.7 15 

AnnualAve 0.4 IIA 2.6 0.8 16.2 

Maximuni 7.4 8.3 51.5 47.5 

jan-96 0.4 5.8 1.1 4.3 1.6 21.3 0.4 18.6 14.0 55.0 

Feb-96 0.3 4.4 0.8 3.5 1.6 27.7 0.6 26.5 17.0 252.0 

Mar-96 0.2 2.5 0.8 3.8 2.0 28.6 1.0 27.3 16.0 89.0 0.4 4.0 
Apr-96 0.2 3.1 1.0 4.6 2.2 23.2 1.0 19.8 17.0 82.0 0.5 4.4 

May-96 0.1 1.1 0.9 3.0 3.3 36.1 0.1 34.4 15.0 75.0 0.6 5.8 

jUn-96 0.1 1.5 1.2 3.3 4.2 1 	35.6 2.4 33.8 15.0 55.0 0.6 5.5 

jul-96 0.2 1.5 1.3 4.6 4.1 38.4 2.2 35.9 15.0 71.0 0.6 5.3 

ALji,-()6 0. 3 2.8 1-3.0 79.0 0.4 4.4 

Sep-96 0.7 4.9 1.1 5.5 1.8 26.7 0.4 22.8 13.0 74.0 0.2 3.4 

Oct-96 0.7 5.5 1.1 4.2 1.8 22.3 0.5 18.1 15.0 63.0 0.2 3.0 

Nov-96 0.6 7.4 1.0 4.5 1.5 23.0 0.3 19.9 15.0 98.0 0.2 2.8 

Dec-96 0.9 7.2 1.0 4.7 1.3 17.9 0.3 15.2 17.0 180.0 0.2 2.7 

AnnualAve 0.4 1.0 1 	2.3 1 	0.8 1 15.2 1 1 1 	0.4 

Maxit"uni 7.4 5.5 1 38.4 1 1 	35.9 1 	252.0 1 1 5.8 

July 200 1 
	

I Icilmes Air -Scwnce~ 

0 

	
14 
	

0 

	

0 



0 	 0 	 0 

WESTMEAO cont'd 

O~3 NO2 (pplim) NOx (pphm) NO (pphm) TEOM-PM10 TEOM-PM2.S CO (ppm) 

NHMRC Goal 
10 	1 	(1 h 	max) 

NHMRC Goal 
10 pphin (I hr unax) 

WHO Goal 
25 ppm (1hr max) 

Max Avewge N1,IX - Avet.i.~,(, M,Ix Avewge Max Average Max Avotage Max Average Ma x 

jm)-97 0.4 9.3 1.0 4.4 1.8 18.7 0.5 17.0 14.0 51.0 0.2 2.7 

1 eb-97 (). -1 9.8 1.0 1.7 1.7 16.4 0.4 14.9 16.0 52.0 0.2 2.5 

Mm-97 0.2 2.7 1.1 4.7 1.8 28.0 0.5 25.9 19.0 118.0 0.2 .3.4 
Apf-97 0.2 1.6 1.6 6.4 -3.5 28.6 1.2 25.9 24.0 92.0 0.4 3. 7 
M,iy-97 0.2 2.6 1.4 4.7 3.6 30.5 1.3 27.1 14.0 64.0 41 0.3 ~.9 

JLII)-()7 2.8 1. ~1) 5.1 4.7 54.1 2.1 51.2 18.0 104.0 0.6 7.0 

Jul-97 2.7 1 . 1) 4.0 4.1 33.0 1.8 30.6 13.0 72.0 0.4 4.7 

0.5 1). 	1 1. 4. 2.9 ~3 5.5 1.0 32.1 17.0 109.0 0.3 3.9 

Sep-97 0.5 4.8 1.2 4.1 2.5 27.0 0.8 24.1 14.0 68.0 0.2 2.6 

()(t-97 (). 1) 9.9 1.1 4.7 1.9 22.4 0.5 20.0 18.0 78.0 4~ 
0.2 2.4 

Nov-97 1.0 1 	1.1 1.2 5.6 1.9 20.0 0.4 17.1 22.0 127.0 0.2 2.8 
Dec-97 1.1 7.9 1.1 11.3 1.5 21.2 0. 3 16.7 23.0 203.0 0.2 2.7 

Annual Ave 0.5 1.3 2.7 0.9 17.7 0.3 

Maximum 13.1 11.3 54.3 51.2 203.0 7.0 

J,111-98 0.9 10.7 1.0 4.1 1.2 19.4 0.3 17.0 19.0 95.0 0.2 2.1 

Feb-98 0.9 14.5 1.2 5.4 1.6 25.0 0.4 21.9 20.0 165.0 13.0 40.0 0.2 3.2 

Mar-98 0.7 11.6 1.3 5.9 1.7 29.7 0.4 25.1 20.0 110.0 9.0 88.0 0.2 4.0 

Apr-98 0.4 5.5 1.4 5.0 2.7 28.5 0.9 25.7 15.0 190.0 9.0 36.0 0.3 3.4 

May-98 0.3 2.7 1.5 -3.9 4.5 36.3 2.1 33.4 15.0 71.0 9.0 40.0 0.4 4.8 

ILIH-98 0.3 2.2 1.4 3.8 3.4 37.6 1.3 34.7 14.0 97.0 8.0 41.0 0.4 4.5 

"Annual" 

Ave 

0.6 1.3 2.5 0.9 17.2 9.6 0.3 

Maximum 14.5 5.9 37.6 34.7 190.0 88.0 4.8 

July 2001 
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0 	 VEHICLE EMISSIONS FACTORS 

The emissions from vehicles on NSW roads were assumed to all fit into three classes: 

Light duty petrol vehicles (LDPV) 
Heavy duty petrol vehicles (HDPV) 
Heavy duty diesel vehicles (HDDV) 

These classes of vehicles account for more than 99% of all vehicle kilometres travelled on 

Sydney's roads (Pengilley 1989). The following assumptions were made re-larding the vehicles 

in 2006 and 2016: 

a 95% of light duty passenger vehicles were using catalytic converters in 2006 
0 	100% of petrol vehicles were using catalytic converters as emission control in 2016 0 

* Of the heavy vehicles category, 90% are considered to be HDDV and 10% are considered to 
be HDPV. 

The emissions of CO, oxides of nitrogen, HC and particulate matter were taken from estimates 
n the Sydney Metropolitan Air Quality Study (MAQS) (Carnovale & Tilly, 1995). It was 

assumed that traffic on the Western Sydney Orbital Route was in freeway/highway travel mode. 
it was also assumed that the deterioration of catalytic converters was as in the 1992 MAQS 
estimates of passenger vehicle emission rates. 

The emission of particulate matter from vehicles is made up of lead salts, organic and suiphate 
components. The total emissions comprise exhaust emission plus airborne brake wear 
particulate emission And airborne tyre wear particulate emissions. In the case ot . passenger 
vehicles, the I'Mio fraction comprises 74% of the total particulate exhaust emissions. Tile I'Miu 
fraction of HDDV and HDPV particulate exhaust emissions is 100% and 64% respectively. 
Brake and tyre emissions are assumed to be essentially all PM,o. 

Calculation of vehicle emission rates 

Details of emission calculations for the route sections at peak hour for 2006 and 2016 are 
presented in the following tables. 

Emission rates for CO, oxides of nitrogen, hydrocarbons (1-10 and particulate matter 
corresponding to the to a given section of the route are presented for each class of vehicle and 0 

expressed as g/km/vehicle. The total emissions (tot CO etc) during the peak period have been 
calculated by multiplying the emission rate by the total number of vehicle', estimated to be 
using the road in the one hour peak period. These values are expressed as g/kni/h. Finally 
these values have been converted to kg/km/h and g/vehicle mile (the latter IS used as Input to 
the model). 

0 
it]/\ 2001 	 Holmes Air Sciences 



Calculating emission rates for light duty petrol vehicles 

The total emissions from the light duty fleet should take into account emissions t 
. 
rom pre-1 985 

and post-1 985 vehicles. This has been done for the year 2006 when an estimated 95% of the 
light duty petrol fleet are assumed to be fitted with catalytic converters. The MAQS emissions 
inventory provides emission rates for both these types of vehicle, and these values have been 

used in determining the fleet emission rate. Table Al below, shows the varying emission rates 
for freeway conditions, such as have been assumed for this study. 

Table Al — Vehicle emission rates for the light duty fleet, estimated for 2006 — g/km* 

1976-1985 Post-1 985 2006** 

CO 24.29 7.57 8.41 

NO~ 2.95 1.51 1.58 

HC 2.05 0.56 0.63 

Adapted from Table 4.15 in the Metropolitan Air Quality Study Emissions Inventory 
Calculated bv adding 5'0 of the 7 976 to 1 985 emissions to 95 9/0' of the post- 1985 emissions 

0 

0 
Jul%, 2001 	 Holmes Air Sciences 
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Estimated emissions for the proposed roadway in 2006 and 2016 

ISection I North of Camden valley Way 	Northbound 2006 ANA 	I 	i 	 I 

lFreeway 

Vehicle 
total no 

I 
INumber 

- 2695.00 

Emission rate g/km/vehicle 

CO 	JNOx 	HC 

F 

I 
Pm10 

I 

Pb 

I 

Total emissions g/krn 	 I 

totCO 	 x 	Itot HC 

I 

I 
tot 	Itot Pb 

PM10 

total heavy 	296.001 

LDPV 	1 	2399.001 8.41 
1 

1.581 0.631 0.021 ~ 0.001 
1 

20175.59 
18 4. 	

0 9 1~ 3790.421 1511.371 
1 

50.381 	2.6389 

HDDV 1 266.401 7.11 - 15.721 2.581 1.1501 
- 

4187.811 687.311 3 06.3 61 

HDPV 1 1 	29.601 107.09 4.59 5.82 0.0081 0.0321 3169.861 135.861 172.271 0.241 	0.9531 

Brake & Tyre 

Total kg/km/h 

g/v-m i 

0.009 
25.241 

14.981 

I 
8.111 
4.821 

1 
I 

2.371 
1.411 

24.26! 

	

0.381 	0.0036 

	

0.23 	0.0021 

Section 	Norlh of Camden ValleT~Vay !Southbound I 	20061AM 

F reeway 

Vehicle 	1 INumber 

Emission rate g/km/vehicle 

ICO 	NOx JHC PM10 ~Pb 

otal emissions g/krn L 

I totCO 	~tot NOx 	tot HC tot 	I tot Pb 

total no 1_188.001 PM10 

'otal heavy 131.001 - 
LDPV 	j 1057.001 8.41 1.58 0.63 0.0211 0.001 8889.371 1670.06 665.91 22.201 1.162 7 

HDDV 1 	117.901 7.11 15.72 2.58 1.1501 838.27 1853.391 304.181 135.591 

H F)P\/ 1 	13.101 107.09 4.5 q 5.82 0.0081 0.032 1402.88 60.131 76.2411 

1.051 
HI~O. 

0.11 

10.69 
0. 17' 
u. 

0.42118 

0 0016 

uo "3 ~,O. ~21 

Brake & Tyre 

Total k-/km/h 0 

0.0091 
11.13 3.58 

14.991 4.83 1 ~4 2 3 0 0 

Section 'I North of Bernera Road 

i 	 rate g/kni/vehicle 

!Number 	ICO 	INOx 

I Northbound 
I 

~HC 	Pm10 

I 	20061AM 

F reeway 

Vehicle 

I 
IPb 

ITotal emissions g/kni/h 

jtotCO 	tot NOx 	tot HC tot !tot Pb 

total no 	1 	2306.001 jrM1U 

to_tal heavy 	1 	233 00' 

LDPV 1 	2053.00~ 8,411 1.581 0.631 0.0211 0.001 17265.73 3243.74 1293.39 43.1 11 2.2583 

HDDV 1 227.70 7.11 15.721 2.5 8! 1.1501 1618.95 3579.44- 587.47 261.86 

HDPV 25.30 107.09 4.591 5.82 0.0081 0.032 2709.38 116.13 147.25 0.20 0.8147 

Brake & Tyre 1 0.0091 - 20.75 _ 

Total kg/km/h 1 21.59 6.941 2.03 0.33 0.0031 

14.98 4.811 1.41 0.23 0.0021 
- 
ection 	North of Bernera Road 	I 	 SOUthbound I 	20061AM 

F reewa v, 	 Emission rate g/kni/vehicle 	I 

Vehicle 	Nurnber 	ICO 	jNOx 	IHC 	Pmio 	Pb 

jTotal emissions 

totco 

g/kmA 

itot NOx 	tot HC 	tot tot Pb 

total no 	1163.001 	 1 PM10 i 

total heavy 	128.00~ 

LDP%/ 	1 	1 	1035.001 	8.41 	1. 5 8'i 	0.631 	0.021 	0.0011 8704.35 1635.301 652.05 21.74 i 	1.1385 

H D D V 	115.201 	7.11 1 	15.72 1, 	2.58! 	1.1501 i 	819.07 1810.94 ~ 	297.22 132.48 

H DPV 	 12.801, 	107.091 	4.59' 	5.82 	0.0081 	0.0321 1370.75 58.751 74.50 0.10 0.4122 

P ri ~~ e & Tvre 

Total U/krn/h 	 i 10.891 3.50 

F 

1.02 

10.47~ 

0.1 6FO.0016 

14.991 4.821 1.41 	0.231 	u.0021 

Emissions 
	 13/05/99 



Estimated emissions for the proposed roadway in 2006 and 2076 

[Section No h of Cowpasture Road 	Northbound 1 	2006 AM 

Free~vay Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number CO NOx JHC PMIO Pb totCO tot NOx C tot tot Pb 

total no 2855.00 P M 10 

total heavy 313.00 1 
LDPV 2542. 0 8.41 1.58 0.63 0.021 0.001 21378.221 4016.36 1601.461 53.381 2.7962 

HDDV 281.70 7.11 15.72 2.58 1.150 2002.891 4428.32 323.961 

HDPV 31.30 107.09 4.591 5.82 0.0081 0.032 3351.921 143.671 182.171 0.251 - 1.0079 

Brake & Tyre 0.009 2 	. 	0 

Total kg/km/h 26.73 8.59 2.517 0.401 0.0038 

9/v-m i 14.98 4.81 1.41 0.231 0.0021 

Section North of Cowpasture Road Southbound 2006 AM I 
F reeway I I Emission rate g/kn)/vehicle Total emissions g/km 

vehicle 	I ~Number ICO INOx JHC PMIO jPb totCO Itot NOx Itot HC Itot Itot Pb 

total no 1 996.001 1 1 1 1 1 1 IPM10 I 

total heavy 110.001 1 
LDPV 1 886.00 8.41 1.58 0.63 0.0211 0.001 7451.26 13 99,88 55 	.18 18.6 1 0.97 4 

HDDV 1 1 	99.00 7.11 15.721 2.518 1.1501 703.89 1556.281 255.42 113.85 

HDPV 1 	11.00, 107.09 4.5 9! 5.82 0.0081 0.032 1177.99 50.491 64.02 0.09 

8.96 

0.354 

Brake & Tyre 

Total kg/km/h 9.331 3.01 0.88 0.14 0.0013 

g/v-mi 14.99 4.83 1.411 0.23 0.0021 

Section7South of Elizabeth Drive Northbound 2006 AM I 
Freewav Em ission rate g/krn/vehicle Total emissions g/kn) I 
Vehicle 	I Number ICO NOx JHC IPMIO Pb totCO tot NOx Itot HC tot Itot Pb 
total 	110 	~ 2855.00 Irm lu 
total heavy 313.00 

53.38~ L UP V 7 	2542.00 8.41 1.581 0.631 0.0211 0.001 21378.221 4016.361 1601.46 2.7962 

HDDV 	1 1 	281.70 7.111 15.721 2.581 1.150 1 2002.89 ~ 	4428.32 726.791 323.96 
HDPV 	1 31.30 107.091 4.5911 5.821 0.008 0.032 3351.921 143.67 182.17 0.25 1.0079 
Brake & Tyrel 0.009 1 25.70 
Total kg/km/h 26.73 8.59 2.51 0.40 0.0038 

14.98 4.81 1.411 0.23 0.0021 

Section 	ISouth of Elizabeth Drive Southbound 2006 AM 
Freev,,ay 	I 	 JEmission rate g/kni/vehicle 	I Total emissions g/km/h 
Vehicle 	I 	INUrnber 	JCO INOx IHC 	IPMIO 	IP~ totCO 	Itot NOx 	Itot HC 	I tot 	I tot Pb 
total no 	1 	996.001 IPMIO 

total heavy 110.001 

LDPV 	1 886.001 8.41 1.581 	0.631 	0.0211 	0.0011 7451.26 1399.88 558.18~ -18.671~ 0.9746 
HDDV 	1 99.001 7.11 15.721 	2.58 1 	1.150~ 1 703.891 1556.28 255.42 113.851 

HDPV 11-001 107.091 - 4.591 	5.82 	0. 008 ~ 	0.032 1177.99 50.49 64.02 0.091 0.3542 

FrIIC:e ~ TYre O.Ong! 1 8.961 

Total -kgA-mAi 1 	 9.331 3.01 0.8 0.14~ 0.0013 

14.991 4.831 1.41 1 0.231 0. 002 1 

A 
Emissions 	 13/05/99 



Estimated emissions for the proposed roadway in 2006 and 2016 

ISection lElizabeth Dr E of Mamre Rd 	jEastbound 20061AM 

Freeway 

Vehicle Number 

Emission rate g/km/vehicle 

CO 	NOx 	JHC PM10 IPb 
jTota 

JtotCO 

emissions g/km/h 

tot NOx 	Itot HC tot 	Itot Pb 

tota 

I 

n 

0 
950.00 --F-----Fpm -1, 10 

total heavy 

LDPV 	1 

105.00 
845.00 1.581 :~.~630.0211 0.001 7106.45 

1 
1335.101 

1 
532.35 17.751 	0.9295 

HDDV 	1 94.501 7.11 15.72 ~ 2.581 1.1501 671.90 1483.541 243.81 108.681 

HDPV 	1 	10.501 107.09 4.591 5.821 0.0081 0.032 1124.451 48.201 61.11 0.091 0.3381 

~ -rak e & Tyre - 1 0.0091 I I j 8.55 
~ - 

Total kg/km/h 

Section 	1 Elizabeth Dr E of Manire Rd Westbound 

- 

20061AM 

8.90 
14.99 

2.871 
4.831 

I 

0.841 

1.411 

0.14~ 

0.231 
0,0013 
0.0021 

F ree\vay i 
v/ e -I~i c I e 1 Number 

g/km/vehicII E m iss i on rate 
------T !CO 	JNOx 	HC 

i 
IPMIO 	IPb 

I M Total emissions g/krn/h 

ItotCO 	Itot NOx 	Itot HC 	I tot 1tot Pb. 

total no 286.00 1 PMI 0 

~tal heavy L 	V 1 	31.001 
255.001 8.411 1.581 0.63 0.021 

1 
0.001 2144.55 402.90 160.65 5.36 0.2805 

L
-DDP 
HDEDV 27.90~ 7.11 15.72 2.58 1.150 198.37 438.59 71.98 32.09 

	

i F-) P\, 	 3.10 

Brake & Tyrel 

T-otal k-g/kni/h 

	

9/v-ni i 	i 

1 n7.n9 4,5c) 1 	5.82 0.008 
0.0091 

0.032 3 ~ 1.98 

2.67 
14.96 

14.23 

0.861 
4.791 

18.04 

0.25 

1.40 

0.03 
2.5 

0.221 

- 

0. 0:=40. 

0.0998 

00 0 4 
0.0021 

Section 	lElizabeth Dr W of-C­abramata Rd 	lEastbound 

F reev,,ay 	 Emission rate g/kni/vehicle 

Vehicle 	Nurnber 	CO 	NOX 	HC 	IPM10 

I 	20061AM 

IPb 
ITotal emissions g/kni/h F-- 

totC 	ot NOx 	tot HC t =ot =Ttot P=b 

total 110 .001 FMIu_ 

total heavy 1 	105.001 
LDPV 11 	820.001 	8.411 1.58 0.63 0,0211 0.001 6896.201 1295.60 516.601 17.22 0.9020 

H 	v 	1 
DD 	1 	94.501 	7.111 15.72 2.58 1.1501 1 	671.901 1485.541 243.811 108.68 

HDPV 	1 	1 	10.501 107.091 4.59 5.82 0.008 0.032 1124.45 48.20 0.3381 

Yr a -k-e & Tyre~ 0.009 8.33 _ 

Total kg/`km/h 8.69 -- 2.83 0.82 0.13 0.0012 

15.04 4.89 1.42 0.23 0.0021 

Hnon 	Elizabeth Dr W of Cabrarnata Rd Westbound 20061AM 

F reew 
. 
ay 	 Emission rate g/kni/vehicle 

Vehicle 	NUmber 	~CO 	JNOx 	IHC Pm 10 IPb 

ITotal emissions g1krn/h 

totco 	tot NO~- ~tot H~Cto~t~ tot Pb 

total 	110 	138.001 1PNI10 

Lotal h-eivy 	11M 

LDPV 	 123.00! 	8.411 1.581 0.631 	0.021, 0.0011 1034,431 194.341 77.49 2.58 0.1353 

HDD%' 	 13.50! 	7.111 15.721 2,581 	1.150 1 5.991 9~99 212.22] 34.831 15.531 

HDP\ 
. 	

1.50i 	107.091 4.591 5.82 	0.0081 0.032~ 	160.641 6.891 8.73 0.011 0.0483 

0.009! 1.24! 

TotdI kg~`kmlb I 	 1=.290.41 0.121 0.021 0.0002 

C, / V-111 I 	 i 	i 	14.971 4.791 1.40~ 0.221 	0.0021 - 

0 

Emissions 	 13/05/99 

r--, 
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Estimated emissions for the proposed roadway in 2006 and 2016 

I -Section 
North of Camden Valley Way 	Northb und 20161 AM 

Freeway I Emission rate g/km/vehicle ITotal emissions 9/km/h 
Vehicle INumber CO NOx IHC PMIO totco tot NOX tot HC tot 

total no 2947.00 
PM1 

total heavy 

LDPV 

324.00 

2623.00 7.57 1.511 0.56 0.021 19856.111 3960.73 1468.881 55-08 

HDDV 	1 291.601 7.11 15.721 2.58, 1.150 2073.281 4583.951 752.33J 335.34 

HDPV 	1 1 	32.401 107.091 4.591 5.82 0.008 3469. 188.571 0.26 

Brake & Tyre 0.009, 26.52 

Total kg/k-m/h 

g/v-m i 77~±. __ 
25.40 

13.791 

8.69t 

4.721 

2.41 

1.311 
0.42 

0.231 
i 

Section 	'North of Camden Valley WLay S o u t h bo)-u _d_F n - 2016 AM 

Freeway 

Vehicle Number 

Emission rate Vg/kni/vehicle 

ICO 	INOX 	JHC PM10 

Total emissions g/km/h 

totco 	Itot NOx -tot HC It't 

total no 1413.001 1 -7pm, 0 
total heavy 

LDPV 

155.00 
1 	1258 00 7.57 1.511 0.56 0.021 9523.061 1899.581 704.48 26.4+2 - 

HDDV 1 1 	139.50 7.11 15.721 2.58 .1 5=0 991.851 2192.94 j 	359.91 160.431 

P\, 15. rn 107.0c) 4.5 9 1 	5.82 0.0081 1 	1659.90 71.151 90.21 0.131 

Brake & Tyre 0.009 - 12.72 

Total kg/kni/h 

9/v-m i 	1 

12.17 
13.79 

4.16 

4.71 

1.15 
1.31 

0.20 

0.23 

Section _~a Road North of Berne NorihbOUnd 2016 AM 

Freeway I Emission rate g/kni/vehicle 	1 ITotal emissions g/km/h 
jt:ot:H::C~to~t Vehicle Number CO INOx IHC I PM 10 Itotco tet NOx 

total no 2696.00 I jF MW 

total heavy 297.00 1 1 - 
LDPV 2399.001 7.571 1.511 0.56 0.0211 18160.43 3622.49 1343.441 50.38 

HDDV 267.301 7.111 15.721 2.58 1.1501 1900.501 4201.96 - 689.63 307.40 

HDPV 29.701 107.091 4.591 5.82 0.0081 1 	3180.571 136.32 172.85 0.24 

Brake & Tyre i 0.0091 1 1 
7.96+ 

24.26 

Total kg/km/h 1 1 	23.241 - 2.21 0.381 

9/v-m 1 	13.791 4.721, 1.31 0.231 

I 	I North of Bernera Road ecti on _S 1 thbo 	d 1 S 	~n 2 016 1 AM I I I 

Freeway I 	I Emission rate g/km/vehicle 	I ITotal emissions g/km/li 

Vehicle 	1 	Number ICO INOX 	IHC 	!PM10 Itotco JtDt NOK 	tot HC tot 

total no 	1343.00 IPM10 

total he~avv 	i 	148.00 
L D PV 	1 	1195.00, 7.571 1.5 1 1 	0.561 	0.0211 9046.151 1804.45 669.20 25-10 

HDDV 	1 	133.201 7.111 15.721 	2.5 8;, 	1.1501 947.051 2093~90 343.66~ 153.18 

HDPV 	1! 	1 	14.80! 	107.091 4.59i 	5.821 	0.0081 1 	1584.931 67.931 86.14 0.12_ 

T,, 	e 0.0og! i 12.09 

Total kg/kniAi 1 	11.581 3.9 7t 1.10 0.19 

13.79 4.73! 1.311 0.231 

0 

E 

0 

I 

Emissions 	
13/05/99 



Estimated, emissions for the proposed roadway in 2006 and 2016 

is 
Jection 	INorth of Cowpasture Road 	Northbound 20161AM 

Freeway jEmission rate g/km/vehicle ITotal emissions g/km/h 

Ve 	icle Number ICO INOx HC ~PM10 Itotco tot N )x Itot HC tot I 

total no 2989.001 1 1 1 IPM10 

total heavy 329.001 1-- 1 1 1 1 

LDPV 1 2660.001 7.57 1.51 0.56 0.021 ~ 1 	20136.20 4016.601 1489.601 55.861 

HDDV 2 9 1_1 -15.72 2.58 1.1501 1 	2105.27 4654.691 763.941 340.52 1 

------- HDPV 32.90! 107.09 4.59 5.82 0.0081 1 	3523.26 151.011 191.481 0.271 

Brake & Tyre 1 0.009 1 1 	26.901 

Total kg/km/h 1 	25.76 8.821 .421 

g/v-m i 1 	13.791 4.721 1.311 0.231 

Section 	~North of Cowpasture Road iSouthbound 20161AM 

Free~vay 	 rate g/km/vehicle ITotal emissions g/kmAi 

Vehicle INumber 	~CO NOx HC IPM10 totco Itot NOx tot HC ~tot I 

total no 1187.00i I PNI10 

tal heavy 1 	13 1.00 1 
da I-) PV 	1 1 	1056.001 7.57 1.51 0.56 0.0211 7993.92 1594.56 591,361 22.18 

