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8 Traffic,transportand access

This chapter provides a summary of the traffic, transport and access impact assessment undertaken by
GHD. A full copy of the assessment report is provided as Technical Report 1-Traffic, transport and access
impact assessment. The report was written to address the relevant SEARs which are outlined in Appendix A.

8.1 Assessment approach
8.1.1 Methodology
8.1.1.1 Study area

The study area for the assessmentincludes all local and State roads that would be affected by the project.
These include the Hume Highway and Cabramatta Road East, which act as key arterial road links that
provide access and egress to local roads adjacent to works sites. Local roads within the study area that
provide direct access to works sites are Broomfield Street, Junction Street and Liverpool Street, Sappho
Road and Mannix Parade.

8.1.1.2 Key tasks
The assessment involved:
. reviewing the reference design for the project

. reviewing existing road features, traffic, transport senices, pedestrian and cyclist facilities, parking,
and available traffic survey data

. estimating the traffic that would be generated during construction

. assessing the potential impacts of construction, including impacts to the operation of the local road
network, pedestrians, cyclists, parking, and public transport in accordance with Traffic Modelling
Guidelines (RMS 2013)

. assessing the potential impacts to the local road network and parking during operation

. assessing potential operational impacts on the wider transport network, including impacts to motorists,

cyclists, pedestrians, and public transport
. providing mitigation measures to manage the potential impacts identified.

In addition to the abowve, the Transport for NSW website was accessed for information relating to bus route
and timetables (January 2019).

8.1.2 Risks identified

The preliminary environmental risk assessment undertaken for the project included potential risks associated
with traffic, transport and access. Potential risks were considered according to the impacts that may be

generated by the construction and/or operation of the project, pre-mitigation. The purpose of the preliminary
environmental risk assessment was to inform the impact assessment. Further information on the preliminary
risk assessment, including the approach and methodology is provided in Appendix D.

The assessed risk level for the majority of potential traffic, transport and access risks was high. Risks with an
assessed level of medium or abowe include:

. construction traffic impacts, including temporary delays tolocal traffic

. construction staff parking resulting in impacts to street parking
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. congestion in surrounding road networks due to diversion of road users during construction due to
partial or full road closures

. reduced pedestrian and cyclist access during construction due to works on the shared path

. impacts to existing parking spaces on the western side of Broomfield Street due to the works
encroaching in this area during the construction stage

. short-term impacts to land owners and occupiers due to access restrictions during senices relocation
work

. permanent loss of parking along Broomfield Street

. additional traffic generated by maintenance activities due to the passing loop

. impacts to emergency senvices through delays in access due to works.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and
assessment requirements) and Chapter 4 (Consultation).

8.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Project features and operation) and Chapter 7 (Construction), design
development and construction planning has included a focus on awiding and/or minimising the potential for

environmental impacts during all key phases of the process.
Potential traffic, transport and access impacts have been awided/minimised where possible by:
. maintaining existing functionality of Broomfield Street by minimising widening of rail corridor

. minimising closure of roads and active transport routes and maintaining access along Broomfield
Street through staging of the construction works

. providing a temporary shared path to minimise impacts to pedestrians and cyclists

. designing the retaining walls proposed for Broomfield Street to be as narrow as possible to minimise
operational impacts along Broomfield Street

. choosing a parking configuration that minimises the loss of car parking capacity in Broomfield Street.

8.2 Existing environment

8.2.1 Regional transport context

Roads in the vicinity of the project consist of the following:

. State roads — major arterial links through NSW and within major urban areas

. Regional roads — roads of secondary importance that provide the main connections between smaller
towns and perform a sub arterial function in major urban areas

. Local roads — the remainder of generally council controlled roads.

The surrounding road network is shown on Figure 8.1.

8.2 Traffic, transportand access
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Figure 8.1 Surrounding road network
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8.2.2 State roads

The key arterial road that links to and from connector roads to the site is the Hume Highway. The Hume
Highway allows the entry and exit of traffic to the project site at a number of locations, primarily at
Cabramatta Road East and Mannix Parade. The key features of the Hume Highway within proximity to the
project site are described in Table 3.1 of Technical Report 1.

8.2.3 Localroad network and access arrangements

The following roads are located within the vicinity of the project:

. Broomfield Street

. Cabramatta Road East
. First Avenue

. Mannix Parade

. Liverpool Street

. Junction Street.

Some of the key features of each of the above roads are summarised below.
8.2.3.1 Broomfield Street

Broomfield Street functions as a collector road that runs adjacent to the eastern side of the T2/T5 railway
line. Broomfield Street has one lane in each direction south of Cabramatta Station and a 50 kilometres per
hour speed limit, reducing to 40 kilometres per hour within 200 metres of the town centre.

8.2.3.2 Cabramatta Road East

Cabramatta Road East is a sub arterial road forming part of Cabramatta Road, positioned east of the T2/T5
railway line. Cabramatta Road East provides a link between the Cabramatta town centre, Cabramatta
Station and the Hume Highway. Cabramatta Road East has two lanes in each direction and a range of
speed limits between 40 (in school zones) and 60 kilometres per hour.

8.2.3.3 First Avenue

First Avenue is a local no-through road providing access to Canley Vale Station and a residential area to the
north of the train line. First Avenue connects to Broomfield Street via Bareena Street. First Avenue has one
lane in each direction and a speed limit of between 40 (in school zone) and 50 kilometres per hour.

8.2.3.4 Mannix Parade

Mannix Parade is a local road intersecting the Hume Highway in the south and Lawrence Hargrave Road in
the north. It provides access to the residential area of Warwick Farm. It has one lane in each direction and a
speed limit of 50 kilometres per hour.

8.2.35 Liverpool Street

Liverpool Street is a local road, located about 100 metres to the east of the project. To the east, itforms a
priority controlled intersection with Hume Highway. To the west, it provides connectivity to Broomfield Street
via National Street and Sussex Street. It has one lane in each direction and a speed limit of 50 kilometres
per hour.

8.2.3.6 Junction Street

Junction Street is a local road running in an east to west direction. It links Broomfield Street to the Hume
Highway and has one lane in each direction and has a speed limit of 50 kilometres per hour.

8.4 Traffic, transportand access
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8.2.4 Traffic volumes

Traffic survey data was collected during peak hours in October and November 2018. The location of these
counts in shown on Figure 8.2. This data was analysed to determine existing intersection operational
performance. The traffic survey data collected is provided in Appendix A of Technical Report 1.

The traffic surveys indicated the following network peak hour periods adjacent to the site:
. Weekday AM peak: 7.30 am to 8.30 am

. Weekday PM peak: 16.30 pm to 17.30 pm

. Saturday peak: 12.30 pm to 13.30 pm.

These peak periods were adopted for assessment of impacts on the surrounding road network for the worst
case scenario. Table 8.1 summarises the peak hour traffic volumes in the study area.

Table 8.1 Mid-block traffic volumes
Location Road Direction AM Peak Hour PM Peak Hour
classification (vehicles per hour) (vehicles per hour)

Hume Highw ay betw een Arterial road Eastbound 2,150 1,890

Mannix Road and

Sappho Road
Westbound 1,650 1,885
Total 3,800 3,775

Cabramatta Road East Sub arterial Northbound 390 935
Southbound 840 800
Total 1,230 1,735

Broontfield Street Local road Northbound 135 140
Southbound 150 160
Total 285 300

Mannix Parade Local road Northbound 125 120
Southbound 165 135
Total 290 255

Law rence Hargrave Road | Local road Northbound 80 80
Southbound 65 65
Total 145 145

Sappho Road Local road Northbound 205 275
Southbound 45 200
Total 250 475

8.5
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The weekday AM and PM peak hour volumes at each location are typically similar, apart from Cabramatta
Road East, where the PM peak has significantly higher volumes than the AM peak. Further, the Saturday
peak total volume at Sappho Road is higher than the weekday peak, whichis assumed to be as a result of
the high density commercial activities accessed via Sappho Road (ie car sales yards and retail
establishments, including Homemaker Warwick Farm and Peter Warren Automotive).

8.6 Traffic, transportand access
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8.2.41 Heavy and light vehicle mix

The average heawy vehicle percentage for major roads within the immediate vicinity of the project is outlined
in Table 3.11 of Technical Report 1. The data indicated that heawy vehicles constitute between one and five
percent of the overall traffic volumes recorded.

In proximity to the project site Hume Highway and Cabramatta Road are approved freight routes that can
accommodate vehicles up to the size of a 26 metre B-Double (Roads and Maritime Senices, 2019).

The Roads and Maritime Services Restricted Access Vehicle Map identifies the following approved freight
routes in the vicinity of the project site to accommodate vehicles up to the size of a 26 metre B-Double.

. Hume Highway
. Cabramatta Road East.

As shown on Figure 7.5 access to the project site would utilise these approved freight routes, minimising
impacts to the local road network.

8.2.5 Intersection performance

The performance of the existing road network is largely dependent on the operational performance of key
intersections, which are critical capacity control points. Existing intersection performance was assessed by
deweloping traffic models using the AM and PM weekday peak hour surveyed data (2018) and the Saturday
peak hour data at the Sappho Road/Hume Highway intersection. A summary of the results including Level of
Senvice (LoS) is outlined in Table 8.2 and Table 8.3. Detailed modelling results are provided in Appendix A of
Technical Report 1.

8.8 Traffic, transportand access
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Table 8.2 Existing intersection operations
Intersection AM Peak PM Peak
Average LoS Control Type Deg. of Sat.* Average LoS Control Type Deg. of Sat.*
Delay* (s) Delay* (s)
Site 1: Hume Highw ay/ 25 B Signal 0.882 30 C Signal 0.929
Mannix Parade
Site 2: Lawrence Hargrave Road/ 8 A Roundabout 0.056 8 A Roundabout 0.055
Nicholls Street
Site 3. Lawrence Hargrave Road/ 7 A Roundabout 0.098 7 A Roundabout 0.082
Mannix Parade
Site 4: Hume Highw ay/ 8 A Priority 0.36 7 A Priority 0.485
Junction Street
Site 5: Hume Highw ay/ 150+ F Signal 1.0+ 150+ F Priority 1.0+
Liverpool Street
Site 6: Sappho Road/ 8 A Signal 0.534 13 A Signal 0.523
Hume Highw ay (Weekday)
Site 7: Broomfield Street/ 13 A Signal 0.222 12 A Signal 0.242
Cabramatta Road East
Site 8: Hume Highw ay/ 26 B Signal 0.688 26 B Signal 0.810
Cabramatta Road East

8.9
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Table 8.3 Existing Saturday intersection operations
Intersection Saturday Peak
Average Delay* (s) LoS* Control Type Deg. of Sat.*
Site 6: Sappho Road/ 19 B Signal 0.846
Hume Highw ay
*Notes:

e The average delay for priority-controlled intersections is selected fromthe movement on the approach with the
highest average delay.

o The level of service for priority-controlled intersections is based on the highest average delay per vehicle for the most
critical movement.

e The degree of saturation (Degree of Saturation) is defined as the ratio of the arrival flow (demand) to the capacity of
each approach.

e Average delay is given in seconds per vehicle.

Table 8.2 shows that most of the signalised intersections and roundabouts analysed currently operate with
an acceptable LoS (ie better than LoS E in accordance with the Guide to Traffic Generating Developments
(RMS, 2002)) with spare capacity in both the weekday morning and evening peak periods. The right turn
movements at the Hume Highway/Liverpool Street intersection were shown to operate at LoS F bothin the
morning and evening peak periods, indicating that the intersection is operating at, or close to capacity. Table
8.3 shows that the Sappho Road/Hume Highway intersection operates satisfactorily for the weekend peak
hour (LoS B).

8.2.6 Road safety

Crash history data was obtained for a five year period from 2013 to 2017 for roads in the study area from the
Transport for NSW Centre for Road Safety. Data was used to analyse road safety to determine:

. any road safety concerns in close proximity to the main work sites
. additional construction traffic and shared road users impact on the existing situation.

Data showed that crashes typically occur at intersections along Broomfield Street, particularly at Bridge
Street and Londfield Street intersections. In total there were 20 crashes on the roads assessed closest tothe
project. The highest number of injury related crashes recorded was at the Broomfield Street/ Longfield
Street intersection, which resulted in three injuries.

8.2.7 On and off street parking

There is generally a mix of both on street and off street parking available within walking distances to
Cabramatta Station, Canley Vale Station and Warwick Farm Station.

Around Cabramatta Stationthere is designated on street parking provided on both sides of Broomfield
Street. Off street parking within Cabramatta town centre (west of the station) is provided pre-dominantly for
local business activity associated with the town centre. There is a multi-storey paid car park located to the
east of the station accessible via Fisher Street and a smaller free car park accessible via Cumberland Street.

Warwick Farm Station is senviced by a multi-storey off street parking facility at the western side of the station.
At grade parking facilities exist adjacent to the station to the east and the west. In addition, there is on street
parking available on Hart Street, located to the west of the station.

A surwey of existing parking use in the study area was undertaken in October 2018 and focused on
Broomfield Street. The findings of the survey determined that there were approximately 379 parking spaces
available on Broomfield Street (north and south of Cabramatta Station). Untimed on-street parking is located

8.1
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on both sides of Broomfield Street. For the majority of street within the project site there is currently angled
parking on the western side of the road and informal kerbside parallel parking on the eastern side. North of
Broomfield Lane the parking consists of parallel parking on the western side only. The survey identified that
parking utilisation on the western side of Broomfield Street north of Cabramatta Station typically reaches
close to capacity between 8.00 am and 3.00 pm. Parking south of Cabramatta Station typically has some
spare capacity during the highest utilised periods (76 spare spaces), with peak utilisation at approximately
60 per cent particularly on the eastern side south of Junction Street. Observed patterns of parking utilisation
both north and south of Cabramatta Station, indicate that the majority of on street parking users are
commuters, with an increase in parking demand noted prior to 9:00 am and a decrease in demand after
3:00 pm.

Parking utilisation surveys were alsoundertaken at Canley Vale Station and Warwick Farm Station to assess
parking patterns in proximity to the compounds and work sites. First Avenue (Canley Vale Station) on the
western kerb and Warwick Farm Station follow a similar trend to Broomfield Street parking demands with
parking utilisation at capacity from 8:00 am to 3:00 pm.

8.2.8 Public transport

Both bus and train senvices operate within the study area, including four bus routes (numbers S1, 904, 823,
and N50) with stops on Broomfield Street, Cabramatta Road East, Hume Highway and Mannix Parade. No
bus routes operate within the project site.

Within the study area, passenger senices are provided by Sydney Trains along the T2 Inner West and
Leppington Line, and the T5 Cumberland Line. Two Sydney Trains stations are located in close proximity to
the project site namely Cabramatta Station, located about 130 metres north of the project site and Warwick
Farm Station located about 120 metres south of the project site. Train senices operating on the T2 and T5
lines senvices the following stations near the project:

. Canley Vale Station
. Cabramatta Station
. Warwick Farm Station.

8.2.9 Pedestrians and cyclists

Footpaths are provided throughout the study area, and there are also median refuges and signalised major
intersections. A pedestrian footpath and cycle path (shared path) is located on the western side of
Broomfield Street and forms part of the Parramatta to Liverpool Rail Trail Cycleway, joining Canley Vale
Station with Warwick Farm within the study area.

At Canley Vale Station the Parramatta to Liverpool Rail Trail Cycleway crosses the Prospect Reservoir
Orphan School Creek Trail, which is one of the longest continuous off-road bike paths in Sydney. Bike racks
are provide outside Canley Vale Station.

To the south of the project site, near Liverpool Station, the cycleway crosses the Mirambeena and Chipping
Norton loop, which is a 27 kilometre long loop consisting mostly of off-road paths.

8.2.10 Taxi and drop off facilities

There is a taxi rank adjacent to Cabramatta Station. There is a designated taxi zone (dedicated maxi taxi)
located adjacent to the Warwick Farm Station at the Remembrance Avenue/Hart Street exit.

There are two kiss and ride facilities sening Cabramatta Station. The first of these is located immediately
north of the taxi rank along the western side of Broomfield Street (two car spaces). The second is located on

the southern kerb of Cabramatta Road East (one car space).

8.2 Traffic, transportand access
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There is one pick up/drop off facility at Warwick Farm Station which is a designated five minute parking zone
sening ten car spaces. It is located on Remembrance Avenue just east of Hart Street.

8.3 Assessment of construction impacts
8.3.1 Construction traffic

Construction would generate additional vehicle movements, including light and heawy vehicles. Light vehicles
would generally be generated by construction workers moving to and from the construction work areas
and/or compounds. Heawy vehicle movements would generally be trucks delivering materials.

It is estimated that up to 60 light vehicles associated with the workforce and six heawy vehicles would use the
Hume Highway per hour during peak periods to access the project site during possessions (peak
construction activity period). Heawy vehicles consist of delivery vehicles, haulage trucks and oversized
vehicle movements that may occur within the peak hour period. Construction vehicles would then distribute
at a number of side roads to enter and leave the compound and work sites.