'qWHDDV 117.901 7.11 15.72 2.58 1.150 838.27 1853.39 304.181 135.59 

ri F) -P~ 13. 10 1 	107.09 4.59 5.82 0.0081 1402.88 60.13, 76.241 0.111 

Brake & TyreT-F-I 0.009 

Total kg/km/h 10.241 3.51 0.97 0.17 

~,/v-m i 	1 n 13.801 4.73 1.31 0.23 

Section 	South of Elizabeth Drive Northbound 20161AM 

Freeway 	 !Emission rate g/kni/vehicle !Total emissilons g/km/li 

Vehicle 	N uniber 	!CO NOx 11-1 c IPMIO 	I Itotco Itot NOx Itot HC 1 tot 

total no 	2989.00~ 
total heav y 	329.00 
LDPV 	2660.001 	7.57 1.51 i 	0.56~ 0.021 2C 6,601 1489.60- 

- 

55.861 

HDDV 	296.101 	7.11 15.721 2.58 j 	1.150 2105.271 4654.69 7 6 3.9 4 3 4 075-2T - 

HDPV 	1 	32.901 	107.091 4.591 5.821 0.008 3523.26 151.01 191.48 0.27_ 

Brake & Tyre 0.0091 26.90 

Total k9/kmAi 25.76 8.82 2.45 0.42 

13.79 4.72 1.311 0.23 

,ction 	SOUth of Elizabeth Drive 	-~-Southbouncl 20161AM 

reev,,ay 	 Emission rate g/km/vehicle Total emissions g/kmAi 

Vehicle 	I 	NUmber 	!CO ~ ~NO x H C 	!PM10 totco tot NO tot HC tot 

total no 	1187.00~ PM10 
total heavy 	13 1.00 

r22.118 LDPV 	i 	1056.00 	7.57 1.511 0.56i 0.021 1594.56 

HDDV 	 11 7.90~ 	7.111 15.721 	2.58 	1.1501 838.27 185 	.39 304.18 135.591 

HDPV 	1 	1 	13.10! 	107.091 4.591 	5.82 	0.008 	1402.88 60.13 ~76-2 0.11 1 

E 	j!s"C '~ 	Tyre ' 	 I 1 	0. or)() I 	 I 10. 6 

Total k-/'kni/li 10.241 3,511 - 0.97 0.171 

.-/v- ri I i i 	13.801 4.731 1.31 1 	0.231 

Emissions 	 13/05/99 



Estimated emissions for the proposed roadway in 2006 and 2076 

Section lElizabeth Dr E of Marnre Rd 	lEastbo 	nd 

F reeway Emission rate g/kni/vehicle I 
Vehicle ~Number CO NOX HC PM10 

total no 1096.00 
total heavy 121.00 
LDPV 975.00 7.57 1.51 0.561 0.02 
HDDV 108.90 7.11 15,72 2.581 1.15 
HDPV 12.10 107.09~ 4.591 5.821 0.00 
Brake & Tyre 0.00 
Total kg/kni/h 

-/v-ni i 

Section 	E I izabeth D r E of Marnre Rd 	JWestbound 
F reeway 	1 Emission rate g/krn/vehicle I 
Vehicle 	INIumber ~CO 1 NIOX JHC JPM10 
total no 1 	361.001 
total heavy 40.00~ 

LDPV 321.00 7.5 7 1.51 0.56 0.02 
HDDV 36.00 7.111 15.72 2.58 1.15, 
~dppv 4.00, 1076 9T 4.59 -5.82 0.00~ 
Brake & Tyre -0.00, 
Total kg/kmAi 
g/v-ni I 	I 
Section 	I El izabeth D r W of Cabrarnata Rd Eastbound 
Freeway Eniission rate g/km/vehicle 
Vehic;e N uniber 	ICO INOX JHC IPM10 
total no 	1 1065.001 1 1 
total heavy 	1 117.001 1 1 
LDPV 	1 948.001 7.571 1.511 0.561 0.02 
HDDV 	105.3 	1 7.111 15.72 2.581 1.15( 

-HDPV 	 11.701 107.09 4.59 5.82 0.00~ 
Brake & Tyre 0.00, 
Total kg/kmAi 

Section 	Elizabeth Dr W of Cabrarnata Rd Westbound 
F reewav I 	I 	 Ernission ratp e/kniNphirlt- ~ 

20161AM I 	I I 
Total emissions g/krn/h I 
totco Itot NOx tot HC Itot 

IPM10 

i 
7380.75 1472.25 546.001 20.48 

774.28, 1711.911 280.96~ 125.24 

1295.791 55.541 70.421 0.10 

i 1 1 	9.86 

1 	9.451 3.241 0.901 	0.16 

13.801 4.731 1.311 	0.23 

2016~AM 
ITotal emissions g/km/h 

I totco Itot NOx tot HC tot 

PM10 

2429.971 484.711 179.76 6.74 

255.96 565.921 92.88 41.40 

428.36 18.361 23.28 0. 03 

i 	3.25 
3.11 1.07 0.30~ 0.05 

13.801 4.74 1.31 0.23 
2016 AM 	I I 

Total eniissions g/kni/h 

tco tot NOX 	Itot HC tot 

7176.36 1431.48 530.881 19.91 
748.68 1655.32 271.671 121.10 

1252.95 53.70 68.091 0.09 
9.59 

9.18 3.14 0.87 0.15 
13.79 4.72 1.31 0.231 

2016~AM I 
I I 

Tnt;iI Pmiqqinnq g&ni/h 	I I 
Vehicle 	INILIniber 	ICO 	NIOx 	IHC IIPMIO 	jtotCO tot NOx tot HC tot 

I 
totc,11 no 	1 	151.001 1 M10 
total heavy 	17. 0 0;'~ 
M P%/ 	1 	134.001 7,57 1.511 0.561 0.0211 1014.38 202.34 75.041 2.811 
HDDV 	15.301 7.111 15.721 2.58 ~ 	1.1501 240.52 39.471 17.60 
HDP%/ 	 1. 70 107.091 4.591 5.821 	0.0081 	1 182.05 7.80 9.89 
I,-J:L- ~ Tyre 1 o C) C-) 1! 1.36 
Total k-/'kni/h 1.311 0.451 0.121 0.021 

13.831 4.781 1.321 0.231 

A 

Emissions 	 13/05/99 



E 

11 

Estimated emissions for 2006 

Section 	Elizabeth Dr to The Horsley Dr Northbound 200& AM 
Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number 	CO 	NOx :HC 	
PMJO 	r 

Pb 	totco tot NOx 	tot HC tot tot Pb 

-no _tota~ 2290.00 PM10 

total heavy 90.W 

LDPV 2200.W 	8.41 	1.58~ 0.63, 	0.021; 0.001 	18502.00! 3476.00 1386.00 46-20 2.4200 

HDDV 81.M 	7.11, 	15.72~ 2.58 	1.150; 575.91 1273.32 208.W_ 93.15 

HDPV 9.00 	107.09 	4.59 5.82 	0.008 0.032 	963.81 41.31 52.38 0.07 0.2898 

Brake & Tyre 0.009 20.61 

Total kg/km/h 20.04 __4 .79 1.65 - 	0.16 - 00027 

g/v-mi 14.00 3.35 1.15 0.11 0.0019 

Section 	Elizabeth Dr to The Horsley Dr Southbound 2006, AM 
rate g/km/vehicle -: Emission Total emissions g/km/h 

Vehicle !Number 	iCO 	i NOx IHC 	~PM10 	IPb totco 	!tot NOx 	tot HC i tot tot Pb 

total no 1210.00, 

total h_eavy 110.00 
LDPV 1100.00 	8.41 	1.58 0.63 	0.021 0.001 	9251.00 1738.00 693.00 23.10 11100 

HDDV 99.00 	7.11 	15.72 2.58 	1.150~ 703.89 1556.28 255.42 113.85 

HDPV 11.00! 	107.09 	4.59 5.82 	0.008; 0.032 	1177.99 50.49 64.02 0.09 0.3542 

Brake & Tyre 0.009 10.89 

Tota I kg/k m/h 1 11.13~ 3.34 1.01 0.15~ 0.0016 

g/v-mi 14.72 4.42 1.34 _' 0.20~ 0.0021 

Section 	The Horsley Dr to Old Wallgrove Northbound 2006 AM 

Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number 	iCO 	11 NOx ~HC 	IPM10 	!Pb 1 totco 	itotNOx itot HC !tot tot Pb 

total no 2400.00 PM10 

total heavy 100.00 

LDPV M0.00 	8.41: 	1.58 0.63: 	0.021 0.001 	19343.00 3634.00 1449.00 48.30 2.5300 

HDDV 90.00 	7.11 	15.72! 2.58 	.150 639.90 1414.80 232.20! 103.50 

HDPV 10.0& 	107.09 	4.59 5._82 	0.008 0.032 	1070.9045.90 58.20 0.08 0.3220 

Brake & Tyre 0.009 21 .60 

Total kg/km/h 21.05 5.09 1.74 0.17 0.0029 

g/v-mi 14.04 3.40 __ 1.16 -0.1-2- 0:9019 

Secti-on 	The Ho sley Dr to did Wallgrove Southbound 2006 AM --- 

-_ - rate g/km/vehicle ------Emission ----.Total emissions g/km/h- 
Vehicle Number 	CO 	NOx HC 	PM10 	:,Pb totco tot NOx 	~tot HC tot tot Pb 

total no 2220.00 PM10 

total heavy 120.00 

LDPV 2100.00 	8.41 	1.58 0.63 	0.021 0.000F 17-66-1-.-0--0-3-3-18.-00!--1-3-2-3 0-0 -4-4.10----2.310--0 

HDDV 108.00 	7.11 	15.72 2.58 	1. 1501 __ _767.881 1697.76 278.64 124.~20, 

HDPV 107.09 	4.59 _12.00 5.82~ 0:008 1285.08. -0.032-- 55.081 69.84_0.10~ 
__ - 
0.3864 

Brake&Tyre 19.98--- 
Total kg/km/h 19.71 5.07 1 1.67 0.19 0.0027 

g-/v-mi 14.21 3.65 1.20 0.14 0.0019 

Section 	Old Wallgrove Rd to M4 Northbound 2006 AM 

Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle 	-----Number CO-Nox WC 	PMIO Pb 	totco tot NOx 	-tot HC tot tot Pb 

total no 18 80.00 PM10 

total heavy 8U.00 
LDPV 1800.00 	8.41 	1.58 0.63 	0.021 0.001 	15138.00 2844.00 1134.00; 37.80 1.9800 

HDDV 72.00 	7.11 	15.72. - 1150 -2.58-- 511.92 1131.84. 185.76~ 82.80. - 
HDPV 8.00 	107.09 	4.59 5.8 2 	0.008 0:932 	856.72. 3672. 46.56.----0.06. 0.2.576 

Brake & Tyre - 	 --- - -0.009-- - 	- 16.92. -_ 
Total k g /km/h 16.51. __ 4.01 1.37. 0.14. 0.0022 

- g/v-mI_ 14 - .05 
3 - 

.41 1.1 - 6 0.12. 0.0019 

Section 	Old Wallgrove Rd to M4 Southbound n06 AM 

'Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle 	-Number 'CO____ NOX H C 	__PM11 0 Pb 	totco tot NOx 	tot HC tot tot Pb 

total no 790.00. 
PM10. 

total heavy 30.00 	

___1_.5_8 _L_bP_V ----760.00-- -8.4-1 0-. 6--3.-- 0-.02-1 - 01-00-1 	6 3- 91-.6- 0-- 1200.80 478.80 15.96 0.8360 

HDDV 27.00 	7.11 	15.72 2.58 	1.150 191.97 424.441, 69.66, 31.05 

HDPV 3.00 	107.09 	4.59 5.82 	0.008 0.032 	321.27 13.77 17.4& 0.02 0.0966 

Brake & Tyre 0.009 7.11 

Total kg/km/h 6.90 1.64 0.57 0.05 0.0009 

g/v-mi 13.98 3.32 1.15 0.11 0.00191 

emissions 2006 
	

16/12/99 



Estimated emissions for 2006 

Section 	I M4 to GWH Northbound 2006 AM 
! Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number 	'CO NOx HC 	!PM10 'Pb 	totco tot NOx 	tot HC tot tot Pb 
total no 1660.00 PM1O 
total heavy 60.W 
LDPV 1600.0011 	8.41: 1.58 0.63, 	0.021 0.001 	13456.00 2528.00 1008.00 33.60 1.7600 
HDDV 54.00 	7.11 15.72 2.58 	1.150 383.94 848.88 139.32 62.10 
WDPV 6.00 	107.09 4.59 5.82 	0.008 0.032 	642.54 27.54 34.92 0.05 0.1932 
Brake & Tyre 0.009, 14.94 

Total kg/km/h 14.48 3.40 1.18 0.11 0.0020 

g/v-mi 13.96 3.28 1.14 0.11 0.0019 
Section 	~ M4 to GWH Southbound 2006 AM 

I 
Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number 	CO NOx HC 	!PMIO Pb 	totco tot NOx 	tot HC tot ---tot Pb 
total no 2190.00 ~PM10 
total heavy 90.001 
CDPV 2100.001 	8.41 1.581 0.63 	0.021 0.001 1 	17661.W 33118.00~ 1323.00~ 44.10 2.3100 
HDDV 81.001 	7.11 15.72 2.58 	1.150 575.91: 1273.32 208.98 93.15 
HDPV 9.00 	107.09 4.59 5.82 	0.008 0.032 	963.81 41.31 52.38 0.07 0.2898 
Brake & Tyre 0.009 19.71 
Total kg/km/h 19.20, 4.63 1.58: 0.16 0.0026 
g/v-mi 14.03 3.38 1.16 0.11 0.0019 
Section 	GWH to Power Street Northbound 2006~ AM 

Emission rate g/km/vehicle Total emissions g/kmIh 

Vehicle Number 	CO 1 NOx HC 	IPM10 Pb 	i totco 	~tot NOx 	~tot HC tot tot Pb 
total no 1760.00 ~PM10 
total -heavy- 60.00 

LDPV 1700.00 	8.41 1.58 0.63~ 	0.021 0.001 	14297.00, 2686.00 1071.00 35.70! 1.8700 

D V 54.00 	7.11 15.72 2.58 	1.150 383.94 848.88 139 3-2 6 f 1-0 
HDPV_ 6.00 	107.09 4.59 5.82 	0.008 0.032 	642.54 27.54 34.92 0.05~ 0. 1932 
Brake & Tyre 0.009 15.84 
Total kg/km/h 15.32, 3.56 1.25 0.11 ~ 	0.0021 
g/v-mi 13.93 3.24 1.131 0.10 0.0019 
Section 	GWH to Power Street Southbound 2006 AM 

Emission rate g/km/vehicle 'Total emissions g/km/h 

Vehicle Number 	CO NOx HC 	IPM10 Pb 	totco 	!tot NOx 	!tot HC 	~ tot 	! tot P b 
total no 2590.00 PIV110 
total heavy 90.00 
LDPV__ ___60 2500. 	8.41 1.58 0.63 0-021 0.001 	21025. ~o_3956.60: 1575.00 52.50~ 2.7500 
HDDV 

HDPV 

	

81.00 	71115.72 

	

9.00 	107.09 4.59 

	

2.58 	1.150 

	

5.82 	0.008 
575.91 1 

0.032 	963.81 
1273.32, 
41.31 

208.98 
52.38 

93.15 
0.07 

- 
0.2898 

Brake ~_Ty_re 

Total kg/km/h 

g/v-mi 

0.009 
22.56 
13.94 

5.26 
3.25 

1.84 

1.131, 

23.31 
0.17 
0.10 

0.0030 
0.0019 

____ 	__ S~ection 	ROWET 	o Richmond St t 	 Rd Northbound -2006 AM 
Emission rate g/km/vehicle 

Vehicle 	Number 	CO 	NOx 	HC 	PM10 
total no 	 1740.00 

total heavy 	 40.00 

LDPV 	______1700.00 	8.41 	1.58 	0.63 	0.021 
HDDV 	 3 6--.60 	7.11 	15.72 	2.58 	1.150 
HDP_V 	 4.00 	107.09 	4.59 	5.82-0.008F 
Brake & Tyre- 	 0.009 
Total-kglkm/h------ 
g/v-mi 
Section 	-Power St- t-ol- Richmond Rd 	-_ _-Southbound 

Emission rate g/km/vehicle 

-total emissions g/km/h 

Pb 	totCO 	NOx 	tot HC 	-tot 

	

0.001 	14297.00 	2686.00 - 1071.00 

	

255.9 	 92. 6 	565.92 	88 

	

0.032 	428.36 	116.36-23-.2-8F 

	

14.98 	 1. 1-9. 

	

13.78 	3.01 	1.09 
- - 2006 AM 

Tota-lemissions g/km/h - 

:tot Pb 
PM10 

	

35.70 	1.8700 

41.40 

	

0.03 	0.1288 
15.66 

- 	0.09 	- 0.0020 

	

0.09 	0.0018 

Vehicle 

total no 

total heavy 

I nPV 
_HDDV 

HDPV 

Number 	CO 
2260.00 

60.00 

	

_22on nn 	F1 41 

54 	1-1 

	

6.00 	107.09 

NOx 

1 58 
-15 72 

4.59 

HC 	PM10 

n 	-nn 2 1 
2.58 	1.150 
5.82 	0.008 

Pb 	totco 

noni 	1A.,,o2nn 
383.94 

0.032 	642.54 

tot NOx 	tot HC 	tot 
PM10 

	

U7r)nn 1386on 	46 20 

	

848.88_ 1139.32~ 	62.10 
27.54 	34.92, 	0.05~ 

tot Pb 

2 4200 

- - 
0.1932 

Brake & Tyre 0.009 20.34 
Total kg/km/h 

g/v-mi 
19.53 
13.83 

4.35 

3.08 

1.56 
1.10 

0.113~ 
0.09 

0.0026 
0.0019 

is 

E 

0 

0 
emissions 2006 	 16/12/99 



0 

0 

is 

E 

Estimated emissions for 2006 

Section 	Richmond Rd to Quakers Hill Pwy ~Eastbound 2006 AM 
Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number CO 	NOx 	iHC 	PM10 !Pb 	totco tot NOx 	tot HC 	: tot tot Pb 

total no 2360.00 R~i 0- 
total heavy 60.00 
LDPV 2300.001 8.41: 	1.58, 	0.631~ 	0.021 1 	0.001: 	19343.00~ 3634.00 1449.00 48.30 2.5300 
HDDV 54.00 7.11 	15.72 	2.58 	1.150~~ 383.94 1 	848.88 139.32 
HDPV 6.00 107.09 	4.59 1 	5.82 	0.008:: 0.032 	6.42.54 27.54 34.92 0.05 0.1932 
Brake & Tyre 0.009 21.24 

Total kg/km/h 20.37 4.51 1.62 0.13 0.0027 
g/v-mi 13.81 3.06 .1 _1 b a 6-9- _0.0 0 18 
Section 	Richmond Rd to Quakers Hill Pwy ~Westbound 2006 AM 

Emission rate g/km/vehicle ~Total emissions g/km/h 

Vehicle Number ~CO 	NOx 	IHC 	~PM10 Pb 	~totco tot NOx 	! tot HC tot tot Pb 
total no 1370.001 PM71_0 
total heavy 70.00 
LDPV 1300.00 8.41 , 	1.58 	0.63 	0.021 0.001 	10933.00, 2054.00 819.00 27.30 1.4300 

HDDV 63.00 7.11 	15.72 	2.58 	1.150 447.93 990.36 162.54 72.45 

HDPV 7.00 107.09 	4.59, 	5.82 	0.00& 0.032 	749.63 32.13 40.74 0.06 0.2254 

Brake & Tyre 0.0091 12M 

Total kg/km/h 12.13 3.08 1.02 0.11 0.0017 
g/v-mi 14.17 3.59-: 1.19 6_.I ~~O 0 0~1 9 
Section 	Quakers Hill Pwy to Sunnyholt Rd ~Eastbound 2006 AM 

'Emission rate glkm/vehicle ~Total emissions g/km/h 

Vehicle !Number 'CO 	'NOx 	!:HC 	IPM10 jPb 	ItotCO 	~totNOx itotHC tot itot Pb 
total no 3070.00~ ~PM10 
total heavy 70.00!! 
LDPV 3000.00 8.41 	1.58 1 	0.63 	0.021 0.001 , 	25230.00 4740.00~ 1890.00i 63.00 3.3000 
WDDV 63.00 7.11 	15.72 	2.58 	1.1W 447.93 990.36, 162.54! 

7.00 107.09 	4.59 	5.82 	0.008 0.032 	749.63 32.13 40.74 0.06 0.2254 

l4r 	-fy-r-p- 0.009' 27-63 
Total kg/km/h 26.43 5.76 2.09 0.16 0.0035 
Ig/v-mi 13.77 3.00 1.09 0.09 - 0.0018 
Section 	Quakers Hill Pwy to Sunnyholt Rd ! Westbound 2006~ AM 

I Emission rate g/km/vehicle Total emissions g/km/h 
Vehicle Number CO 	NOx 	HC 	!PM10 	!Pb itotco 	!tot NO_x !tot HC 	i Rot-I tot P b 
total no 1580.00 PM10 
total heavy 80.00 
LDPV 1500.00 8.41 	1.W 	0.63 	0.021' 0.001 	12615.00 2370.00! 945.00i 31.50 1.6500 
HDDV 72.00 7.11 	15.72 	2.58~ 	1.150- 511.92: 1131.84 185.76, 82.80 
WDPV 8.00 107.09 	4.59 	5.82 	0.0081 0.0321 	856.72 36.72 46.561 0.06 0.2576 
Brake & Tyre 0.009! 1 4.22 
Total kgFkm/h 13.98 3.54: 1.18' 0.13 0.0019 
g/v-mi 14.16 3.58 1.19: 0.13 0.0019 
Section 	Sunnyholt Rd to Norwest Blvd 	Eastbound 2006 AM 

Emission rate g/km/vehicle Total emissions g/km/h 
Vehicle Number CO 	NOx 	HC 	PMIO Vb 	totco tot NOx 	!tot HC tot tot Pb 
total no 2.360.00 PM1O 

- tota I heavy. - 60.00----- 
LDPV 2300.00 8.41 	1.58 	0.63 	0.021 0.001 	19343.00 3634.00 1449.00 48.30 2.5300 
HIDDV 54.00 711 	15.72 	2.58 	1.150 383.94 848.88 139,32 62.10 
HDPV 6. - 7.09' 	4.59 	5.82 	0. O8___ 10 	 -6 0.032 	642.54 27 -54 34.92 0.05 0.1932 
Brake & Tyre 0.009 21.24-1 
Tbt_a_l -kg/-k- m--/h- 20.37 4.51 1.62 0.13 0.0027 
g/v_mi_ 13.81. 3.06 -1.10, 0.09, 0.0018 
Section 	 Rd to Norwest Blvd- -Sunnyholt -We-stbound 2006. AM - 

.-Emission rate-g/km/vehic-le--- Total emissions g/km/h 

Vehicle Number CO 	 -Pb -.NOx---HC 	_PMIO _totCO___ _totNOx totHC tot tot Pb 
total no 860.00 _PM10 
total heavy 70.00 
LDPV__ 790200 8.41. 	 0.63 	0:021' -1.5-8_ 0.001 	6643.90 1248.20 497.70 16.59 0.8690 
HDDV 63.00 7.11 	15.72 	2.58 	1.150 447.93 990.36 162.54 72.45 

H D-15V -7.00 _107 09 4_59 - 5.82 	0.008 0.032 	749 -.63* - 	32.13 40.74 0.06 0.2254 

Brake & Tyre 0.009 
Total kg/km/h ____7.84 2.27 0.70 0.10~ 0.0011 
Ig/v-mi 14.59 4.22 1.30 0.18 0.00201 

emissions 2006 
	

16/12/99 



Estimated emissions for 2006 

Section 	!Norwest Blvd to Old Windsor Rd 	~Eastbound 20061 AM 
: Emission rate g/krrdvehicle Total emissions glkm/h 

Vehicle 'Number 	~CO 	I NOx 	HIC 	!PM10 ~Pb 	totco tot NOx 	:tot HC !tot tot Pb 
total no 1850.00 PM10 
total heavy' 
LDPV 

50.00 
1800.001 	8.4 1 	1.58 	0.63 	0.021i 	0.06i7151U.00' 2844.00' 1 1~~_00 37.80 1.9800 

HDDV 45.00 	7.11 	15.72 	2.58, 	1 A50 319.95 707.40 116.10 51.75 
HDPV 5.00' 	107.09 	4.591 	5.82 	0.008. 0.032: 	535.45: 22.95 29.10 0.040.1610 
Brake & Tyre 0~009 16.65 
Total kg/km/h 15.99 3.57 1.28 0.1 1 0.0021 
g/v-mi 13.83 3.09 1.11 o.bg 0.0019 
Section 	Norwest Blvd to Old Windsor Rd 	Westbound 2006 AM 

Emission rate g/km/vehicle Total emissions g/km/h 
Vehicle Number 	~CO 	NOx 	HC 	PM10 Pb 	o-tCOtot NOx 	!tot HC 	I tot tot Pb 
total no 630.00~ PM10 
total heavy 60.00 
LDf5V 570.00~ 	8.41 	1.58' 	0.631 	0.021 0.001 	4793.70; 900.60 359.101 11.97 0.6270 
HDDV 54.W 	7.11!; 	15.72 	2.58; 	1.150, 383.94 84&88 139.32 62.10 
HDPV 6.00, 	107.091 	4.59 	5.82, 	0.008 0.03Z 	2.54-27.54 34.92 0.05 0.1932 
Brake & Tyre 0.0091 5.67: 
Total kg/km/h 5.82 1.78;1 0.53i 0.08~ 0.0008 
g/v-mi 14.78' 4.51, 1.35~ 0.20 0.0021 
Section 	Old Windsor Rd to Abbott Rd 	Eastbound 2006, AM 