It is proposed that the Hume Highway would provide key access to and from the locality from the south and
north, with Cabramatta Road East and Mannix Parade comprising the two major connection points from the
Hume Highway. Liverpool Street and Junction Street would potentially be utilised as ‘left in, left out’ locations
to and from Broomfield Street, while Sappho Road may be utilised in special circumstances to access the
Jacqui Osmond Resenve. The preliminary haulage and access routes are shown on Figure 7.5. These routes
would be reviewed during the detailed design stage and confirmed following the appointment of the
construction contractor.

8.3.2 Road network performance

SIDRA modelling was undertaken using the weekday AM (morning) and PM (afternoon) peak hours and the
Saturday peak hour at Sappho Road/ Hume Highway intersections based on the 2018 traffic survey data
(refer Table 8.2 and Table 8.3).

The analysis indicated that most of the intersections potentially affected by the project during construction
would continue to operate throughout the construction period at a level of senice comparable to existing
conditions. The exceptions would be:

. the Hume Highway/Mannix Parade signalised intersection where there would be a marginal decline in
road network performance during the weekday morning and evening peak hour periods, however the

operation of the intersection would still be considered good

. the Sappho Road/Hume Highway signalised intersection where there would be a marginal decline in
road network performance during the weekday evening peak hour period, however the operation
would still be considered good.

Detailed SIDRA modelling results of these intersections are provided in Appendix B of Technical Report 1.

8.3
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8.3.3 Vehicular traffic

Broomfield Street realignment works would occur in stages to minimise the impact on traffic and parking. In
addition, staging will occur concurrently to minimise construction time. The staged and concurrent
realignment works would occur as follows:

. Stage 1A
. Stage 1B and Stage 2A
. Stage 1C and Stage 2B
. Stage 1D and Stage 2C
. Stage 2D.

These stages are shown on Figure 8.3.

8.4 Traffic, transportand access
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The traffic management approach proposed during construction, along with any associated impacts, is
discussedin Table 8.4.

Table 8.4 Proposed traffic management and im pacts
Road Proposed closure Diversion/traffic management Traffic Impact
Broonmfield | Northbound lane closure during | One lane would be closed at a time, Minor delays (estimated
Street realignment of the eastern side | allow ing bi-directional traffic to travel | betw een 1 and 2 minutes) to
road southbound lane closure along the remaining open lane, vehicles on Broomfield Street.
d::l:g realltgnme.r;t offtt:e roaccij under traffic control. Minor delays for residents
ot the westernside ot the road. No diversion w ould be implemented that access property
drivew ays.
Full road closure at night time Potential diversions w ould include Minor delays (estimated
for short periods (typically one the adjacent local roads such as betw een 1 and 2 minutes) to
night) for specific activities such | National Street. vehicles due to local road
as line marking, and w hen diversions from Broomfield
changing traffic setup to Street to adjacent roads such
progress betw een stages. as National Street.
Minor delays for residents
accessing property
drivew ays.
Sussex Closure of the southern lane The northern lane w ould remain Minor delays (estimated
Street during road alignment w orks open w ith traffic management betw een 1 and 2 minutes) to

and piling w orks associated
w ith the Sussex Street bridge.

allow ing bi-directional traffic

vehicles that travel via
Sussex Street under the
bridge.

Potential full road closure
(approximately 12 hours) during
certain bridge construction
activities (such as lifting and
positioning of the girder) for
safety reasons.

Road likely closed from Sussex
Street bridge to Junction Street. The
most likely diversion would
comprise:

* Western side of the railw ay line -
Church Street (to the west)and

Cabramatta Road via Railw ay
Parade to the east

* Eastern side of the railw ay line —

Junction Street, Cumberland
Street and Cabramatta Road with
local access maintained.

Moderate delays (estimated
betw een 2 and 5 minutes) to
vehicles that travel via
Sussex Street (bridge
underpass) can be diverted to
Cabramatta Road to cross
the rail line. Vehicles that
cross the rail line at this
location w ould incur
approximately 5 minutes of
additional travel time.

Additional minor delays to travel may be experienced by drivers as a result of temporary closures within local
streets around the work site and compounds due to deliveries of oversized equipment. The delivery of
owersized equipment would generally be undertaken outside of standard construction hours to minimise
impacts on the surrounding road network and in accordance with relevant safety considerations in
consultation with Roads and Maritime.

Measures to manage the potential for impacts to traffic are provided in section 8.5.

8.3.4 Pedestrians and cycle access

Given the nature of the works on Broomfield Street, minor diversions may be required around the
construction site to the opposite side of the road and temporary crossings may be provided. Access to the

8.6 Traffic, transportand access
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shared path on the western side of Broomfield Street would be maintained while works are being undertaken
on the eastern side of Broomfield Street. When the realignment works switch to the western side of
Broomfield Street access to the footpath on the eastern side would be maintained, however as this is nota
shared path cyclists may be directed to dismount or use the road. Works would be staged to minimise the
area of impact and impact on pedestrian and cycle access. Traffic management and signage would be
established which would aim to maintain existing pedestrian capacity, amenity and safety. This would be
facilitated by traffic controllers where required.

There may be a need to either divert pedestrians and cyclists to adjacent local roads or manage access of
pedestrians and cyclists through traffic management when Sussex Street and Broomfield Street are closed
for night works. This would cause minor delays to pedestrians and cyclists however this impactis considered
minor as the roads would only be closed for periods of one night at time, when pedestrian and cyclist use
would be reduced.

In order to maintain pedestrian access around worksites W4 and W3 south of the Sussex Street bridge, the
existing shared path would be realigned about 15 metres to the east from the corner of Broomfield and
Sussex streets and would join the existing path at the northern extent of the pedestrian footbridge over
Cabramatta Creek. The impact would be negligible as the diversion is generally in the same location.

During key activities of construction of the Cabramatta Creek and Sussex Street bridges, cranes will be
erected in worksites W4 and W3 to facilitate lifting of bridge items into place. To maintain pedestrian and
cyclist safety, the permanent and temporary shared path would be closed would be closed between Sussex
Street and Jacquie Osmond Reserve during this period. This closure would be short term, with a likely
duration of two weeks. Pedestrians and cyclists would likely need to be diverted to Cabramatta Road to
cross to the western side of the rail corridor, which could resultin significant travel time delays. In
accordance with ARTC’s stakeholder engagement program users of the shared path would be notified of the
closure prior to works commencing to minimise any potential impacts.

Other than the temporary diversion noted above pedestrian and/or cyclist access to Jacquie Osmond
Reserve from the southern end of the project site (via Warwick Farm Recreation Reserve and the Hometown
Warwick Farm car park) and from the northern end of the project site (via Cabramatta Station and
Cabramatta town centre) would not be impacted.

8.3.5 Parking

Parking impacts are likely during construction of the project. As Construction progresses along the western
extent of Broomfield Street the area which is currently angled parking would be impacted. As works progress
along the eastern extent of Broomfield Street, particularly to adjust the kerb and construct the pavement,
informal kerbside parallel parking would also be impacted. It is anticipated that at the largest staged area (1B
with 2A —refer Figure 8.3), about 46 parking spaces would be impacted. Impacts to parking are anticipated
to be less during construction of the remaining stages.

As parking is not fully utilised along the length of Broomfield Street through to Sussex Street, it is anticipated
the remaining capacity (about 14 spaces) would absorb some of the impact resulting in a reduced net loss.
In order to mitigate the potential impact to parking, ARTC is proposing to lease a vacant lot in close proximity
to the project site and provide a temporary at-grade parking area. As the temporary site would be subject to
negotiation, and was not available at the time of writing, this section details the target criteria for potential
temporary car parking site.

The proposed site would:

. aim to be located within 800 metres of Cabramatta Station
. be either an existing hard stand site or site with no existing buildings to limit the need for demolition
. provide about 40 parking spaces
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. provide suitable access into and out of the site to limitimpacts to the traffic network as a result.
A number of potential options have been identified and include sites in order of preference:
. within the town centre, bordered by commercial activities and a multi-story car parks

. surrounded by medium to high density residential properties which each have eight or more car
spaces on site

. adjacent to low-density residential properties.

It is anticipated that construction worker parking would be kept to designated compounds and areas
designated for construction workers only. Approximately 60 to 80 worker’s vehicles could be accommodated
within the site compounds. Therefore there should be minimal impact to on street parking from construction
workers. Parking locations would be detailed in the CEMP.