':Emission rate g/km/vehicle ---'Total emissions g/km/h 
Vehicle ~Number 	~CO 	1 NOx 	~HC IPM10 	IPb I totco 	itotNOx 	~totHC tot 	I tot Pb 
total no 2170.00 i ~PM10- 
total heavy- 70.00 
LDPV 2100.00, 	8.41, 	1.58 	0.61 	0.021 0.001: 	17661.00i 3318.W 1323.00 44. 10!1 2.3100 
HDDV 63.00' 	7. 11 ~ 	15.72 	2.58 1 	1.1501 447.931 990.36 ~ 162.54 72 451 
HDPV 7.00 	107.09 	4.59 	5.82 	0.008, 0.032' 	749.631 32.131 40.741 0. 06! 0.2254 
Brake & Tyre 0.009 19.53 
TotaFkg/km_/h__ ______18.86__ 

13.90 
4.34; 
3.20 

1.53~ 
1.113~ 

0.14 
0.10 

6.0025 
0.0019 

_M Section 	old 	nd-sorRd to Abbott Rd 	Westbound 2006; AM 
Emissbn rate g/k_rn__/vehicle __ -Jotal emissions g/kmfh 

Vehicle 'CO 	NOx 	HC 	PM10 Pb 	'totco 	__.totNOx 	:ItotHC 	~tot !tot Pb 
totalno---- 76000 IPM10 
total heavy 90.60-- 
LDPV 670.00 	8.41 	1.58 	0.63 	0.021 0.001 : 	5634.70! IM8.601 422.101 14.07 0.7 70 
HDDV 	

____~_.0_0 
81.00 	7.11 	15.72 	2.M 	1 1-50 575.91 1273.32 208.98' 93.15 

HDIDV 

Brake CTY 
Total kg/km/h 
,g/v-mi 

1_Cq7_._0q4.5_9_ _5.82~ 	0.008 
0.009 

0.032 	963.81 

7.17, 
15.10 

41.31 

2.37 
5.00 

5-2.38 

0.68 
1.44 

0.07* 
6.84 
0.11 
0.24 

0.2898 

0.0010 
0.00221 

0 

0 

0 
emissions 2006 	 16/12199 



0 

0 

Estimated emissions for 2016 

Elizabeth Dr to The Horsley Dr 	Northbound -Section 20161 AM 

Emission rate g/km/vehicle Total emissions g/knifh 

Vehicle 'Number CO 	NOx 	iHC 	PM10 itotco tot NOx 	tot HC tot 

total no 2920.00 PM10 

total heavy 120.00 

LDPV 2800.00 7.57 	1.51 	0.56, 	0.021 21196.00 4228.00 	1568.00 - 58.80 

RDDV 108.00 7.11 	15.72 	2.58 	1. 150 767.88 1697.76 278:64 
- 
124.20 

HDPV --- 12.00 1070-9 4.59 5.82 0.0W 1285.08 55.08 69.84 0.10 

Brake & Tyre 0.009 - - 26.28 

Total kg/km/h 23.25 5.98 	__ 1.92 0.21 

g/v-mi 12.74 3.28 1.05 0.11 

Section 	'Elizabeth Dr to The Horsley Dr 	Southbound 2016, AM 
Emission rate g/km/vehicle 'Total emissions g/km/h 

Vehicle Number :CO 	!NOx 	HC 	PMIO totco tot NOx 	~tot HC 	~ tot 

total no 1330.00 PM10 

total heavy 130.00: 
LDPV-- 1200.W 7.57 	1.51 1 	0.56 	0.021! 9084.00, 1812.00 672.00 25.20 

HDDV 117.00, 7.11 	1-5.72 	2.58: 	1.150i 831.87 1839.24 301.86 134.55 

HDPV 13.00~ 107.09 	4.59, 	5.82: 	0.0081 1392.17 59.67 75.66 0.11 

Brake & Tyre 0.009 11.97 

Total kg/km/h 11.31, 3.71 1.05 0.17 

g/v-mi __fh_
eHor Section- sley Dr to Old Wallgrove 	I Northbound 

13.60 1 
2016iAM 

4.46 1.26, 0.21 

Ernission rate g/km/vehicle 'Total emissions g/km/h 

Vehicle CO 	I NOx 	!HC IPM10 ltotco 	~tot NOx 	Itot HC 	~tot 

tcAal -no 

total heavy 

3350.00 
150.00, 

~PM10 

_LDPV 3200.00 7.57 	1.51 	0.561 	0.021 i 	24224.00 4832.00i I 1792.00~ 67.20 

HDDV 135.00 7.11 	15.72 	2.58' 	1. 150' _~_5_ - 	- - 2-122.20 348.30, 155.25. 
HDPV 

Brake & Tyre 
15.00 107.09 	4.59 	5.82 	0.0081 

0.009 i 
1606.35 68.85 87.30 0.12 

30.15 

Total kg/km/h 26.79 7.02 2.231 0.25 

g/v-mj 12.80 3.35 1.06 0.12 

Section-The Horsley Dr to Old Wallgrove 	Southbound 2016, AM 
Emission rate g/km/vehicle !Total emissions g/km/h 

Vehicle Number CO 	I NOx 	I H 	M10 I totco 	~tot NOx 	!I tot HC 	!tot 

total-no-- 2650.00 ~PM10 
heavy -total __150.00 

LDPV 2500.00 7.57 	1.51 	0.021 18925.00! 3775.00~ 1400.0_0~52.50_ 

HDDV 135.00 7.11 	15.72 	2.58 	1. 150! 959.85:1 2122.201 348.30i 155.25 

HDPV 	 15.00 	107.09 	4.59 	5.82 	0.008:i 
Brake & Tyre 	 0.009~ 
Total kg/km/h 

g/v-ml 
Section 	Old Wallgrove Rd to M4 	Northbound 

Emission rate g/km/vehicle 

Vehicle 	Number 	CO 	NOx 	HC 	'PM10 
total no- 	__3040.00 

total heavy 	140.00 

LDPV 	 2900.00 	7.57 __ 1.51 	0. 
- 
56 
'-- 

0.021 

HDDV 	 TH.00 	7.11 	15.72 	2.58 	1.150 
1-4-00-10-7-9-- HDPV 	 .0 .___ 4.59__ 5.82.- 0.008_______ 

Brake & Tyre 	 0.009 
Total kg/km/h 

9/v-rnI_ 
Section 	Old Wallgrove Rdto M4 	Southbound 

Emission rate g/km/vehicle 

Vehicle 	Number 	CO 	NOx 	HC 	PM10 

total no 	 1040.-0-0 

total heavy 	 40.00 

LDPV 	 1000.00 	7.57 	1.51_0.56-0.021 
HDDV 	 36.00 	7.11 	15.72 	2.58 	1.150 

	

1606.35 	68.85, 	87.30 	0.12 
23.85 

	

21.49 	5.97 	1.84 	0.23 

	

12.98 	3.60 	1.11 	0.14 
2016:1 AM 

Totalemissions-g-Nm/h 

!totco 	tot NOx 	tot HC 	tot 
__PM10 

	

21953.00 	4379.001624.00 	~60.90 

	

895.86 	1980.72 	325.08 	144.90 
1_499.26. 	64.26 	81.48 	0.11 

27.36 

	

24-.35-- 	6.42. 	2.03. 	0.23 

--1.2.81-- 	- 3.38~ 	1.07. 	0.12 
2016 AM 

- 	Tota-I emi-ssions g/km/_h_ 
totco 	tot NOx 	tot HC 	tot 

PM10- 

	

7570.00- 	1510.00 	560.00. 	21.00 

	

255.96 	565.92 	92.88 	41.40 

HDPV 

Brake & Tyre 
4.0-01 7.09 	4.59 	5.82' 	0.008 

0.009 
428.36 18.36 23.28 0.03 

9.36 

Total kg/km/h 

~_/V_mil 

8.25,-- 
12.70 

--2.09-- 
3.22 

0.68 
1.04 

0.07 
0.11 

emissions 2016 
	

16/12/99 



Estimated emissions for 2016 

Section 	M4 to GWH 	 Northbound 2016, AM 
;Emission rate g/krn/vehicle 'Total emissions g/km/h 

Vehicle iNumber 	~CO 	NOx 	!HC 	~PM10 totco 	:tot NOx 	tot HC tot 

total no 2290.00 i 
total heavy 

LDPV 

90.00: 
z2UU.UUi 	T_57 	11.51~ 0.56 	0.021 1665-4.001 	3322.00 1232.00 46.20 

HDDV 81.001 	7.11 	15.72 2.58' 	1.150~ 575.91' 	1273.32 208.98: 93.15 
HDPV 9.001 	107.091 	4.59 	5.82 	0.008:1 963.81 	41.31 52.38 0.07 
Brake & Tyre 0.009 20.61 
Total kg/km/h 18.19!1 	4.64 1.49 0.16 
g/v-mi 12.71 1 	3.24 1.04 0.11 
Section 	i M4 to GWH 	 Southbound 201& AM 

Emission rate g/km/vehicle !Total emissions g/km/h 

Vehicle Number 	CO 	I NOx 	HC 	PM10 I totco 	! tot NOx 	tot HC 1 tot 
total no 2600.00 PM10 
total heavy 100.00' 
LDPV 2500.00~ 	7.57. 	1.51 ~ 	0.56 	0.021 18925.00 	3775.00 1400.W 52.50 
HDDV 90.001 	7.11 ~ 	15.72 	2.58 	1. 150 639.90: 	1414.80 232.20 103.50 
HDPV 10.00 	107.091 	4.59: 	5.82 	0.008 1070.90 	45.90 58.20 .08 
Brake & Tyre 0.009~ 23.40 
total kg/km/h 20.64 	5.24 1.69' 0 18 
g/v_mI 12.70 	3.221 1.04 0.11 
Section 	GWH to Power Street 	 Northbound 2016, AM 

~ Emission rate g/km/vehicle 	I Total emissions g/km/h 

Vehicle ~Number 	~,CO 	iNOx 	IHC 	I PM10 I totco 	'Itot NOx 	itot HC i tot 
total no 2500.00 PM10 
total heavy 100.00ii 

I ------------ 
LDPV 2400.001 	7.57 ~ 	1.51 i 	0.561 	0.021 18168.00:1 	3624.00 1344.00i 50.40 
HDDV 90.00 	7.11! 	15.72 1 	2.58 1~ 	1.1501 639.90 	11414.80:~ 232.20; 103.50 
HDPV 10.00: 	107.09! 	4,59 	5.82' 	0.008 1070.90, 	45.901 58.20 0.08 
Brake & Tyre 
Total kg/km/h 

0.0091 
19.88 	5.08;' 1.63!~ 

22.50 
0.18 

g/v _ mI 12.72 	3.25, ___11.051 0.11 
Section 	GWH to Power Street 	 Southbound 2016, AM 

Emission rate g/km/vehicle Total emissions g/km/h 
Vehicle 4 ntb_erCO 	~NOx 	~HC 	PM10 1 totco 	itot NOx 	!tot HC 	i tot 
total no 3210.00 
_heavy total 11 (1.60- 

LDPV _3100.00~ 7.57, 	1.51 , 	0.56i 	(1-021 _23_467.001 4681.00! 1736.00~ 65.10 
HDDV 99.00 	7,11 	15.721 	2.58: 	1.1501 703.89, 	1556.28 255.427 113.85 

_11 HD_f5_V_ 

	

. NO 	10709 	4.59 	5.82 	0.0081 
Brake & Tpe 	 --b.-009 
Total kg/km/h 

g/v_mI 
Section 	-P o- wer-St to Richmond Rd 	- 

Northbound 

Emission rate g/km/vehicle 
Veh-icle 	_Nwm_­ber 	cb---- ~NOx 	HC 	PM10 
total no 	 M~O 00 

total heavy 	 60.00 
LDPV 	 2200.0_07_.571._5_1____ 0.5-6-0.02-1 
HDDV 	 54.00 	7.11, 	15.72 	2.58 	1.150 
HDPV 	 6.00- -107.09, 	4-.59 	5.82'_ 	0.008 
Brake & Tyre 	 0.009 
Total kg/km/h 

g/v_mI 
Section 	Powerst to-Richmond Rd 	-Southbound- 

Emission rate g/km/vehicle 

Vehicle- ------Number 	CO 	NOx 	HIC 	PMIO 
total no 

- 	- 	- 	
2880.00 

total heavy 	 80.00 
LDPV 	 2800.00 	7.57 	1.51 	0.56 	0.021 
W  _V 	 50 DID 	 72.00 	1.11 	1 b. 12 	2.58-1.1 

	

_1177.99 	50.49 	64.02 

	

_25.35' 	6.29 7 	2.061 

	

12.63, 	3.13, 	11.02~ 
2016 AM 

- - Total emissions g/k-m/h 

	

!totco 	totNOx 	totHC 	:tot 

	

--16-6-54.00 	3322.66-1232.06-, 

	

383.94 	848.88 	139.32, 

	

642.54 	27.54 	34.92 

	

17.68 	4.20 	1.41 

	

12.52 	2.97 	1.00 
2016. AM 

Total emissions g/km/h 

	

- totco 	-1tot NOx 	tot HC - -tot 

	

21196.00 	4228.00 	1558.QO 

	

511.92, 	1131.84 	185.76 

_PM10 

0.09 
28.89 
0.21 

0.10 

PM10 

46.20 

62.10 
0.05 
20.34 

0.13 
0.09 

58 An 
82.80 

HDPV 

Brakee ~ Tyre 
Total kg/km/h 

8.00 	107.09 	4.59 	5.82 	. 0.008 
0.009--- 

	

856.72 	-3,6.72-- 
--- 

	

22.56 	5.40 

46.56! 

1.80 

__ 0.06 
25.92 
0.17 

Ig/v-mi 12.54 	3.06 1.06-009 

0 

0 
emissions 2016 	 16/12/99 



0 

0 

0 

Estimated emissions for 2016 

Section 	Richmond Rd to Quakers Hill Pwy Eastbound 2016 AM 
Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number CO 	'NOx 	HC 	PM10 totco totNOx 	totHC- tot 

total no 2890.00 PWO 

total heavy 90.00 

LDPV 2800.00 - 7.57 	1.51 	0.56 	0.021 21196.00 4228.00 5 1 i5 ~CFO 58 .80 

HDDV 81,00 7.11 	15.72 	2.58 	1.150 575.91 1273.32 208.98 93.15 

HDPV 9,00 107.09 	4.59 	5.82 	0.0W 963.81: 41.31 52.38 0.07 

Brake & Tyre 0.009 26.01 

Total kg/km/h 22 74' 5.54 1 . M 0 18 

g/v-mi 12.59 3.07 1.01 0.10 

Section 	Richmond Rd to Quakers Hill Pwy Westbound 2016i AM 

:'Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number CO 	NOx 	HC 	~PM10 'totco tot NOx 	~ tot 	C tot 

total no 2000.00 IPM10 

total heavy 100.00 

LDPV 1900.00 7.57 	1.51 	0.56 	0.021 14383.00 2869.00 1064.00 39.90 

HDDV 90.00': 7.11 	15.72 	2.58 	1.1501 639.90 1414. 232.20 103.50 

HDPV 10.007-107.09 4.59 	5.82 	0.008 1070.90 45,90 58.20 0.08 - 
Brake & Tyre 0.009 18.00 

-total kg/km-/h 16.091 433 1.35 0.16 

g/v-mi 12.88 3.46 1.08, 0.13 

Section 	Quakers Hill Pwy to Sunnyholt Rd Eastbound 6-- 201 	AM 

Emission rate g/km/vehicle Total emissions g/km/h 

Vehicle Number iCO 	~NOx 	~HC 	IPM10 totco tot NOx 	tot HC 	I tot 
totdn-o 3600.00 IPM10-- 
total heavy loo 0-0 

LDPV 3500.00 7.57 	1.51 	0.56 	0.021; 26495.00 5285.00 1 960.00! 73.50 

HDDV 90.00 7.11 	15.72 	2.58 	1.150~ 639.90 1414.80: 232.201~ 103.50 

HDPV----- 10.90~ - 107.09 	4.59 	5.82 	0.008, 1070.90 45.90 58.20 668 
Brake & Tyre U.009 '1? 40 

Total 28.21 6.75 2.25 0.21 

g/v-mi- 12.54 3.00 - 1.W 0.09 
Section 	Quakers Hill Pwy to Sunnyholt Rd Westbound 2016, AM 

Emission ra te g/km/vehicle ---Total emis­sio`n- s­gNr 

Vehicle Number CO 	NOx 	HC 	p M10 totco tot N-Ox 	tot H C tot 

total no 2200.00 - 	- PM10 - 
total heavy 100.00 

-LD--PV- -M-0.06-7.57-1.51 0.56: 	0.0211 15897.00, 3171.00 11 M.00 -44. 10 

HDDV 90.00 7.11 	15.72 	2.581 	1.150 639.90 1414.80 232.20~ 103.50 
HDPV 10.00 107. 09 	4.59 	5 .82 	0.00 8 1070.90 45.90 58.20: 0.08 
Brake & Tire 0.009' 
Totalkg/km/h 17.61 4.63-- 1.47 0.17 

-
g/v-mi 12.81 3.37 

-
1.07: 0.12 

Section 	 estB I vd 	Eastbound- ___Sunnyholt-Rdto 2016 AM -- 
- - Emission rate g/km/vehicle Total emissions 

-- 
g/km/h 

Vehicle Number CO 	NOx 	HC 	PM10 totco tot NOx 	!tot HC tot 

total no 3610.00 IPM10 
totalheavy-- 
LDPV 3500 . 00 7.57 	1.51 	O~56 	0.021 26495. 0 0 5285.00 1960 .00 73.50 
HDDV 99.60- -- - - - 	- 	- 	--- -- 7211. 	15.72. 	2.58. 	1.150. - 	- 703.89 1556.28~"~ - 	-- 255.42 113.85 - 
HDPV 11.00 107.09. 	5.82 	0.008 

-
4.59. 1177.99. 50.49 -- 64.02 - 0209 

-- Brake & Tyre - 0.009 32.49 

Total k g/km/h 28.38. -6-.89. 2-.28., 0.22 

- g/v-mi 12.58, 3.05 1.01 0.10 

Section 	 Rd to- Norwes-t B-Ivd -
Sunnyholt -Westbou-nd- 	--2-016-AM--- 

Emi ss ion rate g/km/vehic le To tal emissions g/km/ h 

Vehicle Number CO 	NOX 	HC 	PM10 totCO tot NOx 	tot HC tot 

total no___ 1720.00 PM10 

total heavy, 120.00 

LDPV 1600.00 7.57 	1.51 	0.56 	0.021 12112.00 2416.00 896.00 33.60 

HDDV 108.00 7.11 	15.72 	2.58 	1.150 767.88 1697.76 278.64' 124.20 

HDPV 12.00 107.09 	 5.82 	0.008 
-
4.59- 1285.08 55.08 69.840.10 

Brake & Tyre 0,009 15.48 

Total kg/km/h 14.16 4.17 1.24, 0.17 

Ig/v-mi 13.18' 3.88 1.16 0.16 

emissions 2016 
	

16/12/99 



Estimated emissions for 2016 

Section 	'Norwest Blvd to Old Windsor Rd 	lEastbound 20161 AM 
i Emission rate g/km/vehicle ~Total emissions g/km/h 

Vehicle Number 	~CO 	INOx 	1~ HC 	PM10 totco 	i tot NOx Jot HC tot 
total no 2070.0011 PM10 
total heavy, 

LDry 

70.00, 
20UU.UO~ 	7.57! 	1.51! 	0.56! 	0.021 	15140.00~ 	3020.00, 1120.0& 42.00 

HDDV 63.0011 	7.11 1 	15.72 	2,587 	1.150~ 1 	447.931 	990.36 162.54! 72.45 
HDPV 7.001 	107.09: 	4.59 	5.821 	0.008! 749.63 	32.13, 40.74 0.06 
Brake & Tyre 0.009 18.63 
Total kg/km/h 16.34 	4.04. 1.32 0.13 
g/v-mi 12.63 	3.12 1.02 1 0.10 
Section 	, Norwest Blvd to Old Windsor Rd 	I Westbound 20161 AM 

! Emission rate g/km/vehicle 'Total emissions gfkm/h 
Vehicle 'Number 	ICO 	NOx 	:HC 	PM10 I totco 	Itot NOx !tot HC ~tot 
total no 780.0011 IPM10 
total heavy~ 80.001 
LDPV 700.00, 	7.57 	1.51 	0.56! 	0.0211 5299.001 	1057.00 392.00; 14.70 
HDDV 72.00~ 	7.11 	15.72 	2.58: 	1.150~1 511.92: 	1131.84 185.76: 82.80 
HDPV 8.001 	107.09, 	4.59, 	5.82; 	0.008 856.72 	36.72 46.56 0.06 
Brake & Tyre 0.009!! 7.02 
Total kg/km/h 6.67 	2.23 0.621 0.10 
g/v-mi 13.68, 	4.57, 1.28'i 0.21 
Section 	Old Windsor Rd to Abbott Rd 	Eastbound 20161 AM 

Emission rate g/km/vehicle !Total emissions gfkm/h i 
Vehicle ~Number 	ICO 	NOx 	~HC 	~PM10 I t0tC0 ---- 7tot N Ox tot H C I tot 
total no 2390.001 IPMIO 
total heavy, 90.00, 
LDPV 2300.00 	7.57 	1.51 	0.56~ 	0.021:1 17411.00, 	3473.001, 1288.00, 48.30 
HDDV 81.00; 	7.11: 	15.72, 	2.58 i 	1.1501 575.91! 	1273.32, 208.98 93.15 
HDPV 9.00~ 	107.09[ 	4.59! 	5.82, 	0.0081 963.81 41'.3152.38~ 0.07 
Brake & Tyre 0.009 21.51 
Total kg/km/h -- 18.95: 	4.79! 1.55~ 0.16 
g/v-mi 12.69 	3.21 , 1.041 0.11 
Sect-ion 	Old Wind-sor Rd to Abbott Rd 	Westbound 20161 AM 

'Emission rate g/km/vehicle ~Total emissions g/km/h 
Vehicle Num-ber 	CO 	NOx 	HC 	~PM10 totco 	itot NOx ;tot HC 	I tot 
total no 920.00, PM10 
,total heavy--- 11000 
LDPV 810.00 	7.571 	1.51' 	0.56, 	0.0211 6131.701 	1223.101 453.601 17.01 
HDDV 99.00 	7.11, 	15.72: 	2.581 	1.1501 703.891 	1556.28 ~ 	255.42, 113.85 
HDPV 

LB,a 	Tyre To 	

/km/h 

g/, 
11.00, 	107.09 	4.59 	5.821 	0.0081 

0.009 

	

1177.99' 	50.49 

	

8.01, 	2.83__ 

	

13.94 ~ 	4.92 

-64.02!~ 

0.77; 
1. 34' 

0.09 
8.28 
0.14 

6.24, 

0 

0 

emissions 2016 	 16/12/99 
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HYDROCARBON COMPOSITION OF VEHICLE EXHAUST, 

PETROL AND PETROL VAPOUR 	
0 

Hydrocarbon Exhaust 

Average 	SD 

Petro[ 

Average 	SD 

Petrol 

Vapour 

ethane 1.4 0.5 

ethvlene 11.2 3.2 

acetvlene 8.7 2 7 

propane 0.1 01 0.1 0.1 1.5 

prop0pne 
- 
5.0 1.6 

methviacetvIene 0.4 0.3 

n-butane 2.1 0.6 2.9 &4 18.7 

i-butane 1.0 0.3 1.2 0.3 1 

I -butene 0~9 0.3 0.2 0.1 1.6 

-butene 1 4 0.6 

tran~-2-butene 0.6 0.4 0.6 0.1 3.7 

n,-2-butene 0.5 0.2 0.5 0.1 2.9 

n-pentane 3.0 0.7 6.0 0.6 to.,- 

j-pentane 4.8 0~9 10.6 0.5 25.4 

cyc-lo,pentane 0.4 0.1 0.5 0.1 0.6 

I -pentene 0.2 0 1 0.3 01 0.- 

Irans-2-pentene 0.3 0.2 0.8 -0.1 1.5 
cis-2-pentene 0.3 0.2 0.5 0.1 0.9 

2-methvl-l-butene 0.3 0.2 0.6 0.1 1.3 

2-me1h%'1-2-bL)tene 0.5 0.2 1.6 0.2 6 

n-hexane 1.9 0.4 3.5 0.3 1.9 

2-methOoentanp 1.3- 0.4 4.9 0.2 3.5 

3-methOpent,ine 1.6 0.3 3.2 0.1 2.2 

2-'-dimethObLltane 0.3 0.2 0~5 M 0.6 

2,3-h mpthO bUt,jne 0,6 0.-1 1.3 0.1 1.1 

nneth~ Ic ~ clopentane 1.0 0.2 1.9 0.1- 0.9 
(\ Oohe-,ane 0.6 0.2 0.8 0.1 1 	 0.3 

1-hexene 0.3 0.2 0.4 0.1 0.3 

other C, olefin, 0 7 
0.2 1.6 0.1 

benzene 5.0 0-7 2.6 0.2 0.9 

n-heptane 0.8 0.2 1.6 0.1 0.3 

2-meth0hexane 1.5 0.3 2.9 0.1 0.7 

3-meth0hex.ine 1.2 0.3 2.3 0.1 	
1 

0.5 
2.4-dimeth~ pentane 0.3 0.1 0.7 0.1 0.2 

nn(~th~ Ic\ 	ohexane 0,6 0.2 1.1 0.2 0.2 

otn~r C- 	v( 	)a1k,tn(- 03 0.2 0.6 01 01 

tolLWm 10.2 0.9 9.6 M 1.0 

n-oct,lnt, 0.4 0.1 7 O'l 

2,2,4-trimeth~ 	pentane 1.0 0.4 2.1 0.5 0.4 

other C~ 	ilk,in,,, 3.2 0.7 7 	1 0.6 0.6 
eth0benzem, 1'q 0.2 1.6 0.1 0.1 
m, p-\\ pne, 6.5 0.9- 6.5 0.4 0.2 

o-xvlene 2-5 0.4 2.3 0.2 0.1 
n-nonine 0.2 0 1 0.3 0.1 

other C . alk,jn- 1 , 7 0,4 21 0.3 

n-prop% lbenzene O~4 0.1 0.4 0.1 

-prom lb~-n7enf, 0.2 0.1 0 -1 01 

1, -'.4-tnmwn~ henzone 03 1,8 0.2 

1.3.5-trirneth~ 	benzene 0~7 01 7 0 1 

m, p-plh\ltoluene~ 2.0 0.3 1.8 0.2 

ltoluene 0,6 0.2 0.5 0.1 

n-de(ane 0A 01 0.4 01 

other CI, alkane, jN 

dromatic, 

0.9 0.4 1~2 0.3 

C,, and &- 	flkane, & 

.1rom,itic, 

3.6 1.1 4,2 0.7 

10040 911 8f) 100.30 

')OUrc e: Nelson & Quigley (1982) 

0 

0 
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1.0 	INTRODUCTION 

This report presents the results of a preliminary study into saline groundwater conditions along the route 

of the proposed Western Sydney Orbital (WSO) motorway project. The study was requested following 

public exhibition of, and responses to, the Environmental Impact Statement (EIS), prepared for the WSO 

project. 