Measures to manage the potential for impacts on parking are provided in section 8.5.
8.3.6 Impactsto access
8.3.6.1 Residential access

During the enabling works there may be temporary disruptions to access for properties directly fronting
Broomfield Street during works to relocate or protect utilities. Additionally, there may be property access
impacts if utility relocation works are undertaken in the streets directly adjoining the project site. Any
temporary closures of driveways, if required, would be of short duration (up to one day). In many cases,
these disruptions can be mitigated through scheduling of works in consultation with the landowner and
utilising interim measures such as temporary road plates.

Vehicle access to properties located on Broomfield Street adjoining the works will be maintained during the
main construction works.

There is likely to be minor impacts on vehicle travel times to and from properties due to the imposed one
lane directional travel, which may cause minor delays to property access and egress.

8.3.6.2 School access

Lawrence Hargrave School is located adjacent to the western side of the railway corridor at the intersection
of Lawrence Hargrave Road and Station Street. During schoal drop off and pick up times there may be
increased traffic in proximity to the school which could be worsened as a result of construction traffic.

The movement of construction vehicles will be managed to minimise conflict between construction traffic and
vehicles and pedestrians associated with the school, including construction traffic awiding the peak period of
school start and finish times to minimise potential conflicts.

Measures to manage the potential for impacts on school access are provided in section 8.5.
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8.3.6.3 Jacquie Osmond Reserve

There may be potential safety impacts to vehicles, pedestrian and cyclists that use the unnamed access
track during construction due to the presence of construction vehicles using this track including where it
crosses underneath the rail corridor (between Jacquie Osmond Reserve and Warwick Farm Recreation
Resene). The potential for safety impacts would be minimised through implementation of a construction
traffic management plan (discussed in section 8.5) which would provide measures to minimise the conflict
between construction traffic, vehicles and shared path users.

Additionally, there would be no vehicle access to Jacquie Osmond via the unnamed access road on the
western side of the rail corridor while some components of the Cabramatta Creek bridge are being
constructed. This would impact users of Jacquie Osmond Reserve who access the park for sporting or
recreational activities and use the informal parking within Jacquie Osmond Reserve. This impactis
considered minor as the works would be short-term (with a likely duration of two weeks) and would likely only
impact users on the weekend when sporting events are held. During this time users would still be able to
park within the adjacent Hometown Warwick Farm car park and access the park from the southern entry.

Measures to manage the potential for impacts to access are provided in section 8.5.
8.3.7 Public transport

Features of the project such as the Sussex Street bridge works, Cabramatta Creek bridge and track works
would need to be constructed during programmed weekend rail possession periods. Possession periods
typically occur for 48 hours at a time, four times a year. During these times, itis expected that train
replacement senvices (bus senvices) will be offered to the public, coordinated by Sydney Trains. This is in
accordance with standard operating procedures for Sydney Trains and ARTC.

No impacts on existing bus senices are expected during the proposed works as no bus routes run within the
project site. Additionally, no impacts on existing taxi stands or kiss and ride locations are anticipated due to
the distance of these locations from the project (the nearest kiss and ride and taxi stands are located
adjacent to Warwick Farm and Cabramatta stations).

8.3.8 Emergencyvehicles

In the event of an emergency during construction of the project there is the potential for impacts to
emergency vehicles by way of minor to moderate delays and longer travel times as a result of road

diversions and ’stop and go’ traffic control arrangements. Additional construction traffic along local haulage
routes may also resultin minor delays to emergency vehicles.

Measures to manage the potential for impacts to emergency vehicles are provided in section 8.5.
8.3.9 Road safety

No impacts to road safety are anticipated as a result of construction of the project. The safety of road users
will be managed through measures provided in the construction traffic management plan (discussed in
section 8.5). Potential conflicts points between construction and school access is discussed in section 8.3.6.
Other potential road hazards are discussed in Chapter 20 (Health, safety and hazards).

8.3.10 Cumulative impacts

Other projects that have the potential to occur at the same time as the project are described in Appendix E.
There are no known proposed developments immediately adjacent to the project site that may be
concurrently in construction with the project.

The following proposed developments within 500 metres of the project have the potential to occur at the
same time as construction of the project.
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. a multi-storey residential centre at the corner of Broomfield and Cabramatta Road adjacent to the
station

. a carpark development in the Cabramatta town centre

. upgrade of Governor Macquarie Drive from the Hume Highway to Newbridge Road.

Potential cumulative impacts may include an exacerbation of the traffic impacts identified in this chapter
including delays resulting from reduced intersection performance, additional diversions and an additional
demand for parking.

The potential for cumulative impacts would be mitigated through implementation of the mitigation measures
proposed in section 8.5 of this report.

8.4 Assessment of operational impacts
8.4.1 Traffic and access impacts

There are no changes expected to occur to the existing road network (including pedestrian and cyclist
networks) or access arrangements to public transport as a result of the project. The project is also not
expected to generate any additional traffic movements or change the current arrangements of public and
active transport. Road intersections reviewed within the study area are anticipated to remain at their current
level of operation following the completion of the works.

Maintenance vehicles will need to access the rail corridor to undertake routine maintenance activities on the
passing loop as per existing maintenance arrangements. Maintenance works would mostly be undertaken
during possessions and would be managed in accordance with ARTC'’s existing EPL and standard operating
procedures. As a result, there are no additional traffic impacts anticipated.

There would be no changes to access arrangements for properties located along Broomfield Street.

The shared path on the western side of Broomfield Street and the footpath on the eastern side of Broomfield
Street would be reinstated as part of the project. The footpath on the eastern side would be improved from
the existing arrangement as it is currently not concreted along the length of the road, but would be following
the completion of the project.

Opportunities to integrate cycling and pedestrian elements with surrounding networks would involve the
provision of wayfinding signage, which would be explored as part of development of the urban design and
landscape plan during detailed design. This is described further in Chapter 17 (Landscape and visual
amenity).

8.4.2 Parking

As a result of changing the angled kerb parking along the western side of Broomfield Street to parallel
parking, the project would impact parking with a loss of up to 11 parking spaces proposed. There is currently
provision for 213 parking spaces along Broomfield Street between Cabramatta Station and Sussex Street, of
which 135 are located on the western side of Broomfield Street.

No permanent impacts are anticipated to the parking spaces available along the eastern side of Broomfield
Street and at Jacquie Osmond Reserve as a result of the project.

As discussed in section 8.2.7, itis anticipated the parking spaces are predominantly utilised by commuters of
Cabramatta Station. As indicated by the parking surveys, Broomfield Street has the capacity toabsorb the
reduction in parking spaces within surrounding areas, particularly between Sussex Street and Junction
Street. This could resultin an additional distance of up to 800 metres and up to 10 minutes for commuters
walking to Cabramatta Station. As parking south of Junction Street is still within 800 metres of Cabramatta
Station, spare parking capacity is within an acceptable walking distance to Cabramatta Station as defined by
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the NSW Planning Guidelines for Walking and Cycling (2004) which outlines a recommended walkable
distance for commuters of 400 metres (desirable) to 800 metres (maximum) to public transport and other
local amenities, or a cycling distance of 1.5 kilometres.

8.4.3 Cumulative impacts

There would be no anticipated cumulative traffic impacts arising from the operation of the project.

8.5 Management of impacts
8.5.1 Approach and outcomes
8.5.1.1 Approach to mitigation and management

A construction traffic management plan will be prepared prior to the commencement of works, with site
inductions for all construction personnel undertaken to outline the requirements of the construction traffic
management plan. The aim of the construction traffic management plan is to maintain the safety of workers
and road users within and adjacent to the site. The primary objectives of the construction traffic management
plan are to:

. minimise the impact of construction vehicle traffic on the overall operation of the road network

. provide continuous, safe and efficient movement of traffic for both the general public and construction
workers. Traffic control plans will be prepared as part of the construction traffic management plan that
will detail the measures to be implemented

. define the use of appropriate advance warning signs to inform users of the changed traffic condition

. provide a description of the construction vehicles and the volume of these construction vehicles
accessing/egressing the construction site

. identify measures to mitigate the impacts of these vehicles (if required)

. provide information regarding changed access arrangements and also a description of the proposed

external routes for vehicles including the construction vehicles accessing the site
. establish a safe pedestrian and bicycle riding environment in the vicinity of the site.
8.5.1.2 Expected effectiveness

ARTC and its contractors have experience managing potential traffic and transport impacts associated with
the construction and operational phases of rail development projects.

It is expected that the recommendations in this chapter, along with relevant requirements from project
approvals, and best practice guidelines would be developed into the construction traffic management plan
prepared by the contractor to manage the relevant phases of the project. Routine auditing of the
effectiveness of the implementation of the construction traffic management plan requirements would be
routinely undertaken to ensure that management measures remain adequate, effective and fit for purpose.

While access arrangements would be outlined in the construction traffic management plan, the effectiveness
of those arrangements and the requirements for any alternative and/or temporary arrangements would be
agreed with the affected property managers/ owners.

Regular monitoring and inspections would be undertaken during construction to confirm the effectiveness of
mitigation measures. Monitoring and inspections would include, but not be limited to Project Contractor’s
supenisory inspections on a daily basis and environmental representative weekly inspections.

The proposed mitigation measures are expected to be effective in providing satisfactory amenity and safety
and ensuring that the road and transport network operations would be retained at an acceptable LoS.
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8.5.2 List of mitigation measures

The mitigation measures that would be implemented to address potential traffic, transport and access
impacts are listed in Table 8.5. Technical Report 1 provides further detail on recommended mitigation
measures and provides a guide to what should be covered in the construction traffic management plan.

Table 8.5 Mitigation measures
Stage Impact Measure
Construction General impacts of A construction traffic management plan will be prepared by the

construction activities on
traffic, transport, access,
pedestrians and cyclists

contractor and implemented as part of the CEMP. It will include
measures to minimise the potential forimpacts on the community
and the operation of the surrounding road and transport
environment, including those listed in this EIS.

The construction traffic management plan will be developed in
consultation w ith relevant emergency services, Liverpool City
Council, Fairfield City Council, Roads and Maritime Services, and
public transport/bus operators.

Traffic delays

Oversized vehicles willuse designated heavy vehicle routes or
routes approved by Roads and Maritime Services.

Oversized traffic movements willbe carried out, w here possible,
outside of peak road netw ork periods, minimising the impacts on the
road netw ork.

Should oversized vehicles be required, the contractor will be
responsible for obtaining necessary permits/approvals, w here
required. Where possible, major road netw orks such as Cabramatta
Road East and the Hume Highw ay willbe used for access to the
site by heavy vehicles.

Temporary parking space
loss

Where parking spaces are lost or access is impeded, particularly for
extended periods, alternative parking willbe provided w herever
feasible and reasonable. This will include consideration of other
privately ow ned (or vacant) land w ithin close proximity to
Cabramatta Station.

Delays to Emergency
services

A minimum lane w idth of about 3.5 m will be provided along
Broontfield Street during construction to facilitate the access of
emergency service vehicle.

Parking space loss

The project site will be managed to minimise construction w orker
parking on surrounding streets. A w orker car parking strategy willbe
developed in consultation with the relevant local council to identify
measures to reduce the impact on the availability of on street and
off street parking. The strategy willidentify potential mitigation
measures including alternative parking locations. The strategy will
encourage contractor staff to:

® park within compound sites
® use public transport

® car share.

Traffic impacts

Where possible, heavy vehicle activity willbe avoided, during school
pick-up and drop-off periods (8:00 am to 9:30 am and 2:30 pm to
4:00 pm school days) in the vicinity of schools, w hen pedestrian and
vehicle activity is generally greater.
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Stage Im pact

Measure

The extent and duration of temporary road closures along
Broomfield Street and Sussex Street will be minimised to reduce the
impact on local traffic, with diversions in place to the adjoining road
netw ork.

Work areas w illprovide safe clearances from through traffic lanes in
line with Roads and Maritime’s Traffic Control at Works Sites

Manual. Should road w orks speed zones be required, the contractor
w ill develop necessary plans and obtain approvals by the governing
authority (Roads and Maritime) in consultation w ith the local council.

Residential access

Drivew ay and pedestrian access to properties adjoining the works is
to be maintained.

Where disruptions to access cannot be avoided, consultation will be
undertaken w ith the ow ners and occupants of affected properties, to
confirm their access requirements and to discuss alternatives.

Potentially affected property ow ners and residents willbe contacted
before the commencement of works. Residents will be notified via
door knocks, new sletters or letter box drops providing information
on the proposed w orks, w orking hours and a contact name and
number should any enquiries wishto be registered.

Open trenches will be filled or covered using road plates at the end
of each day to minimise impacts on vehicular access to properties,
w here necessary.

Access to Jacquie Osmond
Reserve

The contractor willconsult with Liverpool City Council and the
relevant sporting associations to minimise potential conflicts
betw een vehicles, pedestrians and cyclists at the reserve,
particularly during w eekend periods w hen sporting activities are
likely to occur.

Informal parking w ithin
Jacquie Osmond Reserve

The contractor willconsult with Liverpool City Council and the
relevant sporting associations w ith regards to scheduling and
access arrangements w henw orks are being undertaken on
Cabramatta Creek bridge, to minimise the potential impacts
associated with the loss of access to informal parking in Jacquie
Osmond Reserve.

Heavy vehicles damaging
local roads

A dilapidation survey will be undertaken of the Fairfield City Council
and Liverpool City Council ow ned/managed roads w ithin the
proposed haulage routes prior to w orks commencing and provided
to the relevant council.

8.5.3 Consideration of the interaction between measures

Mitigation measures proposed to mitigate any traffic and transport impacts during construction and operation
are not considered to result in adverse interactions with other mitigation measures.

8.5.4 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and discussed further below.

Residual impacts are the potential impacts which may remain even after the environmental management
measures outlined above have been implemented.
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Due to the application of effective environmental management measures, residual adverse impacts to traffic
and transport from construction activities are considered to be temporary and of an acceptable nature.
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9 Noise andvibration

This chapter provides a summary of the noise and vibration assessment undertaken by GHD. A full copy of
the assessment report is provided as Technical Report 2 - Noise and vibration impact assessment. The
report was written to address the relevant SEARs which are outlined in Appendix A.

9.1 Assessment approach

A summary of the approach to the assessment and the methodology used is provided in this section. A
more detailed description of the approach and methodology is provided in Technical Report 2.

9.1.1 Methodology
9.1.1.1 Study area

The study area that informed the model for the construction noise and vibration assessment has been
defined as a one kilometre buffer from the project site boundary in all directions. The construction
assessment study area extends slightly to the north of Cabramatta Station and south of Warwick Farm
Station.

The study area that informed the model for the operational rail noise and vibration assessment has been
defined as a one kilometre buffer either side of the rail corridor between the stations of Warwick Farm and
Cabramatta. The operational study area is bounded at each end by the extent of the works within the rail
corridor.

The study areas have been further sub-divided into the following noise catchment areas (NCA):

. NCAO01: The area to the north of Jacquie Osmond Reserve and west of the rail corridor. The area
comprises commercial and residential land uses. Rail noise, road traffic noise along Railway Parade
and noise from commercial premises along Railway Parade dominate the noise environment in
NCAO01.

. NCAO02: The area to the north of Jacquie Osmond Reserve and east of the rail corridor. The area
comprises residential land uses. Road traffic noise along Broomfield Street and local roads in the area
dominate the noise environment. An existing noise wall along Broomfield Street shields the catchment
from rail noise.

. NCAO03: The area to the south of Jacquie Osmond Reserve and west of the rail corridor. The area
comprises primarily residential land uses. Rail noise and traffic along local roads dominate the noise
environment in the area.

. NCAO04: The area to the south of Jacquie Osmond Reserve and east of the rail corridor. The area
comprises primarily commercial land uses. Rail noise and noise from commercial premises dominate

the noise environment.

The operational and construction noise and vibration study areas and the noise catchment areas are shown
on Figure 9.1.

9.1.1.2 Key tasks

The noise and vibration assessment involved:

. identifying noise and vibration sensitive receivers
. identifying existing noise and vibration levels in the study area
. establishing noise and vibration criteria/management levels relevant to the project
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. identifying existing noise and vibration levels from monitoring in the study area

. modelling operational rail noise for the agreed (year opening 2023 and design year 2033) scenarios
and assessing predictions against the relevant Rail Infrastructure Noise Guideline (EPA, 2013) (RING)
trigger levels

. assessing the potential for noise and vibration to exceed the applicable criteria and impact on the

amenity of sensitive receivers
. providing related noise and vibration mitigation measures.

A detailed description of the assessment methodology is provided in section 4 and section 5 of Technical
Report 2.

9.1.2 Noise and vibration criteria

The construction and operational noise and vibration criteria for the project are outlined in this section. The
criteria are referenced to the relevant noise and vibration guidelines, as stipulated in the SEARs and agency
comments.