The study was commissioned by Hyder Consulting (Australia) Pty Ltd on 23 May 2001, on behalf of the 

Roads & Traffic Authority of NSW (RTA). The work was carried out in accordance with a proposal by 

Davies Geotechnical Pty Ltd dated 3 May 2001, reference P/01-0408.A, and a draft scope of work dated 

24 April 2001. 

The preliminary study comprises a desktop appraisal of the issues raised by the responses to the EIS, 

and is to assist the preparation of responses to the public submissions. 

The study is lased on Information regarding the proposed motorway, provided for the purposes of the 

study, as detailed in the following report. 

The report presents the methodology and results of the preliminary study, and provides discussion and 

recommendations for further actions in regard to possible impacts and management of potential salinity 

problems. 

2.0 BACKGROUND 

The Western Sydney Orbital motorway is to be some 39 kilometres long, extending from the Hume 

Highway/M5 Motorway at Prestons in the south, to the M2 Motorway at West Baulkham Hills in the 

north. The route alignment is shown on the figures attached to this report, which are reproduced from 

the EIS document, 

The EIS for the Western Sydney Orbital (reference 1) was prepared in October 2000 and was 

subsequently exhibited. Submissions were received from Government Authorities, concerning the 

effects of the proposed roadworks on the groundwater table and on groundwater quality. 

In particular, the possibilities that saline groundwater may be intercepted by road cuttings, and 

consequently may enter the hydrologic regime and adversely effect the surface water quality 

downstream of the motorway, were flagged by Blacktown and Fairfield Councils as possible impacts of 

the VVSO construction. The submissions on this issue by both councils are attached in Appendix A. 

Saline qroundwater conditions are recoqnised in the areas of the Western Sydney Reqion which will be 

traversed by the proposed motorway route. 

Also, previous land uses in rural areas of Fairfield Council, predominantly piggeries and poultry farming, 

were flagged as potentially providing contamination to surface waters through infiltration and seepage 

emerging in the road cuttings. 

The preliminary study undertaken addresses these issues and provides recommendations for actions 

considered suitable for further assessment of potential impacts and for managing any adverse impacts 

during the construction stage and operational life of the motorway. 

DAVIES GEOTECHArICAL 
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3.0 	STUDY METHOD 

The preliminary study has been carried out as a desktop study using the data and information sources 

referred to in Section 4.0 below, and as referred to elsewhere in the report. 

Personal contact has been made with several practitioners in the groundwater and hydrogeology fields 

to establish the availability of data and information relevant to the saline groundwater problem of the 

Western Sydney Region. 

The data base resources of the Department of Land and Water Conservation (DLWC) have been used 

to provide data on groundwater and soils. 

Reference is -also made to a number of publications on the geology, soils and groundwater of the 

Western Sydney Region. 

The distribution of underlying geology and surface soils along the motorway route has been determined 

and grouped into sections based on route kilometrage. The frequency and depths of cuttings along the 

route has also been determined. These factors are considered important in an assessment of the 

likelihood of encountering groundwater and saline conditions. 

Mr Nik Kontos of Sydney Groundwater Company Pty Ltd provided assistance with the data gathering 

and with personal contacts, specifically for this study. A summary report prepared by Sydney 

Groundwater Company is provided in Appendix B herewith. Information from that report is utilised in the 

main report following. 

4.0 	AVAILABLE DATA 

The following components of the EIS were used for data sources in the study undertakem- 

(Volume 2) Chapter 18: Geology and Soils (Southern Section) 

(Volume 2) Chapter 19: Water Quality and Hydrology (Southern Section) 

(Volume 3) Chapter 32~ Geology and Soils (Northern Section) 

(Volume 3) Chapter 33: Water Quality and Hydrology (Northern Section) 

V) 	Working Paper Nine: Geotechnical Assessment (Northern Section) 

Working Paper Ten: Water Quant4 and Water Quality Assessment (Northern Section) 

(Volume 2) Appendix J: Soil Profile Reports 

Plans and Longitudinal Sections of the proposed WSO route (1: 10,000 horizontal scale 

and 1: 1,000 vertical scale). 

Submission from Blacktown Council 

X) 	Submission from Fairfield Council 

Reference was made during the study to various other volumes and sections in the EIS document for 

background and general information on the concept design for the motorway and surface water 

drainage. 

Plans contained in the EIS document, showing the motorway route, have been used for presentation of 

the OLItCOmes of the preliminary study, on the Figures attached to this report. 
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In addition to the above data, various other sources of information on the geology, soils and groundwater 
within and adjacent to the WSO motorway corridor were researched from readily available resources 
and publications in the public domain. 

Personal contact has been made with several practitioners in the groundwater and hydrogeology fields 
to establish the availability of data and information relevant to the saline groundwater problem. 

All additional sources of information and data are referenced where appropriate throughout the following 

report. 

5.0 	ROUTE GEOLOGY AND SOILS 

The Penrith 1:100 000 Geological Series Sheet (reference 2) indicates that the motorway route 
traverses bedrock of the Triassic Age Wianamatta Group, predominantly comprising Bringelly Shale 
(Rwb), Ashfield Shale (Rwa) and Minchinbury Sandstone (Rwm). The Ashfield Shale and Minchinbury 

andstone are older rocks, geologically underlying the Bringelly Shale, and are encountered only at the 
eastern end of the route near West Baulkham Hills, comprising approximately 12% of the route. 
S  

These rocks comprise mainly shale, siltsone, carbonaceous claystone, claystone, laminite and fine to 

medium grained lithic sandstone. 

The motorway route traverses four predominant soil profiles, listed below, as described by Bannerman & 
Hazelton (reference 3). Summary descriptions of these soil profiles are provided in Chapters 18 and 32 
of the EIS and in Working Paper Nine. Appendix C herewith provides an extract from Chapter 18 for 
reference. The four predominant soil profiles are:- 

:i 	Blacktown (bt) - residual (light to medium and heavy clays) 

:i 	Luddenham (1u) - erosional (medium to heavy clays) 

0 	Picton (pn) - colluvial (light to medium, Stoney clays) 

D 	South Creek (sc) - fluvial (clay to sandy clay loams and light to medium clays) 

Table A provides a summary of the route sections based on the distribution of bedrock and soil profile 
types, determined from this study. Figures 18.1a, 18. 1 b, and 32. 1A — 32.1 D, attached herewith, show 

the route alignment, geological boundaries and soils mapping. 

6.0 	EXISTING SURFACE WATER SALINITY 

Water quality data from monitoring of surface waters along the motorway route is presented in Chapter 
19 and Working Paper Ten of the EIS document. The data includes conductivity test results (Chapter 

19 only), which are a measure of salinity, for a number of the principal waterways. Mean/median and 

maximum values of the conductivity data presented are summarised as follows:- 

Upper Maxwells Creek 

Upper Cabramatta Creek 
Hinchinbrook Creek 

Ropes Creek 

South Creek 

Mean/Median (mS/m) 

121 

185 

152 
62.5 

122 

Maximum  (MS/M) 

526 
446 
517 

168 

429 
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No conductivity or salinity data were presented in the EIS for the remaining waterways draining the 

motorway route. These comprise Reedy Creek, Eastern Creek, Breakfast Creek, Caddies Creek, 

Toongabbie Creek and a number of minor named and unnamed creeks. 

Recommended goal maximum values for conductivity are stated to be 150mS/rn (1500~tS/cm) based on 

ANZECC guidelines. This is approximately equivalent to total dissolved salts (TDS, or "salinity") of 

900mg/l. 

Normally accepted ranges in salinity concentrations are as follows:- 

TDS (mg/1) 

Fresh 	 < 1,000 

Low salinity (brackish) 	1,000 — 3,000 

Saline 	 >3,000 

The data available in the EIS document indicate that the mean/median values for conductivity in the 

monitored surface waters are close to the recommended goal maximum value of 150mS/m, and that the 	4F 
maximum recorded values exceed the recommended goal maximum by a factor of over 3 times. On the 

basis of the above ranges for salinity classification, these surface waters would be classed as fresh (on 

average), with variations to the upper limit of brackish, bordering on saline. 

7.0 	GROUNDWATER AND SOIL SALINITY 

No data are provided in the EIS to assess groundwater salinity (as distinct from surface water salinity), 

relevant to the route corridor. For this study, reliance is placed on limited data available in published 

literature for the Western Sydney Region, and in the DLWC Bore Master Database (refer discussion 

below) 

D. Woolley (in reference 4) provides commentary on available data from water bores in the Penrith 

1100 000 Sheet area. As at 1991, eleven (11) bores were available in the Wianamatta Group 

stratigraphic unit. Woolley summarises the data as follows: 

"There are not many bores in the Wianamatta Group within the map area,- most of them yield saline 

water, which is also hard. Salinity information from shallow wells and bores, compiled by Old (1942) 

and supplemented by data from more recent bores, shows that the water is generally too saline 

even for stock watering, the recorded saline content ranging up to 31,750mgll (total salts). Water 

from elevated marginal areas of outcrop is usually less saline and is suitable for stock whilst that in 

the lower lying poorly drained strata near the centre of the Cumberland Basin is more saline. " 

By contrast, the data provided by Woolley from 66 bores in the Hawkesbury Sandstone, which is a 

source of groundwater within the map area, and elsewhere in the Sydney region, indicates salinity 

ranging from 200 to 1200mg/l (total salts), depending on proximity to the recharge area. 

Data was obtained during this study from the DLWC archive of drilling and water bore records, for a 

nominated corridor 8km wide along the motorway route alignment. The information (provided in 

Appendix D herewith) indicates that groundwater quality data within the 8krn wide corridor is limited to 

a single bore (DLWC Bore No. GVV026226). This bore is located in the Glendenning area, within a 

few hundred metres from the VVSO route, and was tested in 1966. The bore showed saline 
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groundwater (electrical conductivity (EC) measured at 7,529 ~iS/cm) to be present in fractured shale 

at a depth of 8.2 metres (refer to Table 1, Appendix D). 

The DLWC plan provided in Appendix D shows the bore locations relative to the motorway route 

corridor. 

With respect to water table depth (refer to Table 2, Appendix D), out of a total of 21 registered bores 

identified within 4km either side of the WSO route, 13 bores showed standing water level (SWL) 

measured at within 1 Om below ground level (11 bores had SWL's within 5m below ground level, and 2 

bores had SWL's between 5nn and 10m below ground level). Of the remaining 8 bores, 4 bores 

showed SWIL's less than 20m below ground level, while 4 bores had no records available. 

Mr Dan McKibbin of DLWC (pers. comm.) explained that groundwater data for this area is limited due 

to the low well yield (<1 litre/second) and high salinity characteristics (EC up to 15,000 pS/cm) of the 

Brin,elly Shale aquifer, 

Information provided (pers. comm.) by the University of NSW, Sydney University and the University of 

Technology, Sydney (UTS) suggests that, although significant groundwater research has been 

conducted in areas of dryland salinity, very little work has been carried out on the hydrochemistry of 

groundwater in the Bringelly Shale. 

Dr Michael Knight of UTS indicated that a research paper produced in the 1940's provided a 

groundwater salinity contour map tor the Western Sydney area. Dr Knight referred to Dr Bruce Sutton 

of the Department. of Crop Sciences, Faculty of Agriculture, University of Sydney, as a possible 

source of access to this paper and the groundwater salinity map. Dr Sutton has not been contactable 

up to the time of preparing this report. 

Mr Neville Pervan of the DLWC (pers. comm.) explained that the 1988/89 Series of Soil Landscape 

Maps provided little data that could be used for the WSO project with regards to soil salinity. Although 

a survey designed to produce a "Hazard Map" on soil salinity is scheduled to commence in 2002, no 

data has been gathered to date. The current DLWC NSW Soil Data System database is understood 

to have a field for salinity, but no data. 

Mr Pervan was able to say that it is known that salt is stored in most Wianamatta Group shales and 

clays. 	However, experience has shown that the salt will only mobilise under prolonged wet 

conditions. 

Limited comment is provided on soil salinity by several sources available for this study. Atkinson, Tille 

and Morse in reference 4 (Table 9 - Soils of the Penrith 1: 100 000 Sheet), state that saline scalding is 

possible in the downstream areas of the quaternary sediments found in the Oal and Qpn geological 

units, This is possibly not relevant to the motorway as the route crosses predominantly upstream 

sediments in these geological units. Bannerman & Hazelton (reference 3) note that limitations apply 

to the subsoils of the Blacktown and South Creek soil profiles due to salinity (localised occurrence 

and widespread occurrence, respectively). The limited data in the soil profile reports provided in 

Appendix J of the EIS, from testing carried out for the motorway project in the southern section (M5 to 

Elizabeth Drive), states that no salting was evident. 

No other references to soil salinity were found in the data available for the preliminary study, 
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8.0 IMPACTS OF PROPOSED MOTORWAY CONSTRUCTION ON WATER QUALITY 

8.1 Groundwater and Soil Salinity 

Discussion is provided in the EIS, in Chapter 19 (Section 19.4.2) and Chapter 33 (Section 33.3), on 

potential impacts on water quality downstream of the motorway. These sections of the EIS do not 
recogriise groundwater as a potential source of contamination for the surface waters along the 
motorway. Working Paper Ten (Section 3.3) briefly mentions crop tolerance to sodium and salinity as a 

factor in protection of water supply for irrigation. 

However, groundwater could be encountered in the proposed road cuttings, as the depths to the ground 

water levels (refer to discussion in Section 7.0 above) are less than the depths of the typical medium-
sized cuts and deeper cuts, and salinity is known to be present in the groundwater. 

It is possible that soil Salinity may become an issue of environmental concern under poor drainage 
conditions. Indications are that, where the water table is very shallow and close to the ground surface 
(such conditions are known to exist in parts of the St Mary's, Mt Druit and Rickaby's Creek areas, and 
are anticipated in areas of the South Creek soil profile encountered by the proposed motorway), 

saline groundwater is more likely to occur due the mobilisation of salts from the Wianamatta shale 
and clay units. However, in these areas of the route, the road is to be either at present surface level, 
or will be elevated on embankments above the natural surface. In these circumstances, the natural 
groundwater would not be artificially redirected to surface waters via the road drainage system. 

The proposed cut depths (refer to Table A) are frequently in excess of 1 Om along the motorway. This 
would result in a likelihood of intersecting the deeper natural groundwater table in the Bringelly Shale 
and Ashfield Shale bedrock. Strong seepages or flows into cuttings or excavations in the shale bedrock 
are not usual, and are not anticipated from the motorway cut batters, or from below the road pavernent.__!, 
However, persistent seepages are quite likely. Any seepage from the ground into the cuts will become 
surface water at the base of the batters, and will be captured by the road drainage system and fed into 
treatment ponds, along with other surface water from the cuttings. 

Based on the information available, it is anticipated that seepages into the road cuttings from the 
permanent groundwater table in the Bringelly Shale and Ashfield Shale, where encountered,-would most 

likely be saline or partly saline. On the other hand, seepages from intermittent and/or perched water 

tables are less likely to be saline due to reduced mobilisation of salt from the bedrock or soil layers by 

this transient groundwater movement. 

The occurrence and intensity of potential seepages from the natural groundwater table along the 
motorway cannot be reliably predicted at this time, due to the lack of groundwater data specific to the 

immediate vicinity of the road corridor. Recommendations are provided below (Section 10.0) for further i 

investigation and monitoring to enable relevant data to be obtained. 	 I 

Notwithstanding the anticipated likelihood of saline groundwater being encountered in the road cuttings, 
it is considered that the quantities of groundwater are likely to be small, and manageable. 

8.2 Other Groundwater Contamination 

it has been suggested in the public submissions to the EIS that previous rural land use (piggeries and 
poultry farming) in areas along the motorway may result in contamination of the groundwater, thereby 

impacting on the surface water quality. For this to occur discrete pathways are required for surface 
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water infiltration from contaminated land to make its way through the soil profile and into the 

groundwater regime, thence into the cuttings excavated for the motorway. 

Chapter 19 (Sections 19.3.1 and 19.3.2) of the EIS makes reference to potential contamination of the 

surface waters of Maxwells Creek and Cabramatta Creek from livestock and poultry farming activities. 

The soils identified in the cut areas of the motorway comprise light, medium and heavy plastic clays. 

Such soil profiles generally retard the vertical infiltration of water. As a consequence, it is considered 

that there is 2 low likelihood that pollutants from these sources would significantly contaminate the 

natural groundwater table in the bedrock. Further investigation of possible source areas of such 

contamination would be required to validate this opinion. 

Where perched water exists in the soil profile adjacent to the motorway cuttings, it is possible for this 

water to be intercepted by the cutting at a high elevation on the cut batter. If the products of rural land 

use contaminate this perched water, the contamination may be transferred to the surface waters through 

the road drainage system. 

The occurrence and intensity of potential seepages from perched water tables along the motorway 

cannot be reliably predicted due to the lack of groundwater data specific to the immediate vicinity of the 

road corridor. However, it is noted that the test pits excavated for the geotechnical investigation of the 

northern section of the motorway (refer to Working Paper Nine) did not encounter any groundwater to 

3m depth. 

9.0 	TREATMENT OF THE PROBLEM 

The potential problem of groundwater salinity that could be encountered by excavation of the WSO 

motorway cuttings is considered most likely to be of proportions that are manageable within the normal 

range of water quality treatment facilities usually incorporated in the design and construction of such 

infrastructure. 

Treatment requirements will depend on the flow volumes of seepage water into the cuttings, and the 

concentrations of salinity encountered. T~e- -quantities of groundwater seeping into the cuts are 

anticipated to be small. 

A possible scenario for the motorway design is that the net impact on surface water quality, from 

intercepting only small to negligible quantities of saline or partly saline groundwater seepage in the 

mctorway cuts, may itself be of negligible proportions, and could be tolerated without requirements for 

even rudimentary treatment. This would depend on approval from regulatory authorities, and would be 

subject to verification by investigation and monitoring as discussed in Section 10.0, below. 

Seepage from groundwater into the cuttings would be infl uenced by seasonal variations in the level of 

the groundwater table, Natural evaporation at certain times of the year will account for some loss of 

seepage water from the cutting batter faces before it enters the surface water regime, thus diminishing 

the volumes of seepage at the cut floor. This factor should be taken into account in the assessment of 

seepage quantities requiring to be added to the surface water drainage system. 

Depending on the quantities involved, treatment options to reduce or eliminate the salinity of surface 

waters to be discharced to watercourses could include any one, or a combination of, the following:- 
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separation and evaporation, 
dilution. 

z) 	macrophyte treatment (species suitable for salt separation), 
zi 	filtration in a suitable medium. 

Separation and evaporation would involve the interception and direction of saline groundwater seepage 

to discrete ponds for storage and evaporation. This treatment would result in total removal of the 
potential for saline water to be discharged to the natural watercourses. 

Dilution would involve temporary storage of the saline groundwater from the cuttings, with either 

controlled discharge to surface waters, or flushing from the road drainage system at times of storm 
events. The rate of discharge would be regulated according to the salinity levels of the intercepted 
groundwater, the salinity of the receiving waters arriving at the motorway, and permissible levels for 
salinity of the waterways downstream of the motorway. 

Macrophyte treatment may be feasible, but would depend on a suitable species being available for 
introduction to the normal water quality treatment pond or wetland treatment system. Further research is 	40 
required into this possible treatment method. 

Filtration, chemical alteration, electrolyte and other molecular-level treatments of the saline water are 
likely to be costly and requiring sophisticated maintenance, rendering them inappropriate for economical 
use on the motorway. 

10.0 FURTHER INVESTIGATION AND MONITORING 

Although the potential for salinity problems due to groundwater interception by the motorway cuttings is 
recognised, the requirement for preventative or treatment strategies, for protection of the quality of the 
receiving waters, is dependent on the extent of the problem. 

At the present time, adequate information is not available for design-level assessment of the following 
issues:- 

U 	accurate definition of the locations along the motorway where salinity may be expected due to 
interception of the groundwater table by the road cuttings, 

:1 	reliable assessment of the quantities of groundwater intercepted as cutting seepage, 

Li 	reliable assessment of the salinity levels of groundwater seepage into the cuts. 

It is recommended that further information should be gathered for design purposes by investigation and 

monitoring of groundwater in the areas of the proposed cuts. It should be possible for such investigation 

and monitoring to be carried out as part of the normal detailed geotechnical investigations for the road 
design. 

In addition, further baseline monitoring and ongoing monitoring is recommended for collection of data on 
salinity of the surface waters likely to be affected by the motorway. Such data is not evident in the EIS. 

As a minimum. investigations for the groundwater salinity issue should include at least:- 

boreholes to 5m below the proposed base of cuts, in all cuts deeper than, say, 5m', 	
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0 	installation of groundwater sampling and monitoring wells in the boreholes; 

a 	sampling of the groundwater for salinity and general groundwater chemistry-, 

2 	regular monitoring of the groundwater levels,- 

0 	assessment of the results of the testing and monitoring by an experienced hydrogeologist. 

Any current geotechnical investigations (eg test pitting, shallow or deep boreholes) for the motorway 

project could be modified to include testing of retrieved samples for soil salinity. If any representative 

soil samples are available from the previous investigations (eg as reported in Working Paper Nine and 

Appendix J), they may be tested for salinity. 

Prior to designing or implementing a groundwater investigation and monitoring programme, further 

research is warranted to establish the extent and nature of any data held in files and reports of private 

geotechnical and geological consultants, resulting from discrete investigations carried out in the 

40 	geological domain of Western Sydney, relevant to the motorway route. 

Information may be available from past ground investigations or monitoring at specific excavation sites 

near the motorway route, or elsewhere within the Wianamatta Shales of the Western Sydney Region, or 

the greater Sydney Region. For example, a number of shale quarries are present in this area, one 

npp.rated by Austral Brickworks is located less than I krn to the east of the motorway at Horsley Park. 

The Eastern Creek Waste Depot, adjacent to the motorway route, may be another possible source of 

relevant groundwater and soils data. 

Where a significant potential problem of groundwater is indicated from the investigations, resulting from 

the level of the groundwater, or potential seepage/flow quantities, or the salinity levels encountered, the 

investigations may need to be extended (eg, pump tests) to assess data for determination of anticipated 

flow rates into the cutting(s). 

Design and implementation of the groundwater investigation and monitoring programme should be 

under the control of an experienced hydrogeologist or geotechnical engineer. 

In the event that significant potential contamination of surfacer waters is anticipated from the above 

investigations, due to saline groundwater, preliminary strategies should be developed at an early stage 

of the motorway design for treatment options. Development of treatment strategies would likely require 

further investigations into treatment methods, and the likelihood of acceptance by regulatory authorities. 

Collection and chemical testing of seepage water from the cuttings during construction and after 

completion of the works is recommended, for assessment of salinity concentrations in the groundwater 

and the surface waters in the road drainage system in the cuttings. Implementation of treatment 

strategies appropriate to the level of salinity and the quantities of seepage water could then be reviewed. 

It is also recommended that appropriate investigations should be carried out to assess any potential 

contamination of groundwater due to past and present rural land use along the motorway corridor. The 

needs Of SUch investigations may be incorporated into the general and specific groundwater 

investigations referred to above. 
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Relevant results of all investigations as recommended above should be supplied to DLWC for inclusion 

in the Bore Master Database and the NSW Soil Data System database. 

11.0 SUMMARY/CONCLUSIONS/RECOMMENDATIONS 

The conclusions and recommendations from the preliminary study undertaken, and reported above, are 

summarised as follows:- 

j 	There is recognised potential for saline groundwater to be encountered in the motorway cuttings 

of the proposed Western Sydney Orbital road project. This conclusion is based on readily 

available published information and experience of groundwater practitioners. 

Ej 	Normal experience in deep road cuts in shale rock of the Wianamatta Group in the Sydney 

Region indicates that cutting seepages would generally be of low intensity, in terms of flow rate 

and nuisance. 

Li Provision is normally made in road cutting design and pavement design for interception of 

seepage water and its direction into the road drainage system. As a result there is potential for 

saline groundwater to contaminate the receiving waters along the proposed motorway route. 

:j Data available at the present time for the motorway project is not adequate for design of 

treatment options for saline groundwater. Further investigations and monitoring are required, 

and are recommended, for determining the extent and degree of potential saline groundwater 

problems, on a cut-by-cut basis. 

Z) Treatment options for saline groundwater require further preliminary assessment in the event 

that they would be required, based on the results of the further investigations. 

:i The recommended groundwater investigations and monitoring can be undertaken in 

accordance with normal practice, as part of the detailed investigation programme for the 

motorway design. The investigations and monitoring should be controlled by a suitably 

experienced hydrogeologist or geotechnical engineer. 

The preliminary study reported above is based on limited information provided for the purposes stated in 

Sections 1.0, 2.0 and 3.0 of the report. The overall outcome of the preliminary study recommends that 

further investigations are warranted into the potential problems associated with interception of saline 

groundwater by the proposed motorway cuttings. 

The opinions, conclusions and recommendations of the preliminary study may be reviewed in the light of 

any new information from the further investigations. 
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TABLE A 
WESTERN SYDNEY ORBITAL PROJECT 

SUMMARY OF SOILS, GEOLOGY AND PROPOSED CUTTINGS 

Section 
No. Chainage Geology 

Soil Landscape 
Association No. of 

Cuts Cut.Depth Range Comments 
bt lu Sc pn 

— Si 0 to 700 Qpn Nil 

S2 700 to 1100 Rwb Nil 

S3 1100 to 5200 Opn Nil Intermittent Rwb 

S4 5200 to 7600 Rwb 2 5m to 9m Intermittent Qpn (2 narrow zones, 100 — 150m wide) 

S5 7600 to 8800 Rwb 1 22m 

S6 8800 to 9300 Rwb 1 18m 

S7 9300 to 9700 Rwb Nil 

N1 2000 to 7400 Rwb 3 9m to 28m Note change in chainage datum 

N2 7400 to 9000 Rwb 1 17m 

N3 ----9000 to 9400 Oal Nil 

N4 9400 to 10500 Rwb 1 9M 

N5 10500 to 13500 Oat Nil 

N6 13500 to 14100 Rwb 1 10m 

N7 14100 to 15000 Qal Nil 

N8 15000 to 20700 Rwb 6 2m to 15m 

N9 20700 to 21400 Qal Nil 

N10 21400 to 24100 Rwb 2 2nn to 9m 

N11 24100 to 25000 Rwb 1 11m 

N12 25000 to 26000 Rwb 1 12m 

N13 26000 to 27400 Rwb 3 2m to 9m 

N14 27400 to 32400 Rwa 7 2m to 14m End of WSO at CH32400 

Notes 
1 . 	Sections identified as Southern (S), M5 Motorway to Elizabeth Drive, and Northern (N), Elizabeth Drive to M2 Motorway at West Baulkham Hills. 

Chainages for soil boundaries are approximate only, based on published mapping from EIS document (as referenced in report). Subject to verification by further investigation and field mapping 
Only significant soil landscape associations included (bp and disturbed terrain are not relevant to study) 
Cut occurrences and depths are based on the current design longitudinal section provided for this study. 
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1 0. Water Quality and Hydrology 

10.1 Introduction 

~CC L'-~L L Y-: 

This section reviews the potential water quality and flooding impacts 
associated with construction and operation of the Western Sydney Orbital 
(WSO) as described in the Water Quality and Hydrology chapter of the EIS 

and the background working paper entitled Water Quantity and Water Quality. 

Assessment. 

10.2 Summary of Chapter 33: Water Quality and Hydrology 

This chapter of the EIS provides a description of the current conditions of the 

water-ways, reviews previous studies, assesses environmental values and 
recommends a series of mitigation measures and environ~nental safeguards. 

10.3 Operation and Monitoring 

0 

The following are general comments with regard to issues relating to the 
construction, operation and monitoring of water quality devices: 

An allowance of 10 — 20% is made in the volume calculations of the 

proposed wetlands for capture of sediment. A more appropriate figure 

wou!d be in the order of 20 —30%. 
The effect on storage volume with major retardation basins. on the 

Toong2bbie Creek system should be reduced to an absolute minimum. 
Embankments are to be avoided (within storage areas) and roadway 

support structures for bridges, etc designed to have a minimal efflect on 

storage volumes. 
0 Stormwater interceptor devices should be located at all points of 

discharge from the roadway to proposed wetlands. This is only 
recommended on those smaller drainage systems not discharging 

thrcuch a wetland. 
-0 Azohedule of macrophytes proposed for the constructed wetlands 

should be provided, with consideration given to local provenance and 

maintenance of the plant species. 
An Emergency Plan in respect of accidental chemical/tcxic spillage(s) 
should be prepared and submitted to the State Emergency Service, 
Police Department, Fire Brigades, Environment Protection Authority 
and Council for comment and approval. 

The design and location of all first flush tanks should be furnished with 

the Emergency Plan. 	
cints should Baseline data for water quality at stormwater discharge p i 

be established prior to construction activities commencing. This should 

be established for a period of 12 months. Following construction, water 

quality must continue to be monitored on a minimum monthly basis, to 
ensure stormw2ter management practices are effective in maintaining 
existing water quality baseline data and aid in the assessment of 

maintenance standards. 
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A 
management Plan should be prepared for the PO 

' constru phase of the wetlands and water quality devic
es to 	ction niainteriance and operational issues. 	 address 

Estimated costs and frequenc~ 
Of maintenance, includ' and cleaning, for each 	 Ing inspection 

measures (eg constructed of the combined s'LOrmwater treatment 

should be PrePared and 

	

	wetlands and illsediment separators) be based on the r0
ecommendaticris Of the 

Sinclair Knight Mertz report. 

L 

Alternatives to renO-Mattres-ses in the cons
tructed wetlands design should be considered as these are subjected 

9 to vandalism and 
nuisanc-= weeds that are diffl icult to manage. 
The EiS does not confirm who is to be the Authority responsible for the Maintenance of 

the stcrmwater treatment measures. 
Salinit, y 
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INTRODUCTION 
(water 

The following comments apply to Working Paper Ten of the Western Sydney Orbital EIS 
-iantity and water quality assessment), and to Volume Three of the EIS (Impacts of the 

40
. 4estem Sydney Orbital from Cecil Park to West Baulkham Hills). 

The proposed Orbital YAII generally traverse rural areas of the Fairfield City 
LGA- The proposal. 

has potential impacts from a drainage and flocdplain perspective. 

Impacts, which warrant particular consideration, include the following: 

m Flood Liable Land. 

ci Noise walls 

zi Water quality 

zi Sediment and erosion control 

zi On Site Detention (OSD) 

z Development Control Plan (DCP) 

zi Local Environment Plan 

:i Liverpool District Stormwater Management Plan (SMP) 

0 

	

	RTA's Stormwater Management Plan 
Native Vegetation Conservation Act 

Public safety and emergency services and rescue 

:i Referrals 

11.2 FLOOD ISSUES 

11.2.1 Flood Liable Land 

Existing flood studies are available "for Ropes, Reedy, and Eastern Creek giving details Of 2 

n used in the EIS for Fairfield 
1 00-year flood event. This information does not seem to have bee 

LGA. The EIS refers to the Eastern Creek and Reedy Creek in some 
detail downstream of 

Fairfield's boundary at the Water supply pipeline and upstream of Elizabeth Drive in Liverpool's 

area. 

Working Paper 10, Page 30 says~ 
'The proposed WSO will be constructed lower than the 

exi 
. sting creek invert levels at crossing No. 26w to crossing no. 29w inclusive". All 

these crossing 

are to be combined into one crossing at No. 30w, where a single cross drainage line under the 

-oadway will be constructed.' 

Considerable detail provided 2S to the increase andlor decrease of the flood levels with respect 

to the construction of the remaining link of the Western Sydney Orbital However, the 

interception and diversion of flows will increase the existing upstream catchment area draining 

to Crossing No. 30w from approximately 27ha to approximately 5Oh2. , 

The EIS states that this is approximately an increase in area of 
86%. This percentage increase 

does not seem to be correct and there may be an error in either the areas stated or the 

percentage increase. This YAI 
increase stormwater discharges along the creek for a distance of 

approximately 150m downstream of the road where the confluence of air the creeks occurs at 

esign stage. 
present. The iMp2Ct of this should be considered in detail at the 

d 
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Western Sydney Orbital 	 Environmental Impact Statement 

Recommendation 63: Potential drainage and flood flows at Crossing No. 30w 
have not been adequately considered in the Orbital EIS. It is essential that this 
impact be full)i defined and resolved. A,,exe- ' / I-f` ~ 

The EIS states that flood levels will increase by up to 6.6m along the eastern route option in the 

vicinity of Crossing No. 30e, increasing the land inundated by 8ha. 	
CIL,, 

The EIS states that the flood levels will increase up to 6m along the western route at Crossing 

No. 24w, increasing the land inundated by 1.5ha. Even though this is in Liverpool LGA, the 

stormwater flows across Elizabeth Drive into Fairfield's area. There does not seem to be any , 

strategy to mitigate the impact of this increase in flood level. 

Recommendation 64: Stormwater and flood flows from Crossing No. 24w have 
the potential for serious impact on the Fairfield LGA. This matter has not been 
adequately deaIr with in the Orbital EIS, and requires further attention. 

Sufficient space should be provided within the proposed road reserves for stormwater quality 
and quantity facilities such as detention basins, sedimentation basins and water quality ponds. 

Basin 22 is a proposed detention basin in Liverpool LGA on Cabramatta Creek. This basin has 
che potential to reduce downstream peak levels for the 100-year flood event. This would provide 
sianificant benefits to property owners in Lower Cabramatta Creek in Fairfield City Council's 
2rea, potentially reducing flood level by up to 0.3m. 

11.2.2 Noise W211S 

Noise walls have the potential to impact upon both the local drainage and flooding patterns. 
Noise walls constructed across overland flow paths or within a 1 00-year flood plain should be 
designed to allow the safe passage of these flows with appropriate mitigating measures to 
ensure that there is no adverse impact. 

Recommendation 6S: Particular care wit/ be required with the design of noise 
walls to allow safe passage of extreme flood and drainage flows. 	

I 
11.2.3 Sediment and Erosion Control 

De'211ed sedim'e'nt and erosion control plans will be required. Council's Environmental Services 
should be consulted. 

Recommendation 66: The RTA to consult with the Environmental Services _group 
at Fairfield City Council in relation to the development and implementation of 
detailed sediment and erosion control plans for the orbital. 

11.2.4 Probable Maximum Flood 

The impact of the Probable Maximum Flood should also be considered! 

11.2.5 Emergency Service Implications 

In the interest of public safety in areas that are presently affected 6y flooding, the SES 

ev2cuation plan should be u 
' 
odated to reflect the change in traffic conditions with the 

construction of the remaining link of the WSO. 

Recommendation 67: The RTA ensure that the current SES evacuation plan be 
updated in accordance with changed circumstances and traffic conditions 

caused by the Orbital. 
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WATER QUALITY 

V 
. 
olume 3, Page 33.4 - The EIS 

stated that there is little water quality information for Ropes 

Creek, Reedy Creek and Caddies Creek. This issue should be reviewed 
by Fairfield City 

Council's Environmental Branch. Other issues that need to be considered are the impact
-on the 

water table level and salinity. 

Recommendation 6 8: The RTA ensure that the i
mpact of the proposed Orbital 

~n the level of 
the regional water table, and on saliniry~ be fully defired and 

resolved. 

Some areas of the City are affected by- acid sulphate soils however, the mapping of these areas 
rtment of Land and Water 

should -be sought from the Depa 
is not -very comprehensive. 
Conservation,-. 

Recommendation 69: The RTA ensure 
that the impact of the proposed Orbital 

~n~__a_cid sujphate soils within the Fairfield LGA be appropriately considered. 

11.4 REGULATORY 
& PLANNING CONSIDERATIONS 

11.4.1 On Site Detention PolicY (OSO) 	

ield LGA was 
The reduction of minimum lot sizes from 2ha to 

I ha in the rural area of the Fairf 

considered by 
Council to be of concern in terms of the capacity of the existing drainage system 

to acc--mmodate increased stormwater runoff. The capacity of the existing drainage system. 

whicn comprises earth table drains and open watercourses, was clearly seen to be inadequate 

given the anticipated level of future development. Council's response to the problem 
W21S to 

introduce an on-site detention (OSD) 
policy. The VVestern Sydney Orbital Development will 

11 	uired to limit 
increase the impervious area, thus causing an increase in runoff. 

OSD w I be req 

the discharge in 2 controlled fashion. A number 
of permanent wetlands/detention basins are 

proposed and the design of these should be examined in 
det2ii at the design stage. 

11.4.2 Existing DCP & LEP 

Fairfie!d City Council's DCP 
and LEP for the rural area set out guidelines for the management of 

both storn*vater and flood flows. These guidelines require that 211 
development within the 

Fair-flield LGA 
must provide for resultant increases in storm-water run-off by construction of an 

appropriate on-site detention systern in accordance with Council's On-Site Detention Handbook. 

ined as land within the I 00-year 
Under existing DCP and LEP guidelines, flood 

liable land is def 

Average Recurrence Interval as shown on the DCP 
Map. No building is to be erected and no 

work car~ed out on flood-liable land unless in accordance with Councils Flood Plain 
Management Policy. In assessing 2 proposal to erect a building or carry out work on flood- liable 

land, Council will take into consideration the~ 

eflect on flood behaviour 

potential increase flood hazard or flood damage to property 

potential to increase erosion, siltation or destruction of the riverbank 

:1 	vegetation in the area-, 

zi 	effect on the water table 

zi 	effect on bank stability 	
d development in time of flood 

:i 	safety of users or occupiers of the propose 

:i 	capacity of the flccdway-, and 	 rvices and rescue 
potential to increase the risk to life and personal safety of emergency se 

personnel 

2001 	 Submission by Fairfield City Council 	
page 45 
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Environmental Irnpact Statement. 

11 
-4.3 Liverpool District Stormwater Management Plan (SMP) 

~ The stormwater management plan addresses . 
environmental Protecton' issues as defined in i the Protection of the Environment Administration Act 199 1. 

This includes stormi Water quality, river flow, riparian vegetation and aquatic habitat management. The plan is not intended as flood 
management plan and issues relating solely to flooding should not affect the primary 

purpose of the plan, which is to,~nprove the standard of stormwater quality. 

11.4.4 RTA's Stormwater Management Plan (SMP) 

The RTA's StOrmwater Management Plan should also be consulted and questicns raised with regards to this document fielded by the Roads and Traffic Authority. 

11-4.5 Native Vegetation Conservation Act 1997 

Cabramatta Creek is -a prescribed stream and any work that is situated bed or bank of any part of a river or lake requires a permit from DLWC within 20 ­etres of the 

11.5 REFERRAL & CONSULTATION 

With this type of 
prol5osal the following authorities, trusts and legislation should be c-nsulted. 

z) DLWC 

z) Fisheries 

z) Georges River REP 

z) Native Vegetation Act for Cabramatta Creek 
Z Hawkesbury Nepean Trust 
:I Threatened Species Conservation Act 1995. 

__1 

KEY ISSUES - WAT ER, DRAINAGE & FLOODING 
Flood Liable Land 

1 00-year flood 
event studies are available for Ropes, Ready and Eastern Creek. but do not 

appear to have been used in those aspects 
of the EIS that have immediate imcact on the Fair,

fleid Local Government Area. This information should be taken into account.' 
Flood Manlgement 

I 
nadeq u2te provision appears to have been made for mitigating the impacts on Fair

-field of X flood events originating in the Liverpool 
LGA, and flowing across should be rectified. 	 Elizabeth Drive. This I 

Stormwater Management 

Insufficient space appears to have been allowed wfthin the proposed road 17E-serves for 
stormwater quality arid quantity f2ciffties such as detention basins, sediment2'Lcn basins 
and water quality ponds. This deficiency should be addressed. 

Impact of Noise Walls 

Z 	
Anti-noise walls to be constructed across overiand flow paths, or within 

1 00-year flood plain areas, should be designed to allow the safe passage 
of these flows with appropriate Mi'tigating measures to avoicladverse impact. 

Sediment and Erosion Control Plans 

Consultadcn with Council's Environmental Services Division will be required to ensure that 
appropriately detailed sediment and erosion control plans are developed and implemented. 

----------- 
Nlarcn nol 	
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Figure 18.1 a 
Figure 18.1b 

Figures 32.IA— 32.1D 
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APPENDIX B 

Summary Report by Sydney Groundwater Company Pty Ltd 
Dated 29 June 2001 (2 pages) 
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SYDNEY GROUNDWATER COMPANY PTY LTD A.B.N. 94 082 966 943 	 SYDND' 

Environmental Investigation & Monitoring Specialists 	 GROUNDWATER 

Level 1, 35 The Seven Ways Rockdale NSW 2216 

PO Box 75 Kogarah NSW 1485 AUSTRALIA 

Tel: 02-9567-4700 Fax: 02-9567-6955 Mobile: 0419-875-252 

E-mail: sydgroCazip.corn.au  

FACSIMILE 	2 Urgent 	 0 Please Reply 	 0 For Your Info 

Attention: 	Mr Warwick Davies 	 Fax No. 02 9481-8912 

Organisation: Davies Geofechnical Pty Ltd 	 YourRef: 01-019 

From: 	Nik Kontos 	 Our Ref: 

Date: 	29 June, 2001 	 Total Pages: 2 

Subject: 	Western Sydney Orbital — Preliminary Desk Study for the Assessment of 

Groundwater and Soil Salinity Conditions with Respect to Potential Impacts to 

Surface Water Quality. 

is 1.0 	Introduction 

Sydney Groundwater Company Pty Ltd (SGC) was engaged by Davies Geotechnical (Consulting 

Enaineers) to conduct a reviev~ of available data on aroundwater conditions along the proposed 

Western Sydney Orbital (NN'SO) transport route. 

With reference to vour facsimile dated 122 June, 2001 it is understood that the purpose of the study is 

to respond to concerns raised by Blacktown and Fairfield Councils with respect to groundwater and 

surface water impacts resultin(y from the construction of the NNISO. It is further understood that the 

findinas of this desk stud-,, will be incorporated into the RTA's response to public submissions 

reaarding the environmental effects of the WSO. L- 

The comments and recommendations presented herein are based on a review of the following data: 

9 	PPK Environment & Infrastructure / Sinclair Knight Merz, Chapters 18, 19, 32 and 33, Western 

Svdnev Orbital Environmental Impact Statement, 

Geological Map, 1:100.000 Geological Series Sheet 9030 Penrith Sheet, Geological Survey of 

Nle"- South \N"ales, Department of Minerals and Energy, DMR (199 1); 

• 	Telephone Conversation ~vith Mr Dan N4cKibbin (Reolonal Hydrogeologist, Sydney South Coast 

Reclion). Department of Land and Water Conservation; Z~ 

Groundwater quality. aquifer descriptions and drilling records for registered Water Bores within 

4k- m of the NN'SO route. Bore Master Database, Department of Land and Water Conservation-, 

Telephone Conversation xvith Dr Michael Knight (Director/Professor, National Centre for 

GroundNvater Manavement. Univ. Technology S-,.,dneN,); and 

Telephone Conversation N\ ith Mr Neville Pervan (Salinity Officer, Department of Land and Water 

Conservation). 

2.0 	Hvdro2eollo2icall Data 

A revle~N of the available geological mapping data indicated that the WSO route is predominantly 

aligned over areas underlain by shale and sandstone units of the Bringelly Shale Formation, which is 

part of the NVianamatta Group. The DLAIC archive of drilling and water bore records indicated that tn 

ground'~vater quality, data is limited to a single bore (DLWC Bore No. GW026226) located within a 



SYDNEY 
GROUNDWATER 

Western S cinev Orbital — Preliminary Desk Study y 
Assessment of Groundwater and Soil Saliniry Conditions 
29 June, 2001 

2 

few hundred metres from the WSO route in the Glendenning area, which was tested in 1966 
(presumably after the time of bore installation) and showed saline groundwater (electrical 
conductivity measured at 7,529 ;.&cm) to be present in fractured shale at a depth of 8.2 metres (Ref. 
Table 1, submitted previously). 

With respect to water table depth (Ref. Table 2, submitted previously), out of a total of 21 registered 
bores identified within 4km of the NN7SO route: 13 bores showed Standing Water Level (SWL) 
measured at within I Om below ground level (I I bores had SWLs within 5m BGL, and 2 bores had 
SWLs between 5m - 10m BGL). Of the remaining 8 bores, 4 bores showed SWLs less than 20m 
BGL, while 4 bores had no records available. 

Mr Dan McKibbin of DLWC explained that groundwater data for this area is limited due to the low 
well yield (< I Iltre/second) and high salinity characteristics (EC up to 15,000 ~LS/cm) of the Brinaellv 
Shale aquifer. 

	

3.0 	Other Groundwater Data 

The information provided by UNSW, Sydney and UTS suggested that although significant 
2roundwater research has been conducted in areas of dryland salinity, very little work has been on the 
hydrochemistn, of groundwater In the Bringelly Shale aquifer. Dr Michael Knight of UTS indicated 
that a research paper produced in the 1940's provided a groundwater salinity contour map for the 

Western Svdnev area. Dr Knicrht referred us to Dr Bruce Sutton of Dept. of Crop Sciences, Faculty 
of A2riculture, University of Sydney (Tel 9351 - 2050) who may be able to provide access to thi-s 
paper and the groundwater salinity map- unfortunately, Dr Sutton has not been contactable to date. 

	

4.0 	Soil Salinity Data 

N4r Neville Pervan of the DUAIC explained that the 1988/89 Series of Soil Landscape Maps provided 
little data that could be used for this WSO project with regards to soil salinity, although a survey 
designed to produce a "Hazard Map" on soil salinity I's scheduled to commence 

. 
in 2002. 

L_ 
Mr Per-van 

was able to say that it is known that salt is store . d in most Wianamatta Group shales and clays, 
ho,,\ ever. experience has shown that the salt ,N III only mobillse under prolonged wet condi i itions. 

It is implied therefore that soil salinity may only become an issue of environmental concern under 
poor drainage conditions. Mr Pen,an indicated that where the water table is very shalloNv and close to 
the ground surface (such conditions are known to exist in parts of the St Mary's. Mt Drult and 
Rickabv's Creek- areas), saline groundwater is more likely to occur due the mobilis'ation of salts from 
the Wianamatta shale and clav units. 

5.0 	Conclusions and Recommendations 

NVIth rezards to groundwater conditi i ions. the limited information obtained to date suggests that saline 
soils and Lroundwater are present at depths within I Om beloNN ground level along the-proposed VISO 
route. Given the limited time frame however, we have yet to access a groundwater salinity 

interpretation map for the area. that may allow salinity levels t'o be better quantified for the proposed 
WSO route. 

Given the limited data avallable, it would be prudent to conduct targetted field investigations 
involvin'o drilling, groundwater monitoring bore installation. sod and groundwater sampling and 
analysis, and data ill 	i terpretation along the NVSO route 	I This would provide more definitiVe 
information re2ardinc, the status of soil and groundwater conditions, which may be used to formulate 
an appropriate soils, drainage and groundwater management program that would be part of the WSO 
development plan. 

Nik Kontos. SGC Princil2al Environmental Hi'droze01211'st 

0 
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(1 page) 
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western 	ney arbital environmental impact statement 

Characteristics of Soil Lancscape Units 

Soil 
Landscape 'Loc I 

a 

Dornlinant Soil' 11 	i 	Sol Exlistlnq-~ 

777 

E 
Unit Topography~ i Relief 	opes,,,~'':~ ;~:,Sl SoWT 	s Ma terial 	1 Li t Dept Eirosion,~- ',,j 	14ai 	rd~~;, a 

Picton Steep low 90 to 300 	Greater Red and brown podzolic Clay loam A 0.5 to 2 metres Slumps and High to very high, 
Colluvial Soil hills inetres 	than 20% soils oil upper slopes; I lorizon, light to sheet erosion, potential for mass 
Landscape Unit brown and yellow podzolic medium clay B minor gully movement when 

soils on colluvial material; Horizon, stony in erosion saturated 
arid yellow podzolic soils parts 
on lower slopes and in 

drainage lines 

Luddenham Undulating 50 to 80 	5 to 20% Dark poclzolic and massive Loam/clay loam A Less than 1.5 Minor gully Moderate to very 
Erosional Soil to falling tnetres earthy clays on crests, red Horizon, light to metres and moderate high 
Landscape Unit low hills podzolic soils on upper medium clay B sheet erosion 

slopes, yellow podzolic Horizon 

and prairie soils on lower 

slopes and in drainage 

lines 

Blacktown Gently Less 	Less than Red and brown podzolic Loam/clay loam A Less than 1 Minor sheet Slight to 
Residual Soil undulating :han 30 	5% soils on crests, yellow I-orizon; light metre and gully moderate for 
Landscape Unit rises -netres poclzolic soils on slopes mottled clay B erosion non-concentrated 

and in drainage lines I- orizon flows 

South Creek Flat to S es, 	Less than Red and yellow poclzolic Loam/clay loam A Often very deep Stream bank Potentially very 
Fluvial Soil gently ihan 10 	5% soils on terraces. Forizon, light to (>2 metres) and sheet high to extreme 
Landscape Unit sloping -netres Structured plastic clays or medium clay B erosion of 

alluvial structured loams in and Forizon floodplain 

plain adjacent to drainage lines 

Berkshire Park Flat ter race ?0 	Less than Solods, red and yellow Sandy loams and less than 4.5 Confined to Low to moderate 
Fluvial Soil tops netres 	5% poclzolic on terraces; aDedalsandy metres areas for sand for non- 
Landscape Unit dissected chocolate soils, structured c ay loams in or used as concentrated 

by small plastic clays and adjacent topsoil and A unsealed flows; high for 

drainage to drainage lines h-)rizc)n; brown roads. Sheet concentrated 
channels sandy clay and and rill erosion flows 
and h gh chroma clay as well as 
narrow ir B Horizon some wind 

drainage erosion 
lines 
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Table 1. Groundwater Quality Data (Source DLWC Borernaster Database) 

Station No. Collect Date Determinand Result Units 
GW026226 7-Feb-66 pH 7.5 pH 
GW026226 7-Feb-66 Alkalinity as Bicarbonate (HCO3) 748.0684 mg/L 
GW026226 7-Feb-66 Calcium as Ca - total 260.2795 mg/L 
GW026226 7-Feb-66 Electrical Conductivity @25 C 7529 uS/cm 
GW062300 4-Jul-88 Zinc as Zn - total 0.5 mg/L 
GW062300 4-Jul-88 Manganese as Mn - total 0.5 mg/L 
GW062300 4-Jul-88 Iron as Fe - total 18 mg/L 
GW062300 4-Jul-88 Sodium as Na - soluble 77.9997 mg/L 
GW062300 4-Jul-88 pH 6 pH 
GW062300 4-Jul-88 Chloride as Cl 150.0016 mg/L 
GW062300 4-Jul-88 Copper as Cu - total ND mg/L 
GW062300 4-Jul-88 Calcium as Ca - total 12 mg/L 
GW062300 4-Jul-88 Electrical Conductivity @25 C 600 uS/cm 
GW062300 4-Jul-88 Potassium as K - soluble 3.4 mg/L 
GW062300 4-Jul-88 Magnesium as Mg - total 12 mg/L 
GW062300 4-Jul-88 Zinc as Zn - total 0.03 mg/L 
GW062300 4-Jul-88 Manganese as Mn - total 0.5 mg/L 
GW062300 4-Jul-88 Iron as Fe - total 17 mg/L 
GW062300 4-Jul-88 Magnesium as Mg - total 22 mg/L 
GW062300 4-Jul-88 pH 6 pH 
GW062300 4-Jul-88 Electrical Conductivity @25 C 1060 uS/cm 
GW062300 4-Jul-88 Potassium as K - soluble 4.3 mg/L 
GW062300 4-Jul-88 Sodium as Na - soluble 140.0008 mg/L 
GW062300 4-Jul-88 Calcium as Ca - total 31.0001 mg/L 
GW062300 4-Jul-88 Copper as Cu - total 0.1 mg/L 
GW062300 4-Jul-88 Chloride as Cl 269.9994 mg/L 
GW062300 5-Jul-88 Magnesium as Mg - total 31.6 mg/L 
GW062300 5-Jul-88 pH 6.15 pH 
GW062300 5-Jul-88 Chloride as Cl 351.9987 mg/L 
GW062300 5-Jul-88 Nitrate as N 0.11 mg/L 
GW062300 5-Jul-88 Potassium as K - soluble 4.4998 mg/L 
GW062300 5-Jul-88 Sodium as Na - soluble 172.2991 mg/L 
GW062300 5-Jul-88 Sulphate as SO4 10.2001 mg/L 
GW062300 5-Jul-88 Boron as B - total 0.11 mg/L 
GW062300 5-Jul-88 Fluoride as F - soluble 0.23 mg/L 
GW062300 5-Jul-88 Iron as Fe - total 1.27 mg/L 
GW062300 5-Jul-88 Manganese as Mn - total 0.46 mg/L 
GW062300 5-Jul-88 Silica as Si02 - reactive 9.7 mg/L 
GW062300 5-Jul-88 Zinc as Zn - total 0.08 mg/L 
GW062300 5-Jul-88 Alkalinity as Bicarbonate (HCO3) 137.8984 mg/L 
GW062300 5-Jul-88 Calcium as Ca - total 45.3 mg/L 