The predicted noise and vibration levels (refer to section 9.3 and 9.4) are compared with the criteria outlined
in this section. If the predicted construction and operational noise and vibration levels exceed the criteria,
noise and vibration mitigation measures need to be considered.

9.1.21 Construction
Amenity impacts

The construction periods defined in the Construction Noise and Vibration Strategy (CNVS) (Transport for
NSW, 2018a) are provided in Table 9.1.

Table 9.1 Construction period hours of operation

Construction hours Monday to Friday Saturday Sunday/Public
holiday

Standard hours 7.00 am to 6.00 pm 8.00 am to 1.00 pm No w ork

Out-of-hours w ork - Period 1 (Day) - 7.00 am to 8.00 am 8.00 am to 6.00 pm

1.00 pm to 6.00 pm
Out of hours w ork- Period 1 (Evening) 6.00 pm to 10.00 pm 6.00 pm to 10.00 pm -
Out of hours work- Period 2 (Night) 10.00 pm to 7.00 am 10.00 pm to 7.00 am 6.00 pm to 8.00 am

The standard hours for construction periods are not mandatory and the Interim Construction Noise Guide
(ICNG) (DECC, 2009) acknowledges that some activities can be carried out outside standard construction
hours, assuming that all reasonable and feasible mitigation measures are implemented to minimise impacts
on the surrounding sensitive land uses. These works would be required due to the physical location of the
works within the operational rail and road corridors, safety reasons and to minimise impacts to transport,
environment and adjacent properties.

The ICNG applies to the management of construction noise in NSW. The guideline provides
recommendations on construction noise management levels and standard construction periods. The

construction noise management levels during recommended standard hours are not intended as a noise limit
but rather a level where noise management is required.

9.2 Noise and vibration
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Based on the ICNG, the:

. ‘noise affected’ management level represents the level above which there may be some community
reaction to noise (calculated by adding 10 dB to the RBL during recommended standard work hours

and by adding five dB to the RBL for works outside of recommended standard work hours)

. ‘highly noise affected’ management level represents the level above which there may be strong
community reaction to noise.

A summary of the project construction noise management levels for residential receivers from construction
noise and construction traffic is provided in Table 9.2 and non-residential receivers are shown in Table
9.3(within the study area). These tables show the noise management levels for the different times of the day
and night and the level used to identify the potential for sleep disturbance. A noise management level of 75
dB or abowe is considered ‘highly noise affected’

Table 9.2 Residential construction noise managementlevels, dBA

Noise Standard Out of hours Out of hours Sleep

catchmentarea | hours work - Period work - Period 2 disturbance
L AFmax

Day Evening Night Night

NCAO01 48 43 42 36 52

NCA02 48 43 43 35 52

NCAO03 47 42 42 37 52

NCA04 47 42 42 37 52

Note: The time periods for Standard hours, Out of hours work- Period 1 (Day and Evening) and Period 2 (Night) are
defined in Table 9.1

Table 9.3 Non-residential construction noise management levels, dBA
Receiver type Time of day Management level, L aeq(15min)
Industrial When in use 75 dBA (external)
Commercial When in use 70 dBA (external)
Educational institutes When in use 45 dBA (internal)
Hospital w ards and operating theatres When in use 45 dBA (internal)
Places of worship When in use 45 dBA (internal)
Passive recreation areas When in use 60 dBA (external)
Active recreation areas When in use 65 dBA (external)

Sleep disturbance

The potential for both sleep disturbance and awakenings are considered in the assessment. The ICNG
recommends that where construction works are planned to extend over two or more consecutive nights, the
project should consider maximum noise lewvels and the extent and frequency of maximum noise level events
exceeding the rating background lewvel. The rating background level is the overall single-figure background
level representing each assessment period (day/evening/night) over the whole monitoring period.

The Noise Policy for Industry (NPI) (EPA, 2017) provides the latest EPA guidance for the assessment of
sleep disturbance. The NPl recommends a maximum noise level assessment to assess the potential for
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sleep disturbance impacts, which include awakenings and disturbance to sleep stages. The NPI
recommends an initial screening test for the maximum noise level events with the following screening lewels:

. Laeq(1s min) 40 dBA or the prevailing rating background level plus 5 dB, whichever is greater
. Larmax 52 dBA or the prevailing rating background level plus 15 dB, whichever is greater.

A detailed maximum noise level assessment should be carried out if the screening test indicates there is a
potential for sleep disturbance. The detailed assessment should cover the maximum noise level, the extent
to which the maximum noise level exceeds the rating background level, and the number of times this
happens during the night time period.

Construction traffic

Construction traffic relates to light and heavy vehicle movements associated with travel to and from
construction compounds, transporting construction materials and spoil along defined haulage routes as well
as personnel travelling to and from construction sites.

Construction related traffic noise objectives are based on the Road Noise Policy (RNP) (DECCW, 2011). The
RNP states that any increase in the total traffic noise level should be limited to 2 dB above the existing road
traffic noise levels. This applies for existing residences and other sensitive land uses affected by additional
traffic on existing roads generated by land use developments. The RNP has been used to identify potential
impacts as a result of noise produced by construction traffic. If road traffic noise increases due to
construction works, is within 2 dBA of current levels, then the RNP objectives would be met and no specific
mitigation measures required.

Vibration — human comfort

Construction vibration can adversely affect the amenity of occupants inside buildings as it may affect their
quality of life or working efficiency. Human comfort impacts are experienced at levels well below those that
can damage or affect a structure and its contents.

Humans are capable of detecting vibration at levels which are well below those causing risk of damage to a
building. For construction related vibration, it is considered appropriate to provide guidance on potential
impacts in terms of a peak vibration level. The degrees of perception for humans are suggested by the
vibration level categories given in BS5228.2 —Code of Practice for noise and vibration on construction and
open sites: Part 2 Vibration (British Standard, 2009) and are shown below in Table 9.4.

Table 9.4 Guidance on effects of peak vibration levels for human comfort

Peak vibration level | Effect

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for most vibration
frequencies associated w ith construction

0.3 mm/s Vibration might be just perceptible in residential environments

1.0 mmv/s It is likely that vibration at this level in residential environments w illcause complaints, but
can be tolerated if warningand explanation has been given to residents

10 mm/s Vibration is likely to be intolerable forany more than a very brief exposure

Table 9.5 lists the predicted safe working buffer distances calculated for typical equipment vibration values to
determine indicative distances where the structural damage (standard dwelling and heritage structure) and

human comfort criteria may be exceeded. The safe working buffer distances are dependent on the
equipment that the construction contractor selects and would be refined prior to construction.

Vibration intensive plant such as vibratory rollers and pilling rigs may be used during road, bridge and noise
wall construction.

9.4 Noise and vibration
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Table 9.5 Vibration safe working buffer distances —human comfort
Equipment Human comfort
Vibration criteria 1 mmvs
Criteria source BS 5228-2

Roller 90 m
15 tonne vibratory roller 140 m
7 tonne compactor 90 m
General construction activities Dozer 60 m
Backhoe 10m
Pavement breaker 90 m
Excavator 25 m
Filing (impact) 700 m
Riling (bridge) Piing (vibratory)' 110 m
Piling (bored)’ 120 m

Note 1: Based on advice given in British Standard BS 7385:1993 — Evaluation and measurement of vibration in buildings.
Note 2: Based on levels derived from BS 5228-2. Bored piling through stones or other obstruction. Vibratory piling based
on relationship provided in Table E1.

Vibration impacts to buildings and infrastructure

Vibration transmission through the ground can cause a structure and structure coupled elements (walls,
windows) to radiate. The transmitted vibration energy has the potential to damage and compromise the
integrity of a structure as well as increase the risk of damage to building contents. Vibration intensive plant
such as vibratory rollers and pilling rigs may be used during road, bridge and noise wall construction for the
project.

There is no current Australian Standard that sets criteria for the assessment of damage to structures and
buried pipework caused by vibrations. Guidance on limiting vibration values has been obtained with
reference to:

. standard structures: British Standard BS 7385-Part 1 and Part 2

. heritage structures: German Standard DIN 4150-3:1999 Structural Vibration Part 3: Effects of vibration
on structures.

This guidance outlines the classification for cosmetic, minor and major impacts, for both standard structures
and heritage structures. This methodology is consistent with other major projects of a similar type.

Heritage structures should be considered on a case by case basis, as a heritage listed structure may not
necessarily be more sensitive to vibration than a standard structure. Where a historic heritage structure is
deemed to be sensitive to damage (following inspection), the more conservative criteria from DIN 4150-3
should be considered.