TnIhIp 2- Water Bearina Zone Summary (Source IDLWC Boremaster Database) 

Bore ID. FROM (m) TO (m) AQUIFER SWL (m) YIELD (L/s) SALINITY 
SALINITY 
DESCRIPTION 

GWO18374 5.7 5.7 (Unknown) 0 Salty 

GWO18374 11.8 12.1 (Unknown) 2.7 Brackish 

GWO18374 61.5 61.8 (Unknown) 1.2 Brackish 

GWO18375 27.4 27.4 Fractured Salty 

GWO18375 61.8 61.8 (Unknown) Salty 

GWO18457 19.8 52.4 Fractured 1.2 0.315 Salty 

GWO18574 124.9 127.3 Consolidated 12.8 0.149 (Unknown) 

GWO18574 134.1 135.9 Consolidated 11.5 0.229 Brackish 

GWO18679 21.3 21.3 Fractured Salty 

GWO18679 61.2 61.2 Consolidated Salty 

GWO18680 6.4 6.4 Fractured Salty 

GWO 18680 21.9 21.9 Fractured Salty 

GWO 18680 61.2 79.7 (Unknown) 1.8 Salty 

GWO 19461 19.8 52.4 Fractured 1.2 10.104 Salty 

GW026226 8.2 8.2 Fractured 1 invalid code 

GW028414 5.9 5.9 Fractured 3.9 (Unknown) 

GW028415 3 4.8 Unconsolidated (Unknown) 

GW028415 7.4 7.4 Fractured (Unknown) 

GW032593 7.6 7.6 Fractured 0.353 Salty 

GW047282 28.6 29 Fractured 28.6 0.075 (Unknown) 

GW062300 26.1 26.8 Consolidated 18 0.3 Fresh 
GWO62300 63.5 63.8 Con3olidated 6 0.95 Fresh 
GW070266 35 36 Consolidated 8 0.03 S.Salty 
GW070266 64 65 Consolidated 8 0.16 S.Salty 
GW070267 51.5 52.5 Consolidated 28.4 0.33 Good 
GW070267 64.7 65.7 Consolidated 28.4 0.22 Good 
GW101762 53 57 8.92 0.858 Good 
GW1 02688 2 5 2.5 
GW1 02708 1.4 2.2 1.374 
GW102709 1.2 2.4 1.185 
GW1 02710 1.4 2.2 1.387 
GW102711 1.2 2.5 2.114 



Table 3. Bore Construction Summary (Source: DLWC Boremaster Database) 

Bore ID. WORK—STATUS 
OWNER 
TYPE 

Drilling 
Method 

Date 
Completed 

Bore 
Depth (m) 

Depth 
Drilled (m) 

SWL 
(m) 

DDN 
(M) SALINITY 

Water 
Description 

Well 
Yield 

GWO18361 (Unknown) Private Cable Tool 217.9 217.9 (Unknown) 
GWO18374 Supply Obta ned Private Cable Tool 1/6/60 85 85 (Unknown) 
GWO18375 Supply Obta ned Private Cable Tool 1/8/60 76.2 76.2 Salty 
GWO18457 (Unknown) Private Cable Tool 1/10/59 52.4 52.4 Salty 
GWO18574 (Unknown) Private Cable Tool 1/10/61 135.9 135.9 (Unknown) 

GWO18679 Supply Obta ned Private Cable Tool 1/8/60 76.2 76.2 Salty 

GWO18680 Supply Obta ned Private Cable Tool 1/7/60 79.8 79.8 Salty 
GWO 19461 (Unknown) Private Cable Tool 1/10/59 52.4 52.4 Salty 
GWO19837 (Unknown) Private (Unknown) 1/10/62 48.7 48.8 V.Salty 

GW026226 Supply Obtained Private Cable Tool 1/1/66 8.5 8.5 invalid code 

GW028414 Supply Obtained Private Rotary 1/3/66 6 6.1 (Unknown) 

GW028415 Supply Obtained Private (Unknown) 1/3/66 0 7.6 Brackish 

GW032593 (Unknown) Private Cable Tool 1/2/70 11.8 11.9 >14000 ppm 

GW047282 (Unknown) Private Cable Tool 1/2/79 152 152 (Unknown) 

GW062300 (Unknown) Other Govt Cable Tool 1/7/88 100 100 Fresh 

GW070266 Private Rotary Air 4/7/92 105 0 Salty 

GW070267 Private Rotary 27/06/1992 84 0 Good 

GW101762 Rotary Air 4/12/95 83 83 8.92 Good 0.858 

GW1 02015 1/3/96 9 3 3 Brackish 0 

GW102688 Rotary 10/6/99 5 5.55 
GWI02708 9/4/99 4 4 1.374 280 

GW1 02709 9/11/99 4 4 1.185 54 

GW1 02710 9/11/99 4 4 1.287 270 

GW1 02711 9/11/99 4 4 2.114 270 



Date/Time: 14-Jun-2001 	8:34 AM 	 IRA 
User:GUEST 

ReoI:PMGWOI I D*QRP 

Executable :S:\G5\PROD\GROLND.E)CE 

Exe Date : 15-Dec- 1999 

System :Groundwater 

Database:Dlwcp 

DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GWO18361 	 Converted From HYDS)S 

License 

Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Bore open thru rock WASTE DISPOSAL 

Work Status :(Unknown) 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date: 	 Final Depth 217.90 m 

Completion Date :0 1 -Jan- 1961 	Drifted Depth 217.90 m 

Contractor Name 

Driller 

Property Standing Water Level 

GNN'MA Salinity 	 (Unknowrt) 

GNN'Zone Yield 

Site 
VeRits ,,e 
	osen By 	 County 	 Parish 	 PortionfLot DP 

Form A :CUMBERLAND 	 ROOTY HILL 	 161 

Licensed 

	

Region:10 - SYDNEY SOUTH COAST 	 CMA Map:9030-2N 	PROSPECT 

	

River Basin -' 12 - HAWKESBURY R-n'ER 	 Grid Zone:56/1 	 Scale :1:25,000 

Area / District : 

Elevation: 	 Northing :6259575 	 Latitude (S) :33' 47' 6" 

Elevation Source :(Unk-nown) 	 Easting :3005 10 	 Longitude (E) :150' 50' 43 

GS Map:0056D4 	AMG Zone:56 	 Coordinate Source :GD.,ACC.MAP 

Ne,ative depths indicate Above Ground Level; H-Hole;P-Pipe;OD-Outsicle Diameter: ID-Inside Diameter:C-Cemented.SL-Slot Length;A-Aperture.GS-Grain Size;Q-Quantity I.onstruction 
A 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) interval Details 
9 	 (mm) 

I 	I 	casmg 	Threaded Steel 	 0.00 	12.10 	203 	 Su.sp=dcd in Clamps 

Water Bearing Zones 
From (m) 	 To (m) Thickness (m) WBZ Type 	 S.W.L (m) 	D.D.L. 	 Yield (I-Js) 	Hole Depth (m) Duration (hr) 	Salinity (mg/L) 

(No Jiater Bearing Zone Details Found) 

Drillers Log 
From (m) 	 To (in) Thickness (in) Drillers Dminription Crological Ntaterial 	 comments 

0.00 	 14.C2 14.02 Topsoil Clay Topsoil 
14.02 	 16.45 2.43 Basalt Basalt 
16.45 	 45.72 29.27 Shale Gm Shale 
45.72 	 60.96 15.24 Shale Light Grey Shade 
60.96 	 61.56 0.60 Shale Gm Shale 
61.56 	 6.4.00 244 Basah Basalt 
64.00 	 72.54 8.54 Shade Black Shale 
7154 	 92.04 19.50 Shale Grey Shale 
92.04 	 99.06 ?.02 Sandstone Sandstone 
99.06 	 137.16 38.10 Shale Grey Shale 
137.16 	 150.87 13.71 Shale Grey Shale 
150.97 	 194.46 43.59 Sandstone Mliite Sandstone 
194.46 	 195.6S 1.2-1 Shale Grey Shale 
195.68 	 2:7.62 21.94 Sandstone Whiie Sandstone 
217.62 	 2 7.93 0.31 Shale Grey Shade 

Warning To Clients: This raw data has been supplied to the Department of Lsund and Water Conser~vatiort (DLWC) lov drWers, licensees and other sources. The DLWC does not verify the accuracy of this data 

'ne data is presented for use by Von at your criva risk. You should consider verifying this data before relying an it. Professional hydrogeological advice should be sought in interpreting and using this data. 

1 



DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GWO18361 	
Converted From HYDSYG 

Remarks 

*** End of GWO18361 *** 

M arning To Clients: This raw data has been supplied to the Deparment of Land and Water Conser~ation (DLWC) by driuers~ licensees "d the, sources. Tbe DLWC does not ver[fy the accuracy ofthis A 
The data is presented for use by you at your own risL. You should consider verifying this data before relying an iL Professional hydrogeoiogiml adAce should be Sought in interpreting and using this dam 



Water Bearing Zones 
From (m) To (m) Thickness (m) WBZ Type S.M*.L (m) 	D.D.L. (m) 

5~70 5.70 0.00 (Uk=-) 

1. 80 
12.10 2.70 

6,50 61. 
8 
0 

0.30 (Unkno-) 
0.30 (Unknows) 1.20 

Drillers Log 
From (m) To (m) Thickness (m) Drillers Description Geological N12terial 

0.00 3.04 3.04 NWe Ground Made Ground 
3.04 6AC 3.06 Shale Clay ironstone Water Suppl.v Shale 

6.10 8.83 2.73 Shale SU, 
9 R" 9 " 0.61 	Shale Shale 
8.83 9,44 0.61 Some Bands invalid Code 
9.44 39.62 30.113 Shale Some Hard Some Sofi Water Supply Shale 
9.44 39.62 30.18 Some Grave[ 
39.62 43.28 3.66 Shak Clay Shale 
43.28 4632 3.04 Shale Clav Shale 
43.28 46.32 3.04 Sandstone Some Sandstone 
46.32 50.29 3.97 Sandstone Sandstone 
46.32 50.29 3.97 Clay Bands Clay 
50.29 50.90 0.61 Sandstone NViute Sandstone 
50.29 50.90 0.61 Clay Bands Clay 
50.90 53.03 2.13 Sandstone Hard Sandstone 
53.03 77,72 24.69 Sandstone VUte Watc~ Supply Sandstone 
53.03 77.72 24.69 Clay Some Bands Clay 
77.72 85.03 731 Sandstone Sandstone 
77.72 85.03 7.31 Clay Bands Clay 

	

Yitld (lJs) 	Hole Depth (m) Duration (hr) 
	

Salinity (.gfL) 

	

0.00 
	

Salty 

Brackish 

Brackish 

Comments 

DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

O
GWO18374 	 Converted From MDS)S 

License : 

Work Type :Bore open thru rock 

Work Status :Supply Obtained 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date : 

Completion Date :01-Jun-1960 

Contractor Name 

Driller 

Property 

GWNIA 

GW Zone 

te 

	

Final Depth 	 85.00 m 

	

Drilled Depth 	 85.00 rn 

Authorised Purpose(s) 	 Intended Purpose(s) 

WASTE DISPOSAL 

Standing Water Level. 

Salinity 	 (Unknown) 

Yield 

am./is 
- sen B3 County 

Form A:CUMBERLAND 
Licensed: 

Parish 	 Portion/Lot DP 

PROSPECT 	 III 

Region:10 SYDNEY SOUTH COAST 

RiverBasin:213 SYDNEY COAST -GEORGES RIVER 
Area / District : 

Elevation : 

Elevation Source ~UnknoAn) 

GS Map :0056D4 	AMG Zone :56  

CNI-A Alap :9030-2N 	PROSPECT 

Grid Zone :56/1 	 Scale:1:25,000 

Northing :6260705 	 Latitude (S) :33' 46' 35" 

Easting :308515 	 Longitude (E) :150' 55'55" 

Coordinate Source :GD.,ACC.MAP 

Construction 	1111five depths,ldi.te Above Ground Level;H -Hole; P-Pipe;OD-Outside Diameter;ID-Inside Dianneter;C-Cernented;SL-Slot Lencith;A-Aperture:GS-Grain Stze;"uantily 
H 	P Component Type 	 From (.) 	To (M) 	On 	11) (mm) Interval Details 

(mm) 

I 	I 	Casmg 	Threaded Steel 	 -0.30 	10.10 	152 	 Suspended in Clamps 

b"Ming To Clients: This raw data has been supplied to the Department ofLAnd and water Conservation (DLNN'C) by drillers, licensees and other sources. The DLWC do~ not ~erif) the accuracy ofthis data 

Tile data is presented for use by you at your own risL You should consider verifying this data before relving On it. Professional hydrogeological advice should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 

GWO18374 	

Work Summary 	

Converted From fn'Dsle 

Remarks 

RECHARGE TEST CAPACITY 0.91 US 

*** End of GWO18374 *** 

Warning To Clients: This ra~ data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy ofthil. —0 

The data is presented for use by you at your oiva rjslL You should consider verifying this data before relying on it Professional hydrogeological advice should be sought in interpreting and using this daLL 



DEPARTMENT OF LAND & WATER CONSERVATION 

0 
GWO18375 	

Work Summary 	

Converted From MY)SES 

License : 

Work Type :Bore open thru rock 

Work Status :Supply Obtained 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date: 	 Final Depth 

Completion Date *01-Aug-1960 	Drilled Depth 

Contractor Name: 

Driller : 

Property : 

GWMA: 

GW Zone: 

76.20 fn 

76.20 m 

Authorised Purpose(s) 	 Intended Purpose(s) 

WASTE DISPOSAL 

Standing Water Level 

Salinity 	 Salty 

Yield 

W__ By 	 County 

Form A:CUMBERLAND 

Licensed 

Region:10 - SYDNEY SOUTH COAST 

PiverBasin:213 - SYDNEY COAST -GEORGES RIVER 

Area / District : 

Parish 	 Portion/Lot DP 

PROSPECT 	 III 

CMA Map :903 0-2N 	PROSPECT 

Grid Zone :5 6/1 	 Scale :1:25,000 

Elevation : 
	

Northing :6260705 	 Latitude (S) :33' 46'35" 

Elevation Source ~Unknovm) 
	

Easting :308550 	 Longitude (E) :150' 55'57" 

GS Map :0056134 	AMG Zone:56 
	

Coordinate Source :GD.,ACC.MAP 

Construction 	1,,,Iive depths indirate Above Ground Level; H-Hole;P-Pipe: 0 D-Outside Diameter; IDAnside Diameter;C-Cemented;SL-Slot Length:A-Aperture;GS-Grain Size;Q-Quanfity 
H 	P Component 	Type 	 From (m) 	To (m) OD 	ED (mm) 	Intez-vall 	Details 

(mm) 
I 	I 	Cas.g 	(Unlmo,~) 	 -0.60 	17.50 152 	 (Unkno.m) 

Water Bearing Zones 
Fr.. (m) 	 To (m) Thickness (m) NN'BZ Type S.W.L (in) 	D.D.L. (m) 	 Yield (LA) 	Hole Depth (m) 	Duration (hr) SaLinity (mg/L) 

27.40 	 27.40 	 0.00 Fra,wed Salty 

61.80 	61-80 	0,00 (UnIm—m) Salty 

Aft6rillers Log 
From (m) 	 To (m) Thickness (m) DrWers Description Geological Material 	 comments 

0.00 	 6.40 	6.40 Clay Clay 
6.40 	 26.S2 	20.42 Shale liard Shale 

26.82 	 44.19 	17.37 Shale Water Supply Shale 
44.19 	 45.72 	 1.53 Sandstone Shale Sandstonc 
45.72 	 76.20 	30.48 Sandstone Wata Supply Sandstone 
45.72 	 76.20 	30.48 Clay Bands Clay 

Remarks 

RECHARGE TEST CAPACrrY 1.0 1 LIS 

*** End of GWO18375 *** 

90".roing To Clients: This raw data has been suppBed to the Department of Land and Water Conservation (DLWC) by drWers, licensees and other sources. The DLWC does not verify theaccuracy ofthis data 
The data is pr~tcd for use by you at your own rislL You should consider verifying Otis data before relying on it. Professional hydrogeologiml advice should be sought in interpreting and using this dala- 
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DEPARTMENT OF LAND & WATER CONSERVATION 

GWO18457 	

Work Summary 	

Converied From h)D IS 

License: 

Work Type :Bore open thru rock 

Work Status :(Unknown) 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date : 	 Final Depth: 	 52.40 m 

Completion Date :01-Oct-1959 	Drilled Depth 	 52.40 m 

Contractor Name 

Driller 

Property 

GWMA: 

GW Zone: 

Site 

Authorised Purpose(s) 	 Intended Purpose(s) 

WASTE DISPOSAL 

Standing Water Level 

Salinity 	 Salty 

Yield 

Rolls By 
sen 	 County 

Form A:CUMBERLAND 
Licensed 

Region :10 SYDNEY SOUTH COAST 

River Basin :213 SYDNEY COAST -GEORGES RIVER 
Area / District 

Elevation 

Elevation Source ~Unknown) 

GS Map -0056D4 	AMG Zone :56 

Parish 	 Portion[Lot DP 

CASTLE HILL 	 114 

CNIA Map :9030-2N 	PROSPECT 

Grid 7—one:56/1 	 Scale :1:25,000 

Northing :6262270 	 Latitude (S) :33' 45'48" 

Easting :313920 	 Longitude (E) :150' 59'27" 

Coordinate Source :GD.,ACC.MAP 

Construction 	1,,,I,ve depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Len gth;A-Aperture;GS-Grain Size:Q-Quantity 
It 	P Component Type 	 Fro. (m) 	To (m) 	On 	ED (m.) interval Details 

(mm) 

I 	I 	C~ing 	Threaded Steel 	 0.00 	6.00 	152 	 (Unk-no%vtt) 

Water Bearing Zones 

	

From (m) 	To (.) Thickness (m) WBZ Type 	 S.'A'.L 	D.D.L (m) 	 Yield (LJs) 	HoleDepLh(m) Duration(hr) 	Salinity (mg/L) 

	

19.80 	 52.40 	32.60 Fractured 	 1.20 	 0~32 	 Salt, 

Drillers Log 

	

From (m) 	 To (m) Thickness (m) DrWers Description 	 Geological Niateri.1 	 Comments 

	

OM 	 19.81 	19.81 ShaleSand) 	 Sbale 

	

19.81 	 52.42 	32.61 Shale Waier Suppl) 	 Sb~Je 

Remarks 

SITE SEVEN ItlLLS/%A'INI_)SUK KD 2t~3 

*** End of G\N'018457 *** 

W2MLng To Clicots: This ram data has been supplied to the Department of Land "d Water Conservation (DLWQ by drillers, licensees and other sources. The DL\VC does not verify the accuracy of AS 
The data is presented for use by you at your omm risL You should consider verifying this data before relying on iL Professional hydrogeological advice should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 

0 	
Work Summary 	

Converied From HYDSIS GWO18574 

License 

Authorised Purpose(s) Intended Purpose(s) 

Work Type :Bore open thru rock WASTE DISPOSAL 

Work Status :(Unknown) 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date : 	 Final Depth 	 135.90 m 

Completio n Date :0 1 -Oct- 1961 	Drilled Depth 	 135.90 m 

Contractor Name 

Driller 

Property Standing Water Level 

GWMA: Salinity (Unknown) 

GW Zone: Yield 

AMkNgite 

Rmolslesn By 	 County Parish PortiowLot DP 

Form A :CUMBERLAND PROSPECT 196 

Licensed 

Region:10 - Si'DNEY SOUTH COAST CNIA Map:9030-2N PROSPECT 
River Basin :212 - HAWKESBURY RIVER Grid Zone:56/1 Scale :1:25,000 

Area / District : 

Elevation : Northing :6261275 Latitude (S) :33' 46' 15" 

Elevation Source ~Unknown) Easting :306150 Longitude (E) :150' 54' 24" 

GS Map :0056D4 	A.NIG Zone:56 Coordinate Source :GD.,ACC.MAP 

Construction Ne,afive depths indicate Above Ground Leve1;H-Hole;P-F`tpe:0D-Cutside Diameter; I D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture:GS-Grain Size;Q-Quantity 

H 	P Component Type 	 From (m) 	To 	 OD 	ED (mm) Interval Details 

(mm) 

C~w& 	(UnLoo,,.) 	 0.00 	5.40 	203 	 (Unknom) 

Water Bearing Zones 
From (m) To (m) Thickness (m) WBZ Type 

124.90 127.30 2.40 Consolidated 
135.90 1.80 ConsoliciaM 134, 

10 rillers Log 
From (m) To (m) Thickness (m) DrWers Description 

0.00 7.92 7.92 Clay Grey Stick- 
7.92 45.11 37.19 Shade 

45.11 55.47 10.36 Sandstone 
45.11 55.47 10.36 Shale Scams 
~5.,2 7 68.58 13.1 1 	Shale 
68.58 80.77 12.19 Sandstone Shale 
68.58 80.77 12.19 Cl.v Seams 
80.77 124.96 44.19 Shale 

124.96 127.40 144 Sandstone Water Suppi) 
127.40 134.11 6.71 	Shale 
134.11 135.94 1.83 Sandstone Waicr Supply 

	

S.%N'.L (nn) 	D.D.L (m) 
	

Yield (Us) 	Bale Depth (m) Duration (hr) 
	

Salinity (mg/L) 

	

12.80 
	

0.15 
	

(Unkno,vn) 

	

11.50 
	

0.23 
	

Brackish 

Geological Material 

Clay 

Shale 

Sandstone 

SL.k 

Shale 

Sandstone 

Clay 

Shale 

Sandstone 

Shale 

Sandstone 

comments 

Remarks 

SITED KILDARE ST. BLACKTOWN UCHARGE TEST CAPACITY0.230 L'S 

End of GW018574 *** 

ftwat'aing To Clients: This raw data has been supplied to the Department of Land axid %*N'*at*ff Conservation (DLWC) by drillers, licensees and other sources. The DLWC doies not verify the accisracy of this data 
The data is presented for use by you at your own risL You should consider verifying this data before relying an iL Professional bydrogeological advice should be sought in interpreting and using this data- 
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DEPARTMENT OF LAND & WATER CONSERVATION 

GWO18679 	

Work Summary 	

Converied From MAR 

76.20 rn 

76.20 rn 

License : 

Work Type :Bore open thru rock 

Work Status :Supply Obtained 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date: 	 Final Depth 

Completion Date -0 1 -Aug- 1960 	Drilled Depth 

Contractor Name 

Driller 

Property 

GWMA 

GW Zone: 

Site 

Authorised Purpose(s) 	 Intended Purpose(s) 

WASTE DISPOSAL 

Standing Water Level 

Salinity 	 Salty 

Yield 

MY VA By 	 County 
	

Parish 	 Portion/Lot DP 

Form A:CUMBERLAND 
	

PROSPECT 	 ill 
Licensed 

Region:10 SYDNEY SOUTHCOAST 
	

CMA Map :9030-2N 	PROSPECT 

River Basin -213 SYDNEY COAST - GEORGES RIVER 
	

Grid Zone :56/1 	 Scale :1:25,000 

Area / District : 

Elevation - 
	

Northing :6260675 	 Latitude (S) :33* 46' 36" 

Elevation Source :(Unknown) 
	

Easting :308515 	 Longitude (E) :150' 55'55" 

GS Map :0056D4 	AMG Zone :56 
	

Coordinate Source :GD.,ACC.MAP 

Construction 	Nealive depths indicate Above Ground Level, H-Hol e; P-Pipe; CD-Outside Diameter; ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity 
H 	P Component Type 	 From (m) 	To (m) 	On 	ED (mm) 1niterval Details 

(enm) 
I 	I 	Casing 	(unkrio-) 	 -0.90 	17.70 	152 	 Suspended in Cl-ps 

Water Bearing Zones 

	

From (m) 	 To (.) Thickness (in) NVBZ Type 	 S.W.L. (m) 	D.D.L (m) 

	

21.30 	21.30 	0.00 Fractured 

	

61.20 	61.20 	0.00 Consolidate-d 

Drillers Log 
From (m) To (m) Thickness (m) Dr-Wers Description Ceological Material 

0.00 4.57 4.57 Clay Clay 
4.57 21.33 16.76 Shale Grey very Hard Shale 
4.57 21.33 16.76 Aquifer Nommal Aci 

' 
infer 

21.33 43.89 2-1.56 Shale Gre~ Shade 
43.89 47-54 3.65 S=dstone Shale lli.cd Sandstone 
47.54 50.59 3.05 Sandstone Sandstone 
47.54 50.59 3.05 Clay Ban& Clay 
50.59 76.20 25.61 Saridstone Wazer Suppl) Sandstone 

Yield (LJs) 	Hole Depth (in) Duration (hr) 

Comments 

Salinity (mg[L) 

Saty 

Salty 

to 

Remarks 

RECHARGE TEST CAPACITY 1.26 LIS 

*** End of GWO18679 *.* 

NN Ming To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, license,es and other sourcm Tie DLWC does not verif~ the accuracy of .4.0 
The data is presented for use b) you at your own risk. You should consider verifying this data before relying on it- Professional hydrogeologicall adAce should be sought in interpreting and using this dam 
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DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

4PGWO18680 	 Converted From h)DS)S 

License: 

Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Bore open thru rock WASTE DISPOSAL 

Work Status :Supply Obtained 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date : 	 Final Depth 79.80 m 

Completion Date :01-Jul-1960 	Drilled Depth 79.80 to 

Contractor Name 

Driller 

Property Standing Water Level 

GWNIA Salinity 	 Salty 

GW Zone: Yield 

RofsleSn By 	 County 
	

Parish 	 Portion(Lot DP 

Form A:CUMBERLAND 
	

PROSPECT 	 III 
Licensed 

Region:10 SYDNEY SOUTH COAST 
	

CNIA Map :9030-2N 	PROSPECT 
River Basin :213 SYDNEY COAST - GEORGES RrVER 

	
Grid Zone :56/1 	 Scale -. 1:25,000 

Area / District 

Elevation 
	

Northing :6260675 	 Latitude (S) :33' 46'36" 

Elevation Source ~Urlknown) 
	

Easting :308555 	 Longitude (E) :150' 55'57" 

GS Map :0056134 	AMG Zone :56 
	

Coordinate Source :GD.,ACC.NiAP 

Construction 1,,Ilive depths indicate Above Ground Level; H -Hole;P-Ppe;00-Cutside Diameter; ID-Inside Diameter:C-Cemented,SL-Slot Length;A-Aperiure,GS-Grain Size;Q-Quantity 

R 	P Component Type 	 From (m) 	To (m) 	OD 	11) (mm) Interval Details 

(MITI) 
I 	I 	C-asing 	(Unknom) 	 -0.90 	18.10 	152 	 Su.sperided in Clarnps 

Water Bearing Zones 
From (in) To I.) Thickness (m) WEZ Type 

640 6.40 	0.00 Fractured 
2 

1 

- 90 21.90 	0.00 Fractured 
6 1.20 79.70 	18.50 (UnLmoAm) 

Drillers Log 
From (m) To (m) Thickness (m) Drillers Description 

ODO 5AS 	5.48 Clay 
5 48 45.11 	39.63 Shale Some Hard Some Soft Nk aic~ Supply 

45,11 49.98 	4.87 Sandstone 
45.11 49 QR 	4.137, Clay bands 
49,98 79-85 	29.87 Sandstone White Water Supply 
49.98 79.85 	29.87 Clay Bands 

	

S.W.L (m) 	D.D.L (.) 	Yield (1-1s) 	Hole Depth (m) Duration (hr) 
	

S21mitv (mg[L) 

Salty 
Salty 

	

1.80 
	

Salty 

Geological Material 	 Comments 

Clay 

Shale 

Sax~dmnr 

Clay 

Saticistone 

Clay 

Remarks 

RECHARGE TEST CAPACITY 0.91 LIS 

*** End of GW'018680 — 

ef"arning To Chentv This raw data has been supplied to the Department ofl~ncl and Water Conservation (DLWC) by drWers, licensees and other sources. The DLWC does not verify the accuracy of this data 
The data is presented for use by you at your iti~n risL You should consider verifying this data before relying on iL Profiessional hydrogeologiml advice should be sought in interpreting and using this data. 
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DEPARTMENT OF 

' MO 19461 

LAND & WATER CONSERVATION 
Work Summary 	

Converted From HYDSIS 

License 

Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Bore open thru rock WASTE DISPOSAL 

Work Status :(UnknoNvn) 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date : 	 Final Depth 52.40 to 

Completion Date :01-Oct-1959 	Drilled Depth: 52.40 m 

Contractor Name 

Driller 

Property Standing Water Level 

GWM.A Salinity 	 Salty 

GWZone: Yield 

ft 

jis _V 
,iosen By 	 County 	 Parish 	 Portion/Lot DP 

Form A:CUMBERLAND 	 CASTLEHILL 	 114 

Licensed : 

Region : 10 SYDNEY SOUTH COAST 
River Basin :213 SYDNEY COAST - GEORGES RIVER 

Area / District 

Elevation 

Elevation Source ~Unknown) 

GS Map :0056D4 	AMG Zone:56  

CMA Map :9030-2N 	PROSPECT 

Grid Zone:56/1 	 Scale :1:25,000 

Northing :6262300 	 Latitude (S) :33' 45'47" 

Easting :313875 	 Longitude (E) :150' 59'25" 

Coordinate Source :GD.,ACC.N1AP 

Negative depths indicate Above Ground Level;H-Ho1e;P-Pipe:0D-0utside Diameter; ID-inside Diameter, C-Cemented:SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity ,onstruction 
J 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) lnt~al Details 

(mm) 
I 	I 	Casii:ig 	Threaded Steel 	 0.00 	6.00 	152 	 (UnImown) 

Alater Bearing Zones 

	

From (m) 	 To (m) Thickness (m) WBZType 	 S."'.L (m) 	D.D.L 

	

19.80 	 5140 	32.60 Frw=ed 	 1.20 

I 	irs Log 

	

From (m) 	 To (m) Thkkness (m) DrWers Description 	 Geologi~l Material 

	

0,00 	 19.El 	19.81 Shale S=dy 	 Shale 

	

19.81 	 52.42 	32.61 Shale WaterS.ppiy 	 Shale 

Yield (L/s) 	Hole Depth (m) Duration (hr) 

10.10 

Comments 

Salinity (mgfL) 

Salty 

Remarks 

;lTE SEVEN lULLS,%k1N`DS0P, kD .1 153 

*** End of GNN'019461 .** 

Naming To Clients: This ra" data has been supplied to the Department of Lard and M ater Consemation (DLWC) by driliers, licensees and other sources~ The DLWC do,es not verify the accuracy of this data 
The data is presented for use b) you at your o~n risL You should consider verif)ing this data before relying on iL Professional hydrogeologiml sidAce should be sought in interpreting and using this daEa_ 

I () 



DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

*019837 	 Converted From HYDSIS 

License : 

Work Type :Bore open thru rock 

Work Status :(Unknown) 

ConstrucL Method(Unknown) 

Owner Type -Private 

Commenced Date: 	 Final Depth 

Completion Date :01-Oct-1962 	Drilled Depth 

Contractor Name : 

Driller: 

Property: 

GWMA: 

GW Zone: 

48.70 m 

48.80 m 

Authorised Purpose(s) 	 Intended Purpose(s) 

IRRIGATION 

Standing Water Level 

Salinity 	 V.Salty 

Yield 

His 
tosen By 	 County 

Form A:CUMBERLAND 

Licensed 

Region:10 - SYDNEY SOUTH COAST 

River Basin:212 - HAWKESBURY RIVER 

Area / District : 

Parish 	 Portion[Lot DP 

CASTLE HILL 	 55 

CNIA Map :9030-1 S 	RIVERSTONE 

Grid Zone :56/1 	 Scale :1:25,000 

Lievation: 
	

Northing :6266250 	 Latitude (S) :33' 43'37" 

Elevation Source :(Unknown) 
	

Easting :311300 	 Longitude (E) :150' 57'48" 

GS Map :0056D3 	AMG Zone:56 
	

Coordinate Source :GD.,ACC.MAP 

Construction N,,,five depths indicate Above Ground Level. H-Hole; P-Pipe ~G D-Outside Diameter; 10-Insi de Diameter: C-Cemented;SL-Slot Length;A-Apenure:GS-Grain Size;Q-Quantity 

If 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) Inter~al Details 
(mm) 

I 	I 	Casing 	Threaded Steel 	 -0.30 	5.10 	152 	 Driv= into Hole 

Water Bearing Zones 
From (m) 	To (m) Thickness (m) WBZ Type 

"rillers Log 
From (m) To (m) Thickness (m) Drillers Desuiption 

0M 0.91 0.91 Topsoil 
0.91 4.57 3.66 Clay 
4.57 5.48 0.91 Clay Grey 
SAG 7.01 1.53 Sbale 
7.01 20.11 13.10 Sandstone 

20.11 20.72 0.61 	Shale 
20.72 30.78 10.06 Sandstone 
30.78 32.30 1.52 Clay 
32.30 39.01 6.71 	Stmdstone 
39.01 39.92 0.91 	Clay 
39.92 43.29 3.36 Sandstone 
432S 44.50 1.22 Clay Ironstone Gravel 
44.50 4&76 4.26 Sandstone 

S.W.1- (.) 	Ill (.) 	Yield (Us) 	Hole Depth (m) Duration (hr) 	Salinity (mg/L) 

(No ifatcr Bearing Zone Details Found) 

Geological Material 

Topsoil 
Clay 
CIL) 
Shale 
Sandsto.e 
Shale 
Sandstone 
Ci.N 
Sandstotte 
In, a] id Code 
Sandstone 
Clay 
Sandstone 

Comments 

Remarks 

Q&T. Clients; This rs" data his been supplied to the Department of Land and Water Consemation (DLWQ by drillers, licensees and other sources. The DLWC does not ~erify the auuncy of this data 
The data is presented for use by you at your o%m risL You should considu verifying this data before relying on iL Professional hydrogeological ad~ice should be sought in interpreting and using this data. 

I I 



DEPARTMENT OF LAND & WATER CONSERVATION 

GWO19837 	

Work Summary 	

Converied From HEDSYS I 

*** End of GWO19837 *** 

Warning To Clients: This r1% data has been supplied to the Dep2runent of Lind and Water Conservation (DLWC) by drillers~ Licensees; and other sources- The DLWC dam not verify the accuracy of this data 48 11~ data is presented for use by you at your ovwn risL You should consider verifying this data before relying on it. Professional hydrogeologicaJ advice should be sought in interpreting and using this data. 



Water Bearing Zones 
From (m) 	 To (m) 711ickness (m) NVEZ Type S.%%'.L- (m) 	D.D.L (m) 

1.00 8.20 	

8-~o 	

0.00 Fractared 

Abbrillers Log 
From (.) 	 To (m) Thickness (m) Drillers Description Geological Niaterial 

0.00 	 2.13 	2.13 Clay Red Clay 
—13 	 2.43 	 0.30 Shale Shale 
2.43 	 7.92 	 5.49 Clay Gr= Clay 
7.92 	 8.53 	0.61 	Shale Sme 

Yield (LJs) 	Hole Depth (m) Duration (hr) 
	

Salinity (mgfL) 

invalid code 

Comments 

DEPARTMENT OF LAND & WATER CONSERVATION 

so
GW026226 	

Work Summary 	

Converted From HYDSI'S 

License 

Authorised Purpose(s) Intended Purpose(s) 

Work Type :Bore GENERAL USE 

Work Status :Supply Obtained 

Construct. MethodCable Tool 

Owner Type :Private 

Commenced Date: Final Depth 	 8.50 m 

Completion Date :0 1 -Jan- 1966 Drilled Depth 	 8.50 m 

Contractor Name : 
Driller: 

Property -* Standing Water Level 

GWnA: Salinity invalid code 

GW Zone: Yield 

ite 
e ,te Rus 

osen By County Parish Portion/Lot DP 

Form A:CUMBERLAND ROOTY FULL 24 

Licensed : 

Region:10 SYDNEY SOUTH COAST 

River Basin :212 HAV;nSBURY RIVER 

Area / District : 

Elevation : 
Elevation Source ~Unknown) 

GS Map :0056D4 	AMG 7,one:56 

CKA Map:9030-2N 	PROSPECT 

Grid Zone :56/1 	Scale :1:25,000 

Northing :6263340 	 Latitude (S) 33' 45'4" 

Easting :300655 	 Longitude (E) :150' 50'52" 

Coordinate Source :GD.,ACC.NLkP 

Construction Nealive dLpths indi.tL Above Ground Level;H-Hole;P-Pipe:OD-Outside Diarneter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperlure;GS-Grain Size;Q-Quanfity 

11 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) Intet-val Details 

(mm) 

I I Casing 	Nil 
	

0.00 	0.00 	0 	 (1-Julmom) 

I I Casing 	Drilled 
	

0.00 	8.50 	101 	 (Unko.,n) 

Remarks 

*** End of GNN'026226 *** 

%'aruing To Clients: This ra~ data has be,en supplied to the Department of I-and and Water Conser-vation (DLWC) by drillers~ Lictnse,es and other sources. Tle DLWC does not verify the accuracy of this data 

The data is prmented for use by you at your own risL You should consid~ verifying this data before relying on it- Professional hydrogeological advice should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GW028414 	 Converted Front hT,99 

License - 

Authorised Purpose(s) 	 Intended Purpose(s) 

WorkType:Well 	 IRRIGATION 

Work Status :Supply Obtained 

ConstrucL MethodRotary 

Owner Type :Private 

Commenced Date: 	 Final Depth 	 6.00 m 

Completion Date :01-Mar-1966 	DrWed Depth 	 6.10 m 

Contractor Name 

Driller 

Property 	 Standing Water Level 

GWMA: 	 Salinity: 	 (Unknown) 

GW Zone: 	 Yield : 

Site 

RlIeSn By 	 County 
	

Parish 	 Portion/Lot DP 

Form A:CUMBERLAND 
	

MELVILLE 	 14 

Licensed 

Region:10 SYDNEY SOUTH COAST 
	

CMA Map :9030-2N 	PROSPECT 
F-iver Basin :212 HAV;KESBURY RIVER 
	

Grid Zone :56/1 	 Scale :1:25,000 

Area / District : 

Elevation: 
	

Northing :6259470 	 Latitude (S) :33' 47' 8 " 

Elevation Source ~Unknown) 
	

Easting :298550 	 Longitude (E) :150' 49'27" 

GS Map :0056D4 	AMG Zone:56 
	

Coordinate Source :GD.,ACC.MA.P 

Construction Neg3live depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameterj D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity 

H 	P Component Type 	 Fro. (m) 	To (m) 	OD 	ID (mm) Interval Details 

(.m) 

I 	I 	Casing 	Concrete Cylnder 	 0.00 	0.00 	121S 	 (Uakmo,,n) 

Water Bearing Zones 

	

From (m) 	 To (in) Thickness (m) W'BZ Type 	 S.W.L. (in) 	D.D.L (in) 	 Yield (Us) 	Hole Depth (m) Duration (hr) 	S."ity (mg[L) 

	

5.90 	 5.90 	0.00 Fractured 	 190 	 (Un"O.M) 

Drillers Log 	 to 

	

From (m) 	 To (in) Thickness (in) Drillers DestripLion 	 G-logiml NUterial 	 Comments 

	

(hoo 	 3.66 	3.66 Clay 	 Cla) 

	

3~66 	 6.10 	 2.44 Shale Soft Broken 	 Sh.1, 

	

6M 	 6.11 	0.01 Shale Grey Hard 	 Shale 

Remarks 

*** End of GNN'028414 *.* 

W,iu-nixig To Clients: This ra- data has been supplied to the Department of Land and Water Conservation (DLWQ by driLlers, Licensees and other sourcm The DLW'C does not verify the accur,acy of th.402. 

The data is presented for use by you at your own rksL You should considu verifying this "t2 before relying on it. Professional hydrogeological advice should be sought in interpreting and using this dzi~a- 
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DEPARTMENT OF LAND & WATER CONSERVATION 

0) 	

Work Summary 	

Converted From HYDS)S 
GW028415 

License 
Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Well IRRIGATION 

Work Status :Supply Obtained 

Construct. Method(Unknown) 

Owner Type :Private 

Commenced Date : 	 Final Depth 0.00 

Completion Date :01-Mar-1966 	Drilled Depth 7.60 m 

Contractor Name 

Driller 

Property Standing Water Level 

GWMA Salinity: 	 Brackish 

GW Zone: Yield: 

ite 

RRIA By 	 County 
	

Parish 	 Portion/Lot DP 

Form A:CUMBERLAND 
	

ROOTY HILL 	 106 

Licensed 

	

Region:10 SYDNEY SOUTH COAST 
	

CMA Map :9030-2N 	PROSPECT 

	

RiverBasin:212 HAWKESBURYRIVER 
	

Grid Zone :56/1 	 Scale :1:25,000 

Area / District 

Elevation 
	

Northing -6260200 	 Latitude (S) :3 3' 46' 44 " 

Elevation Source ~Unknown) 
	

Easting :296985 	 Longitude (E) :150' 48'27" 

GS Map :0056D4 	A-MG Zone :56 
	

Coordinate Source -.GD.,ACC.MAP 

Construction 1,g,live depths indicate Above Ground Level;H-Ho1e;P-Pipe:0D-0utside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length:A-Aperture;GS-Grain Size;"uantity 

H 	P 	Component 	Type 	 From (m) 	To (m) OD ED (mm) 	Interval 	Details 

(mm) 

BacLfili 	Backfill 	 0.00 	7.60 1066 

1 	C-asiag 	Concrete Cyindm 	 -0.90 	-0.90 1066 (1-Julmo,va) 

Water Bearing Zones 
From (m) 	 To (m) Thickness (m) M'BZ Type S.W.L (m) 	D.D.L (m) 	 Yield (LJs) 	Hole Depth (m) 	Duration (hr) Salinit) (mg.1L) 

3.00 	 4.80 	 1.80 Unconsolidated (Unkno~) 

740 	 7.40 	 000 Fractured (UnIcuo'.) 

Drillers Log 
From (m) 	 To (m) Thickness (m) DrWers Description Geological Nlatc~ial 	 Comments 

0.00 	 0.61 	 0.61 	Lcarn Sandy Loam 

0.61 	 3.05 	 2.44 	Clay Clay 

3.05 	 4.88 	 1 Sl 	Clayey Sand, co-a~el 

4.88 	 7.62 	 2.74 Shale Soft Broken Water Suppi) Shale 

7.62 	 7.64 	 0.02 Shale Grey Hard Shale 

Remarks 

*** End of GNN'028415 *** 

op 
Warning To Clients: This ra~ data his been supplied to the Department of L,&nd and Water Consemation (DLWC) by drWers, ticensees and other sourceL The DLWC does not verify the accuracy of this data 

The data is presented for use by you at your own risL You should consider verifying this data before relying on iL Professional hydrogeological advice should be sought in interpreting and using this data. 

15 



DEPARTMENT OF LAND & WATER CONSERVATION 

GW032593 	

Work Summary 	

Converted From 111`16 

License : 

Work Type :Bore 

Work Status :(Unknown) 

Construct. MethadCable Tool 

Owner Type Trivate 

Commenced Date : 	 Final Depth 	 11.80 m 

Completion Date :01-Feb-1970 	Drilled Depth 	 11.90 m 

Contractor Name 

Driller 

Property 

GWMA: 

GW Zone: 

Authorised Purpose(s) 

Standing Water Level 

Salinit-, 

Yield 

Intended Purpose(s) 
GENERAL USE 

Over 14000 ppm 

.. Site 

HIRE By 	 County 
	

Parish 	 Portion/Lot DP 
Form A:CUMBERLAND 
	

PROSPECT 	 141 

Licensed 

	

Region:10 SYDNEY SOUTH COAST 
	

CNI-A Map :9030-lS 	RIVERSTONE 

	

River Basin :212 HAWKESBURY RIVER 
	

Grid Zone:56/1 	 Scale:1:25,000 
Area / District 

Elevation 
	

Northing :6264210 	 Latitude (S) :33' 44' 38" 

Elevation Source ~Unknown) 
	

Easting :303985 	 Longitude (E) :150' 53'2" 

GS Map :0056D3 	AMG Zone:56 
	

Coordinate Source :GD.,ACC.MA-P 

Construction Ne,alive depths indicate Above Ground Level; H-Hole;P-Pipe;OD-Outside Diameter; I D-Inside Diameter; C-Cemen led; SL-Slot Length;A-Aperiure;GS-Grain Size;Q-Quantity 

H 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) 1nierval Details 

(mm) 

(No Construction Details Found) 

Water Bearing Zones 

	

From (m) 	 To (m) Thickness (m) WBZ Type 	 S.W.L. (m) 	D.D.L. 	 Yield (l.Js) 	Hole Depth (m) Duration (hr) 	Salunir.,. (mg/l,) 

	

7.60 	 7.60 	0.00 Fracrure'd 	 0.35 	

to 

Drillers Log 

	

From (m) 	 To (m) Thickrcss (m) Drillers De~scription 	 Geological Material 	 Comments 

	

OM 	 6.09 	6.09 Clay 	 Cl., 

	

6.09 	 11.88 	5.79 ShAlc Black Water Supply 	 Shal~ 

Remark,:; 

*** End ofGNN'032593 **' 

\N arning To Clients: This raw data has lamn supplied to the Deparanent of Land and Water Conserva Lion (DLWC) by drillers, lice,asees and other sourctrs. The DLWC does not vc~rify the accuracy of Audi P 
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydroge,alogical advice should be sought in interpreting and using this data. 
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Water Bearing Zones 
From (m) To (in) Thickness (m) 'AIEZ Type S.M'.L 	D-D.1- (m) 

28.60 29.00 	 0A0 F-t-ed 28.60 

Drillers Log 
From (m) To (in) Thickmess (in) Drillers Description Geological Material 

0.00 0 40 	0.40 Topsoil Dark Topsoil 
0.40 1.20 	 0.80 Clay Clay 
1.2u 6.8o 	 5.60 Shale Clay Shale 
6.80 60.30 	53.50 Shale Wata Supply Shale 

60.30 61.00 	0.70 Shale Sandstone Shale 
61.00 83.80 	22.80 Sandstone Grey Sandstoue 
83.80 84.20 	0.40 Shale Clay Shale 
84.20 137.00 	52.80 Sandstone Grey Silry Sandstone 
137.00 138.60 	1.60 Shl~ Clay Shale 
138.60 152~00 	1140 Sandstone Grey Silt), Sandstone 

	

Yield (Us) 	Hole Depth (in) Duration (hr) 
	

Salinit) (.gfL) 

	

0.08 
	

(unim-) 

Comments 

DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

0 	
Converted From MDSI'S GW047282 

License :10131-107370 

Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Bore DOMESTIC 	 IRRIGATION 

Work Status :(Unknown) IRRIGATION 

ConstrucL MethodCable Tool STOCK 

Owner Type :Private 

Commenced Date: 	 Final Depth 152.00m 

Completion Date -Ol-Feb-1979 	Drilled Depth 152.00m 

Contractor Name : 

Driller:1435 	 ISELT, John Hans 

Property : Standing Water Level 

GWMA: Salinity 	 (Unk-noAm) 

GW Zone: Yield 

Parish Portion/Lot DP 

GIDLEY 12 

GIDLEY NOT AVAILABLE 

CMA Map :9030-1 S FJVERSTONE 

Grid Zone :56/1 Sc-ale:1:25,000 

Northing :6268600 Latitude (S) :33' 42' 18" 

Easting :306975 Longitude (E):150' 55'2" 

Coordinate Source :GD.,ACC.MAP 

By 
	

County 

Form A:CUMBERLAND 

Licensed :CUMBERLAND 

Region:10 SYDNEY SOUTH COAST 

River Basin:212 HAWKESBURY RIVER 

Area / District 

Elevation 

Elevation Source ~Unkcnown) 

GS Map :0056D3 	ANIG Zone:56 

Construction 	Negal,ve depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter, ID-Inside Diameter;C-Cemented;SL-Slot Length:A-Aperture:GS-Grain Size:0-Cluantity 
H 	P Component Type 	 From (in) 	To 	 CID 	ED (mm) Inter%.&I Details 

(m-) 

(No Construction Details Found) 

Remarks 

End of GNN'047282 *'* 

ft.rning To Clients: Ibis raw data has been supplied to the Department of Land "d N*lk'*at*er Con~ation (DLWC) by drillers, licetusees and other sowces. ne  DLWC does not verif 
' 
v the accuracy of this data 

The data is presented for use by you zt your o%m risk- You should consider verifying this data before relying on it- Professional hydrogeoiogical advice should be sought in interpreting and using this dat~ 
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DEPARTMENT OF LAND & WATER CONSERVATION 

GW062300 	

Work Summary 	

Converted From M'Dos 

License :10BI-137938 

WorkType:Bore 

Work Status :(Unknown) 

Construct. MethodCable Tool 

Owner Type :Other Govi 

Commenced Date : 

Completion Date :01-Jul-1988 

Contractor Name : 

Driller :1435 

Property : - N/A 

GWMA: 

GWZ,one: 

	

Final Depth 	 100.00 M 

	

Drilled Depth 	 100.00 rn 

ISELT, John Hans 

Authorised Purpose(s) 	 Intended Purpose(s) 

INDUSTRIAL 	 INDUSTRIAL 

Standing Water Level 

Salinity 	 Fresh 

Yield 

Site 
Rolls 

sen By 	 County 
Form A:CUMBERLAND 

Licensed :CUMBERLAND 

Region:10 SYDNEY SOUTH COAST 

River Basin :213 SYDNEY COAST - GEORGES RIVER 

Area / District 

Elevation 

Elevation Source :(Unknown) 

GS Map :0056D4 	AMG Zone :56 

Parish Portion/Lot DP 

FIELD OF MARS Ll DP734689(99999) 

GIDLEY NOT AVAILABLE 

CMA h1ap :9030-2N PROSPECT 

Grid Zone :56/1 Scale:1:25,000 

Northing :6258238 Latitude (S) :33' 47' 59" 

Easting :314817 Longitude (E) :150' 59'58" 

Coordinate Source :GD.,ACC.MAP 

Construction 	1,91five depths indicate Above Ground Level;H-Hole,P-Pipe:OD-Outside Diameter;[D-inside Diameter;C-Cemented;SL-Slat Length:A-Aperture;GS-Grain SLze;Q-Quantity 
H 	P Component Type 	 From (m) 	To (m) 	OD 	ID (mm) Interval Details 

(mm) 

I I Casing 	PA"C. 	 -0.30 	13.70 	168 	 C=mted 

I 	I 	Casmg 	Pressure CemcnLed Casing 	 0.00 	13.70 	168 	 (Unknown) 

Water Bearing Zones 

	

From (m) 	 To (m) Thickness (m) WBZ Type 	 S.M'.1- (m) 	D.D.L (m) 

	

26.10 	 26.80 	 0.70 Comolidaled 	 18.00 

	

63.50 	 63.80 	 0.30 Consolidated 	 6.00 

Drillers Log 
From (m) To (m) Thickness (m) Drillers Description Geological Material 

0.00 0,40 0A0 Topsoil Topsoil 

040 5.60 5.20 Sandstone Some Layers Sandstone 

0,40 5.60 5.20 Shale Clay Shale 

5~60 9.50 3.90 Sandstone Yellow Sardslone 

9.50 12.10 2.60 Shale Shale 

12.10 26.80 14.70 Sandstone Grey Water Supply Sandstone 
26.80 37.70 10.90 Sandstone Grey Some Shale Sandstone 
37.70 38.10 0A0 Shale Shale 

38.10 100.00 61.90 Sandstone Grey Water Supply Sandstone 

	

Yield (Us) 	Hole Depth (m) Duracion (hr) 
	

Salinity (mgL) 

	

0.30 
	

Fresh 

	

0.95 
	

F,je 

Comments 

Remarks 

BORE IS NOT USED AS IRON REMOVAL IS UNECONONUC.,89 

*** End of GkN'062300 .** 

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conser~vation (DLWC) by drillers, Licensees and other sourc~ The DLWC does not verify the accuracy of thile 

The data is presented for me by You at Your 0~ risL 1 on should consider verifying this data before relying on it- Professional hydrogeological advice should be sought in interpreting and using this data- 
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Water Bearing Zones 
From (m) 	 To (m) Thiclness (m) WBZ Type S.W.1- (.) 	D.D.L- (m) 

35.00 	36,00 	1.00 Coitsolidated E.00 
8. 00 64,11 	

65 00 	

1.00 Consolidated 

rillers Log 
From (.) 	To (m) ThicLness (m) Drillers Description Geological Nuteriat 

0.00 	2.62 	2.62 TOPSOIL 
2.62 	9.50 	6.88 CLAY 
Q 5n 	 19 no 	 8.50 SHkLE 

18.GO 	104.00 	86.00 SANDSTONE 
104.00 	 105.00 	1.00 CLAY 

	

Yield (1-1s) 	Hole Depth (m) Duration (hr) 
	

S.Linity (al 

	

O~03 
	

S.Salry 

	

0.16 
	

S.Salty 

Comments 

DEPARTMENT OF LAND & WATER CONSERVATION 

0 	
Work Summary 	

Converted From MDEIS GW070266 

License: 

Work Type :Bore open thru rock 

Work Status : 

Construct. MethodRotary Air 

Owner Type :Private 

Commenced Date : 	 Final Depth 	 105.00 M 

Completion Date ,04-Jul- 1992 	Drilled Depth 	 0.00 

Contractor Name : 

Driller :1556 	 ORCHARD, Rodney Ronald 

Property 

GWMA 

GW Zone: 

ite 

Authorised Purpose(s) 	 Intended Purpose(s) 

DOMESTIC 

Standing Water Level 

Salinity 	 Salty 

Yield 

'Rolls 
sen By 	 County 

Form A :CUMBERLAND 

Licensed 

Region:10 SYDNEY SOUTH COAST 

River Basin :212 HA%VKESBURY RIVER 

Area I District: 

Elevation 	 0.00 

Elevation Source 

GS Map :0056D3 	AMG Zone:56 

Parish 	 Por-tion[Lot DP 

CASTLEHILL 	 47 

CMA Map :9030-IS 	RIVERSTONE 

Grid Zone :56/1 	 Scale :1:25,000 

Northing :6267581 	 Latitude (S) :33' 42' 53" 

Easting :309623 	 Longitude (E) :150' 5644" 

Coordinate Source : 

Construction 1,,,tive depths indicate Above Ground Level: H-Hole;P-Pipe;CD-Cutside Diameter; ID-Inside Diameter; C-Cemented; SL-Slot Length;A-Apemure,GS-Grain Size;Q-Quantity 

H 	P Component Type 	 From (m) 	To (m) 	OD 	ED (mm) 1nterval Details 
(m.) 