Predicted safe working buffer distances were calculated for typical vibration values to comply with the
structural damage (standard dwelling and heritage structure) and are provided in Table 9.6. This is based on
the potential vibration levels due to construction activity and the distance of those activities from the receiver.
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Table 9.6 Vibration safe working buffer distances —structural damage
Equipment Structural damage (metres)
Heritage structure Standard dwellings?®
Vibration criteria 3 mmv's 5 mm/s
Criteria source DIN 4150-3 DIN 4150-3

General construction activities

Roller 24 m 183 m
15 tonne vibratory roller 34 m 18 m
7 tonne compactor 24 m 183 m
Dozer 14 m 8m
Backhoe 3m Tm
Pavement breaker 24 m 183 m
Excavator 6m 3m

Piling (bridges)

Riling (impact) 180 m 100 m
Piing (vibratory) 50 m 30m
Piing (bored)? 35m 17 m

Note 1: Based on advice given in British Standard BS 7385:1993 — Evaluation and measurement of vibrationin buildings.
Note 2: Based on levels derived from BS 5228-2. Bored piling through stones or other obstruction.
Note 3: definition of standard dw elling provided in section 3.3 of Technical Report 2.

Vibration may be amplified in multi-level buildings through the structure to the upper floors. A doubling of the
buffer distances provided in Table 9.6 would provide a conservative allowance for this possible effect.

The British Standard BS 7385-2:1993 notes that structures below ground are known to sustain higher levels
of vibration and are very resistant to damage unless in very poor condition. Compliance with the guideline
values for structural damage would result in compliance with the guideline values for buried pipework.

9.1.22 Operation
Amenity impacts — air-borne noise

Operational rail noise criteria are derived from the RING and relate to noise generated from rail movements
along existing and proposed rail lines within the study area. The RING distinguishes between ‘new’ or
‘redeveloped’ heawy rail lines in terms of the applicable noise. In the event the predicted noise levels exceed
the criteria listed below, an investigation of potential reasonable and feasible noise mitigation measures
would need to be undertaken.

For this assessment, the projectis considered a ‘redevelopment of an existing heawy rail line’ as the passing
loop would generally be constructed on land within an existing operational rail corridor. As such, the
‘redevelopment of existing rail line’ criteria listed in Table 9.7 apply to this assessment for the total rail noise
levels from both the existing (Sydney Trains and SSFL) lines and the project.

The airborne noise trigger levels for absolute levels of rail noise have two components for residential
receivers, Lasq and Lamax. The LAeq contribution level of rail noise is assessed over the day or night period
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and the maximum noise level (LAmax) from rail passby events at any time. The trigger levels and
corresponding increase allowance outlined in the RING are listed in Table 9.7. These levels need to be
exceeded to initiate a detailed assessment of rail noise impacts including investigation of potential mitigation
measures.

Table 9.7 Airborne rail traffic noise trigger levels for residential land uses
Type of development Noise trigger levels, dBA (external)
Day (7.00 am to 10.00 pm) Night (10.00 pm to 7.00 am)

Redevelopment of existing rail line | Development increases existing Laeq(period) rail noise levels by 2 dBA or more,
or existing Lamax rail noise levels by 3 dBA or more and

65 LAeq(15 hour) OF 60 LAeq(9 hour) OF

85 LaFmax 85 LaFmax

In accordance with the RING, other non-residential sensitive land uses including hospitals, schools and
outdoor recreational areas have their own specific noise trigger levels for heavy rail redevelopments that are
applicable when the facility or space is in use. Noise trigger levels for these receivers are applicable as
internal or external levels depending on the land use. For internal noise criteria, the acoustic performance of
the building fagade affects the transmission of noise into the premises. As construction materials and the
fagade acoustic performance of these buildings is unknown and may vary, a conservative 10 dBA reduction
in noise between the external level and internal level has been assumed '. The RING criteria for non-
residential land uses for the redevelopment of an existing rail line are shown Table 9.8.

Table 9.8 Airborne rail traffic noise trigger levels for non-residential land uses

Sensitive land use Noise trigger levels, dBA (when in use)

Developmentincreases existing Laeq(period) rail noise levels by 2
dBA or more and resulting rail noise levels exceed

Schools, educational institutions and child 45 Laeq(1h) Internal
care centres

Places of worship 45 Laeq(1h) Internal
Hospital wards 40 Laeq(1h) Internal
Hospital — other uses 65 Laeq(1n) External
Open space — active use 65 Laeq(15h) External

Source: Rail Infrastructure Noise Guideline (RING) (EPA, 2013).

Amenity impacts - Ground-borne noise

Ground-borne noise from can be generated inside a building by vibration generated from the pass-by of the
rail vehicle. Operational ground-borne noise is assessed in accordance with the RING. The RING states that
ground-borne noise level values are “relevant only where they are higher than the airborne noise from
railways (such as in the case of an underground railway) and where the ground-borme noise levels are
expected to be, or are, audible within habitable rooms.”

' See RING - Technical notes to tables 1, 2 and 3 — Technical note 6. Allows that a window may be opened
to provide adequate ventilation.
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For an existing heavy rail corridor airborne noise is expected to be the dominant noise source from the
project and significantly higher than any ground-borne noise contributions. However, a situation can occur for
surface rail where airborne noise is mitigated with at-residence treatments, which does not mitigate ground-
borne noise.

The ground-borne noise trigger levels are provided in Table 9.9. For an existing railway the ground borne
noise levels would need to increase by 3 dBA or more for the trigger levels to be exceeded. Therefore, a
screening level ground-borne noise assessment has been undertaken to confirm if ground-borne noise levels
are likely to increase by 3 dBA or more.

Table 9.9 Ground-borne noise trigger levels

Sensitive land use Time of day Internal noise trigger levels, dBA

Development increases existing rail noise levels by 3 dBA or more

and

resulting rail noise level exceeds

Residential Day (7 am — 10 pm) 40 Lasmax

Night (10 pm — 7 am) 35 Lasmax
Schools, educational institutes, | When in use 40-45 Lasmax
places of worship

Vibrationimpacts

The US Federal Transit Administration’s ‘Transit Noise and Vibration Impact Assessment’ report
(Department of Transportation (FTA), 2008) provides a method for estimating the ground surface vibration
levels near rail lines. Vibration generation from rail traffic is generally a function of local geological conditions
surrounding the project site and the following rail corridor features:

. wheel-rail interface including wheel defects, acceleration and braking

. the quality of the rail, track geometry and variations in sleepers and ballast
. axle load

. geometry and composition of the train

. speed.

For the purposes of this assessment, the track has been assumed to be in good condition and track
irregularities have not been assessed.

Vibration criteria for human comfort and impacts to buildings and underground pipework are the same for
construction and operational activities and are described in section 9.2.2.

9.1.3 Risks identified

The preliminary environmental risk assessment undertaken for the project included potential risks associated
with noise and vibration. Potential risks were considered according to the impacts that may be generated by
the construction and/or operation of the project, pre-mitigation. The purpose of the preliminary environmental
risk assessment was to inform the impact assessment. Further information on the preliminary risk
assessment, including the approach and methodology is provided in Appendix D.
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The assessed risk level for the majority of potential noise and vibration risks was medium. Risks with an
assessed level of medium or abowe include:

. noise impacts on local residents and sensitive receivers from construction activities, including out of
hours works

. noise impacts on local residents and sensitive receivers from construction traffic

. noise impacts on local residents and sensitive receivers from the operation of trains due to the project
(idling in loop, slowing down/accelerating into/out of loop) being closer to receivers

. impacts to new receivers due to change in noise wall from its existing location

. damage to structures including heritage structures from vibration caused by construction activities or
operation of the project.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and
assessment requirements) and Chapter 4 (Consultation).

9.1.4 How potential impacts have been avoided/minimised

As described in Chapters 6 (Project features and operation) and Chapter 7 (Construction), design
development and construction planning has included a focus on awvoiding and/or minimising the potential for
environmental impacts during all key phases of the process.

Potential noise and vibration impacts have been awided/minimised where possible by the following:

. The new noise wall will be constructed in the same locations parallel to the rail corridor as the existing
noise wall to minimise the potential for changes to the existing noise environment.

. The noise wall will be progressively removed and reinstated as works progress along Broomfield
Street and would provide shielding effects during construction. This is to minimise the length of time
that sensitive receivers would be exposed to potential noise impacts from existing train operations.