I 	I 	C~ing 	Steel 	 -0.30 	10.00 	165 	 Driven into Hole 

Remarks 

*** End of GNN'070266 .** 

#AX—ing To Clients: This raw data his been supphed to the Deparanent of Land and Water Cons~ation (DLWC) by drWers, ticensees and other sources- The DLWC does not verify the accuracy of this data 
The data is presented for use by you at your om risL You should consider verifying this data before relying on iL Professional hydrogeological adviceshould be sought in interpreting and using this data- 
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DEPARTMENT OF LAND & WATER CONSERVATION 

GW070267 	

Work Summary 	

Converted From Mlb 
License : 

Work Type :Bore open thru rock 

Work Status : 

Construct. MethodRotary 

Owner Type :Private 

Commenced Date: 	 Final Depth 	 84.00 m 

Completion Date :27-Jun-1992 	Drilled Depth 	 0.00 

Contractor Name : 

Drifler :1556 	 ORCHARD, Rodney Ronald 

Property 

GWMA 

GNA' Zone 

Site 

Authorised Purpose(s) 	 Intended Purpose(s) 

DOMESTIC 

Standing Water Level: 

Salinity 	 Good 

Yield 

RIS/ein By 	 County 
	

Parish 	 Portion/Lot DP 

Form A:CUMBERLAND 
	

CASTLE HILL 	 47 

Licensed 

	

Region:10 SYDNEY SOUTH COAST 
	

CMA Map :9030-1 S 	RIVERSTONE 

	

River Basin :212 HAVIKESBURY RIVER 
	

Grid Zone :56/1 	 Scale:1:25,000 

Area / District: 

Elevation: 	 0.00 
	

Northing :6267587 	 Latitude (S) :33' 42' 52" 
Elevation Source : 
	

Easting :309480 	 Longitude (E) :150' 56'38" 

GS Map :0056D3 	ANIG Zone:56 
	

Coordinate Source : 

Construction 	le,alive depths indicate Above Ground Level; H-Hoie; P-Pip e:OD-Outside Diameter;ID-Inside Dianneter-,C-Cennented;SL-Slol Length;A-Aperture:GS-Grain Size;"uantity 
H 	P Component Type 	 From (.) 	To (m) 	OD 	ED (mm) lnter~val Details 

(m.) 
I 	I 	C~smg 	Steel 	 -0.50 	8.00 	165 	 Dven into Hole 

Water Bearing Zones 

	

From (M) 	 To (m) Thickness (m) WRZ Type 	 S.W.L. (m) 	D.D.L. (m) 

	

51.50 	52.50 	1.00 Consolidated 	 28.40 

	

64.70 	 65.70 	1.00 Consolidated 	 2S.40 

Drillers Log 
Fro. (m) To (m) Toickness (m) Drillers De~scripfion 	 Geologi"l Altuial 

0.00 0.20 	0.20 TOPSOTL 
0.20 1.40 	1.20 CLAY 
1.40 3.00 	1.60 CLAY 
3.00 3.90 	0.90 SANDSTONE 
3.90 4.20 	 0.30 SHALE 
4.20 81.50 	77.30 SANDSTONE 

81.50 84.00 	 2.50 CLAY 

Yield (LJs) 	Hole Depth (m) Duration (hr) 

033 
0.22 

Comments 

Salinity (mg/L) 

Good 

Good 

40 

Remarks 

*** End of GW070267 -* 

Warning To Clients: This ra~ data has been supplied to the Departm"t of Land and 'A ater Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accurxe,v of this 0, 
The data is presented for me by you at your own r[sL You should consider verifying this data before relying on it. Professional hydrogeologiml advice should be sought in interpreting and using' this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 

so
Work Summary 

GW101762 

License :I OBLI57341 
Authorised Purpose(s) Intended Purpose(s) 

Work Type :Bore DOMESTIC DOMESTIC 

Work Status : STOCK 

Construct. MethodRotary Air 

Owner Type: 

Commenced Date : 	 Final Depth 83.00 m 

Completion Date :04-Dec-1995 	DrUled Depth 83.00 m 

Contractor Name :DALTON WATER DRILLING SERVICES 

Driller:1523 	 DALTON, John Micheal 

Property 	N/A Standing Water Level 8.92 m 

GWMA Salinity: Good 

GW Zone: Yield : 0.86 L/s 

By 	 County Parish Portion/Lot DP 

Form A:CUMBERLAND GIDLEY LOTI DP841334 

Licensed :CUMBERLAND GIDLEY LOTI DP841334 

Region:10 - SYDNEY SOUTH COAST CNIA Map 

River Basin : Grid Zone Scale 

Aren / District; 

Elevation Northing Latitude (S) 

Elevation Source Easting Longitude (E) 

GS Map 	 A-MG Zone: Coordinate Source 

Construction 
1,,,1we depths indicate Above Ground Level;H-Hole:P-Ptpe;00-0utside Diameter:0-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity 

H 	F Component Type 	 From 	To (m) 	OD 	ED (mm) interval Details 

(m.) 

I 	Hole 	Hole 	 0.00 	E3.00 	160 	 Rota, Air 

I 	I 	C~asmg 	PVC Class 9 	 0-00 	83.00 	160 	 Glued; Seated on Bottom 

Water Bearing Zones 

	

From (m) 	To (m) Thicknw (m) NA'BZ Type 	 S.A'.1- (m) 	D.D.L (m) 	 Yield (Lis) 	Role Depth (.) Duration (he) 	Salinity (mgfL) 

	

53.00 	 57.00 	4.00 	 8.92 	 0.86 	 83.00 	1.50 	 Good 

rillers 

Log 

	

From (m) 	To (m) Thickness (m) Drillers Description 	 Geological Nfateriat 	 Comments 

	

(), 0 0 	 2.50 	2.50 Red and Black Cl.y 	 Cl., 

	

250 	 6.00 	3.50 Soft Shale 	 Sbale 

	

A Or, 	 3S.00 	3100 Blue Shle 	 Shal~ 

	

3E.00 	 83.00 	45.00 Wlutc Sandstone 	 Sandstone 

Remarks 

*** End ofGNN'101762 *'* 

qW.—ing To Clients: This m% data his been supplied to the Department of lAnd and 'A ater Conser~ation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data 

The data is presented for use by you at your o~n risL You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GW1 02015 

License :10BL157409 

Authorised Purpose(s) Intended Purpose(s) 

Work Type :Bore DEWATERING DEWATERING 

Work Status : (GROUNDWATER) (GROUNDWATER) 

Construct Method 

Owner Type: 

Commenced Date: 	 Final Depth 9.00 M 
Completion Date -0 1 -Mar- 1996 	Drilled Depth 

Contractor Name : 
Driller: 

Property: 	N/A Standing Water Level 3.00 rn 
GWMA: Salinity Brackish 

GW Zone: Yield 0.00 

site 
ggs 

sen By 	 County Parish Portion/Lot DP 
Form A: 
Licensed :CUMBERLAND ST LUKE LOTI DP24184 

Region:10 - SYDNEY SOUTH COAST CMA Map: 
River Basin: Grid Zone: Scale 

Area / District 

Elevation Northing Latitude (S) 
Elevation Source: Easting: Longitude (E) 

GS Map: 	 AMG Zone: Coordinate Source : 

Construction 1,,11ive depths indicate Above Ground Level; H-Hoie; P-Pipe;OD-Outside Diameter; ID-Inside Diameter; C-Cemented; SL-Slot Length,A-Aperiure:GS-Grain Size;Q-Quantity 

H 	P Compotient Type 	 Fro. (m) 	To (m) 	OD 	UD (mm) Interval Details 

(mm) 

(No Construction Details Found) 

Water Bearing Zones 
From (m) 	 To (m) Thickness (m) NVBZ Type 	 SAN.L- (m) 	D.D.L- (m) 	 Yield (LJs) 	HoleDepth(m) Duration(hr) 	Salinit) (mgrL) 

(No Water Bearing Zone Details Found) 	
40 

Drillers Log 
Fro. (m) 	 To (m) Thickness (m) Drillers Dest,ription 	 Geological Material 	 Comments 

Remarks 

Form A Remarks 

L-shaped Pit uith measu~rerneuts 20 m. by 9 m. along one branch and 20 m. by 3 m. along the othu. 
Sealed off from aquifer and not purnped from. 
DETAILS OBTAINED BY PHONE 

*** End of GNA'102015 ` 

Warning To Cfients: This r9% data has be~n supplied to the Department of Land and %katerConservation (DLINQ by drWers, licensees and other sour~ The DLWC does not verify the accuracy of thils 
The data is Presented for use by you at your 0,vin risL You should mnsider verifying this data before relying on it. Professional hydrogeological advice, should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 

4OGW102688 	

Work Summary 

License : I OBLI 59263 

Work Type:Bore 

Work Status: 

Construm MethodRotary 

O-Amer Type: 

 

Authorised Purpose(s) 

MONITORING BORE 
Intended Purpose(s) 

MONITORING BORE 

Commenced Date: 	 Final Depth 
Completion Date: 10-Jun-I 999 	Drilled Depth 

Contractor Name:MACQUARIE DRILLING 

Driller:1712 	HOWE, Steve Robert 

5.00 m 

5.55 In 

  

Property N/A 

GWMA 

GW Zone: 

 

Standing Water Level 

Salinity 

Yield 

 

sen By, 	 County 	 Parish 	 Portion/Lot DP Geologist 	 Form A:CUMBERLAND 	 PROSPECT 	 LOT23 DP571630 

	

License.d:CLTMBERLAND 	 PROSPECT 	 LOT23 DP571630 
Region:10 - SYDNEY SOUTH COAST 	 CNIA Map: 

River Basin 	
Grid Zone: 	 Scale 

Are2 / District 

Elevation: 	
Northing 	 Latitude (S) Elevation Source : 	
Easting 	 Longitude (E) 

GS Map : 	 AMG Zone: 	 Coordinate Source 

Construction 11,11,ve depths indicate Above Ground Level:H-Hole;P-Pipe~OD-Outside Diameter; ID-Inside Diameter:C-Cemented:SL-Slat Length;A-Aperlure;GS-Grain Size;"uantity 

H P I omponent Type From (m) To (m) Do ID (mm) 	lnte~al 	Details 

I 	Hole Hole 0.00 5.55 

(-M) 
125 

1 	1 	Casmg 
I 	I 	Op=Mg 

PVC ClWs 18 
Slou 

0.00 1.00 50 C: 00m; Scr—.d 

I 	I 	Opening Scr~ 
0.00 1.00 50 PVC Cl~ 18; SL: Inuo 

I 	Annulas (UaLmo—) 
1.00 
0.70 

5.00 50 PVC Clisss 18; A: Amm; S~cd 
5.00 Grad-d; GS: 0-2mm; Q: 430(hn' 

ftWater Bearing Zones 

	

ro. (m) 	To (.) Thickn"s (m) WBZ Type 

	

2.00 	 5.00 	3.00 

Drillers Log 

	

From (m) 	To (,m) ThirL —~ (m) Drillus Description 

	

0.00 	 1.00 	1 .00 SAND FILL MINOR CLAN' 

	

1.00 	 4.50 	3.50 CLAY SLLTY/SANDY 

	

4.50 	 5.55 	1.05 SHALE WEATHERED 

S.W.L. (m) 	D.D.L. 
2.50 

Geological AUten2l 

Sand Difl 
Clay Bands 
Shalc 

Yield (1Js) 	Hole DepLh (m) Duration (hr) 	Salinity (mg/L) 

Comments 

Remarks 

Form A Remarks 
THREE MONITORWELLS ON SERVICE STATION SITE LOCATED AT THE CORNER OF SUNWYHOLT ROAD AND FORGE STREET (BLAWCKTO%kN).CONSTRUCTION DERTAILS FOR 3 WELLS ARE SANE. 

'End of "'102688 *** 

ning To Clients: This raw data has been supplied to the Department of Land and Water Con,e,,adon (DLWC) by clrillers~ licensees and Othu sources, The DLWC does not verify the accuracy of this dau The data is presented for use by you at your own risL You should consider veribing this data before relying On iL Professional hydrogeological advice should be sought in interpreting and using this data~ 
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DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GWI02708 

License :IOBLI59453 

Work Type :Bore 

Work Status : 

Construct. Method 

Owner Type: 

Commenced Date: 	 Final Depth 

Completion Date -09-Apr-1999 	Drilled Depth 

Contractor Name :McDERMOTT DRILLING 

Driller: 

Property N/A 

GWMA 

GW Zone: 

Site 

4.00 m 

4.00 rn 

	

Authorised Purpose(s) 	 Intended Purpose(s) 

	

MONITORING BORE 	 MONITORING BORE 

Standing Water Level 	 1.37 m 

	

Salinitv 	 280.00 mg/L 

Yield 

'S.., R.slesh By 	
. 
County 	 Parish 	 Portion/Lot DP 

Hydrogeologist 	 Form A:CUMBERLAND 	 PROSPECT 	 LOT2 DP233147 
Licensed :CUMBERLAND 	 PROSPECT 	 LOT2 DP233147 

Region:10 - SYDNEY SOUTH COAST 	 CM,4, Map : 
River Basin 	 Grid Zone: 	 Scale: 

Area / District 

	

Elevation: 	 Northing : 	 Latitude (S) 

	

Elevation Source : 	 Easting: 	 Longitude (E) 

	

GS Map: 	 AMG Zone: 	 Coordinate Source : 

Construction le,zifive depths indicate Above Ground Level;H-Hole;P-Pipe:OD-Outside Diameter;ID-Inside Diameter:C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;"uantity 

H 	P 	Component 	Type 	 From (in) To (in) OD 13) (mm) 	Interval 	Details 

(mm) 
I 	Holc 	Hol~ 	 0.00 4.00 120 Auger 
I 	I 	Casing 	PVC class 18 	 0.00 1.00 60 C: 0-.6.; Scrmed; Seated on Bottom; Casing Shoe 
I 	I 	Olx=g 	Slots - Horizootal 	 1.00 4.00 60 PVC Class 18; Sam; SL: 30=; A: .5mon 
1 	Annulus 	(UnL:nom) 	 0.90 4.00 Caaded; GS. 0-2mm 

Water Bearing Zones 
—om (in) 	 To (in) Thickn~s (m) WBZ Type S.1A.L. (in) 	D.D.L (in) 	 Yield (Us) 	Role Depth (m) 	Duration (hr) 	Salinity (mg/L) 

1.40 	 2.20 	 0.80 1.17 	

40 

Drillers Log 
From (.) 	 To (in) Thickness (m) Drillers Description Geologiul Material 	 Comments 

0.00 	 0.20 	0.20 CONCRETE Concretionary 
0.20 	 4.00 	 3.80 CLAY SILTY Clay B=ds 

Remarks 

*** End of GW102708 *** 

Warning To Clients: This ra" data has been supplied to the Department of Land and Water Consc~ation (DLW'C) by drillers, licexn~ and other sources. The DLWC does not verify the accuracv of this data 
The data is presented for use by you at your o" risL You should consider verifying this data before relying on it. Professional hydrogmlogical advice should be sought in interpreting and using' this dat~ 
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Parish 
PROSPECT 

PROSPECT 

CNIA Map: 

Grid Zone: 

Northing 

Easting 

Coordinate Source : 

Portion/Lot DP 
LOT2 DP233147 

LOT2 DP233147 

Scale: 

Latitude (S) 

Longitude (E) 

DEPARTMENT OF LAND & WATER CONSERVATION 

0- 	

Work Summary 

GW1 02709 

License :10BI-159453 

Work Type :Bore 

Work Status : 

Construct. Method 

Owner Type 

Commenced Date 	 Final Depth 

Completion Date -09-Nov- 1999 	Drilled Depth 

Contractor Name:McDERMOTT DRILLING 

Driller: 

Property: N/A 

GWMA : 

GW Zone: 

Authorised Purpose(s) 
	

Intended Purpose(s) 
MONITORING BORE 
	

MONITORING BORE 

4.00 m 

4.00 m 

	

Standing Water Level 
	

1.19 M 

	

Salinity 
	

54.00 mg/L 

Yield 

W'N.11S sell By County 
Form A:CUMBERLAND 

Licensed :CUMBERLAND 

Region:10 - SYDNEY SOUTH COAST 

River Basin 

Area / 13istrict 

Elevation 

Elevation Source 

GS Map 	 ANIG Zone: 

Construction 1111111e dlptft j1di.t, Above Ground Level;H-Hole;P-Pipe;OD-Outside Diarneter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture:GS-Grain Size:Q-Quantity 

H 	F Component 	Type 	 From (m) To (m) OD ED (mm) 	Interval 	Details 

(m m) 
I 	Hole 	Hole 	 0.00 400 120 Auger 
I 	I 	Czsmg 	PVC Class 18 	 0.00 1.00 60 C : 0,5m~ Samed; Seated on Bottom; Cap; Casing Shoe 
I 	I 	Op—mg 	Slou - Horizontal 	 0.00 4.00 60 PVC Class 18; Sa,vn; SL: 30=; A: .5mm 
1 	Annulus 	(Unkno,,n) 	 0.80 4.00 Ccaded, GS: C~2= 

Water Bearing Zones 

(1) 

	 To (m) Thickness (m) 'A'BZ Type S.NN'.L (m) 	D.D.1- (m) 	 Yield (LJs) 	Hole Depth (m) 	Duration (hr) 	Salinity (Mga,) 
1.20 	 2.40 	1.20 1.19 

Drillers Log 
From (m) 	 To (m) Thickness (m) Drillers Description Geological Material 	 Comments 

0.00 	 0.0~ 	UM ASFHALl Ash 
0.05 	 0.20 	 0.15 ROCK CRUSHED Rock Bars 
0.20 	 4.00 	 3.80 CLAY SILTY Cl.y B~snds 

Remarks 

*** End of GNN'102709 "* 

To Clients: This MA data has been supplied to the Department of I-And and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data 
is Presented for use by you it your own risk. You should consider verifying this data before relying on it- Professional bytirogeologicad advice should be sought in interpreting and using this daLs. 
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DEPARTMENT OF LAND & WATER CONSERVATION 
Work Summary 

GWI 02710 	 9W 

License :10BI-159453 

Work Type :Bore 

Work Status : 

ConstrucL Method 

Owner Type: 

Commenced Date: 	 Final Depth 
Completion Date :09-Nov- 1999 	Drilled Depth 

Contractor Name:McDER-MOTT DRILLING 

Driller: 

4.00 ni 

4.00 in 

Authorised Purpose(s) 	 Intended Purpose(s) 
MONITORING BOR.E 	 MONITORING BORE 

PropeM,: - N/A 	
Standing Water Level 	 1.29 m 

GWMA: - 	
Salinity 	 270.00 mg/L 

GW Zone: - 	
Yield 

Site 
Je 	Is e 	0 

it 	en By County Parish 	 PortionALot DP 
Form A:CLJMBERLAND PROSPECT 	 LOT2 DP233147 
Licensed :CUMBERLAND PROSPECT 	 LOT2 DP233147 

Region:10 - SYDNEY SOUTH COAST CMA Map: 
Wver Basin 

Area / District 
Grid Zone: 	 Scale 

Elevation: 

Elevation Source : 
Nor-thing 	 Latitude (S) 
Easting: 	 Longitude (E) 

GS Map: AMG Zone: Coordinate Source : 

Construction 	Ne,a,iv, depth, indicate Above Ground Levei;H-Hoie;P-PjPe:0D-CutSide Diameter; I D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size:Q-Quantity 
H 	P Component 	Type From (m) 	To (m) 	On 	111) (mm) 	Interval 	Details 

Hok 	Hole 
Ca.sing 	PVC Class Is 

(mm) 
0.00 	4.00 	120 Auger 

I 	opering 	Slots - HorizonEal 

	

0.00 	1.00 	60 

	

1.00 	4.00 
C: 0-.6m; Screvved; Seated on Bonom; Cap; Catsing Shoe 

Annul. 	(Ukiiom) 
60 

0.90 	4.00 
PVC Class 18; Savvn; SL: 30=; A: .5= 
Graded, GS: 0-2rnm 

Water Bearing Zones 

	

Fro. (m) 	 To (m) Thi,,kness (m) NN'BZ T) p, 	 (m) 	D.D.L (m) 

	

1.40 	 2.20 	 0.80 	
1.39 

Drillers Log 

	

From (m) 	 To (m) Thickness (m) Drillers Description 	 Geological Niateirial 

	

0.00 	 1.00 	 1.00 GRAVEL CLAYEY 	 Gravel 

	

1.00 	 4.00 	 3.00 CLAYSILTY 	 Clay l3tind, 

Yield (LJs) 	Hole Depth (m) Duration (hr) 

Comments 

Salinity (mg/L 

to 

Rpmarks 

*** End of GNA'102710 .** 

Warning To Clients: Tkis raw data has been Supplied to the Department of "nd and Water Cou~ation (DLWC) by drillers, licensees and other sourcm The DLWC does not v 	e 	 40 The data is presented for use b, vou at 	 erify th accuracy of this data 
Your own risL You should consider verifying this data before relying on iL Professional bydrogeological advice should be sought in interpreting and using this data. 
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DEPARTMENT OF LAND & WATER CONSERVATION 

0 	
Work Summary 

GW102711 

License :10BLIS9453 
Authorised Purpose(s) 	 Intended Purpose(s) 

Work Type :Bore 	 MONITORING BORE 	 MONITORING BORE 

Work Status : 

Construct- Method 

Owner Type: 

Commenced Date: 	 Final Depth: 	 4.00 m 

Completion Date :09-Nov-1999 	Drilled Depth: 	 4.00 m 

Contractor Name :McDERMOTT DRILLING 

Driller -. 

Property : - N/A 	 Standing Water Level 	 2.11 m 

GWMA: 	 Salinity 	 270.00 mg/L 

GW Zone: 	 Yield 

Faeft'leSh By 	 County Parish Portion[Lot DP 

Hydrogeologist 	 Form A:CUMBERLAND PROSPECT LOT2 DP233147 

Licensed :CUTMBERLAND PROSPECT LOT2 DP233147 

Region:10 - SYDNEY SOUIH COAST CMA Map: 
River Basin : Grid Zone: Scale 

Area / District: 

Elevation : Northing Latitude (S) 

Elevation Source: Easting Longitude (E) 

GSMap: 	 AMG Zone: Coordinate Source 

Construction 	Negative depths indicate Above Ground Level:H-Hole;P-Pipe;OD-Outside Diameter; ID-Inside Diameter; C-Cemented: SL-Siot Length;A-Aperture;GS-Grain Size:Q-Quantity 
H 	P Component 	Type 	 From (m) To (m) OD ED (111111) 	lnte~ltl 	D~ILRUS 

(mm) 

I 	Hole 	 Hole 	 0.00 4.00 120 Auger 

I 	I 	C~ing 	PVC Cl~s 18 	 0.00 1.00 60 C: D-Am: Sumed; Scated ou Bottom; C~ing Shot 
I 	I 	Opening 	Slots - Horizontal 	 1.00 4.00 60 PVC Class IS; Sam; SL: 3Dmm; A: .5mm 

1 	Artnul~ 	(Unlm—m) 	 0.80 4.00 Ciraded; GS: 0-2mm 

Water Bearing Zones 
From (m) 	 To (m) Thickness (m) NVBZ Type S.W.1— (in) 	D.D.L (m) 	 Yield (Us) 	Hole Depth (m) 	Duration (hr) 	Salinity (mgq') 

1.20 	 2.50 	1.30 2.11 

Drillers Log 
From (m) 	 To (m) Thickness (m) DrWers Description Geological N12terial 	 Comments 

0 Of) 	 4.00 	 1.00 SILn'CLAY Silty cl." 

Remarks 

*** End of GW102711 *~* 

*** End of Report *** 

0  wturna.g To Clients: This ra~ data has bftn supplied to the Department of Land and Wateir Conservation (DLNN'C) by drillm, Licensees and other sources. The DLWC do~ not verify the accuracy of this data 
The data is presented for use by you at your o%m risk. You should consiciff verifying this data before relying on it- Professional hydrogeological advice should be sought in interpreting and using this daW 
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