9.2 Existing environment

9.2.1 Sensitivereceivers

Noise and vibration sensitive receivers are defined by the type of occupancy within the structure and the
activities performed within the property boundary. Noise and vibration sensitive receivers could include the
following:

. residences (including multi-floor dwellings) - each floor of a residential dwelling is considered to be a
separate residential receiver

. educational institutes (such as schools and universities eg Lawrence Hargrave School)

. hospitals and medical facilities

. places of worship

. commercial or industrial premises

. passive recreational areas

. active recreational areas such as sporting fields, golf courses. Note that recreational areas are only

considered sensitive when they are in use or occupied.
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For the construction noise and vibration assessment, due to the urban nature of the study area 3,604
residential receivers and 283 non-residential receivers have been identified within the construction
assessment study area. For the operational noise and vibration assessment, 3321 residential receivers and
283 non-residential receivers have been identified within the operational assessment study area.

All receivers are shown in Figure 9.1. Appendix A and B of Technical Report 2 shows the receivers by type
and provides an individual identification number for each receiver. A search of the NSW Government major
projects online database and the Fairfield and Liverpool council online planning databases was undertaken
to identify if any determined projects within 100 metres of the project site would alter the type or sensitivity of
existing receivers (ie change from a commercial premises into residential). No projects were identified that
would require additional consideration.

9.10 Noise and vibration
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Figure 9.1 Study area, sensitive receivers and monitoring locations
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9.2.2 Existing noise levels

The area surrounding the project is primarily suburban, with residential, commercial land uses and public
recreation areas located directly next to the existing rail and road corridors. The sensitive receivers within the
study area are discussed in section 9.1.1.

An existing noise wall exists along Broomfield Street as shown on Figure 9.1 and would be replaced as part
of the project. The existing wall height (from top of rail) varies between a minimum of 3.4 metres to a
maximum of around 5.5 metres.

9.2.21 EXxisting rail operations
Existing rail operations in the study area include the following:

. passenger rail operations for the Sydney South Metropolitan Network on the Sydney Trains up and
down main lines. The maximum posted passenger train speeds are 80 kilometres per hour (up) and
100 kilometres per hour (down). Train speeds on the up track have been assumed based on the
speed board south of Cabramatta Station as this is considered more representative of the Warwick
Farm to Cabramatta section of the track

. freight rail operations on the Sydney Trains up and down main lines. These freight senices share the
network with the passenger trains. The maximum posted freight train speeds are 70 kilometres per
hour (up) and 80 kilometres per hour (down). Train speeds on the up track have been assumed based
on the speed board south of Cabramatta Station as this is considered more representative of the
Warwick Farm to Cabramatta section of the track

. ARTC bi-directional freight rail operations on the SSFL. The maximum posted speed on the SSFL is
80 kilometres per hour.

9.2.22 Existing noise and vibration levels

Baseline ambient and background noise monitoring was undertaken at seven locations (refer to Figure 9.1)
in the study area to quantify the existing railway and background noise levels. Monitoring location
considerations included land topography, distance from rail activities and contribution from other noise
activities, such as road noise. The logger locations were considered representative of the existing
background and ambient noise environment in the study area.

Monitoring took place between 12 October 2018 and 1 November 2018. The noise loggers accumulated
LAN, LAeq and LAmax noise descriptors continuously over sampling periods of 15 minutes for the entire
monitoring period.

A summary of the baseline noise monitoring, including a description of the ambient noise environment at
each location is provided in Table 9.10.

Vibration monitoring was also undertaken within and outside the rail corridor. The vibration environment was
dominated by road traffic noise and intermittent rail passbys.

9.12 Noise and vibration
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Location

Rating background level
(RBL)

90" percentile Lago(15min)

Ambient noise
levels, Laeq(period)

15-hour
and 9-
hour
noise
levels,

L Aeq(period)

Day Evening | Night

Da | Eveni | Nig

Da | Nig
y ht

Ambient
noise
observati
ons

L012 - In corridor (North of Warw ick
Farm Station)

65 | 64 63

65 | 63

Rail noise
dominant

L022 - In corridor (South of
Cabramatta Station)

43 41 33

68 | 68 66

68 | 66

Rail noise
dominant

LO3 - 225 Railw ay Parade, Cabramatta

45 44 33

61 | 61 59

61 | 59

Rail noise
dominant,
road traffic
noise
along
Railw ay
Parade

LO4 - 150 Broomfield Street,
Cabramatta

39 38 31

56 | 56 52

56 | 52

Rail noise
dominant,
road traffic
noise
along
Broomfield
Street,
constructio
n w orks at
residence
along
Broonfield
street

LO5 - 46a National Street, Cabramatta

38 37 31

53 | 48 46

51 | 46

Rail noise
faintly
audible,
road traffic
noise
along
National
Street

LO6 - 41 Church Street, Cabramatta

38 39 30

55 | 53 50

54 | 50

Road
traffic
noise
along
Church
Street, rail
passbys in
backgroun
d
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Location Rating background level | Ambient noise 15-hour Ambient
(RBL) levels, Laeq(period) and 9- noise
90" percentile Laso1smin) ho_ur observati
noise ons
levels,
LAeq(period)
Day Evening | Night | Da | Eveni | Nig Da | Nig
y ng ht y ht
LO7 - 25 Lawrence Hargrave Road, 37 38 32 52 50 47 50 | 47 Rail noise
Warw ick Farm dominant,
car
passbys
and bird
noise

Note 1: For the rating background and ambient noise levels, the periods are defined as per the NPl (EPA, 2017). For the
15 hour and nine hour noise levels, as per the Rail Infrastructure Noise Guideline (EPA, 2013).

Note 2: The absolute rail noise contributions at LO1 w ere calculated to be 64 dB(A) Laeq,15hr and 63 dB(A) Laeq,ohr. The
absolute rail noise contributions at L02 w ere calculated to be 68 dB(A) Laeq,15hr and 66 dB(A) Laeq, ohr. The absolute rail
noise contributions w ere calculated from a detailed analysis of passby data and do not include non-rail noise sources

9.3 Assessment of construction impacts

Construction work and associated traffic movements have the potential to cause noise impacts to sensitive
receivers and the community.

The assessment of noise and vibration impacts from construction within the project site has been based on
13 noise modelling scenarios and were based on the plant and equipment likely to be used. These

scenarios, along with the anticipated times of the construction activities are shown in Table 9.11.

Table 9.11 Construction scenarios and anticipated construction times
Scenario | Scenario description Construction work hours Highly
Standard | Out of Possession works intensive
hours hours works
work - Day Evening | Night
CS01 Compound establishment and | v/ v - - - -
operation of compounds
CS02 Vegetation removal and utility v v - - - -
relocation
CS03 Road earthw orks v v v v v v
CS04 Road pavement w orks v v v v v v
CS05 Road furniture installation v v v v v -
CS06 Noise w all construction v v v v v v
CS07 Bridge construction pre-w ork v v v v v v
CS08 Bridge construction w orks v - v v v v
CS09 Bridge rail installation v - v v v -
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Scenario | Scenario description Construction work hours Highly
Standard | Out of Possession works intensive
hours hours . . works

work - Day Evening | Night

CS10 Retaining w allinstallation 4 v - - - v

CS11 Track construction v v v v v v

CS12 Track installation v - v v v v

CS13 Finishing and rehabilitation v - - - - -

Construction works for the installation of new signalling would also be required in the vicinity of Villawood
Station, Liverpool Station and Casula Station and are discussed in section 9.3.3. Three compounds (C1 to
C3) and four worksites (W1 to W4) are proposed for the construction phase (refer to section 7.4 for further
details on the construction sites). The scale and complexity of works required means that works would need
to be carried out during and outside recommended standard working hours (refer to Table 9.1 for hours). All
scenarios have been assessed against the noise management levels during standard construction hours and
for out of hours work.

In general, construction activities would move along the construction alignment. Impacted receivers would
only experience the predicted worst case noise levels when construction works are located closest to the
receiver. At other times, the receivers would experience levels below the worst case noise levels predicted
as construction activities would progressively move away from the receiver as works are completed. Noise
modelling undertaken as part of the construction modelling also conservatively assumed that all of the noise
wall (existing and proposed) was not in place. In reality, the noise wall would be demolished and replaced in
sections.

9.3.1 Predicted noise levels

Predicted noise levels from the construction scenarios were assessed by considering the number of
expected exceedances and the maximum exceedance of the noise management levels. The number of
receivers inside the construction study area that are predicted to experience noise lewvels above the
construction noise management levels during standard construction hours are 161. The highly noise affected
level of 75 dBA is expected to be exceeded at 102 residential receivers.

The highest construction noise impacts are expected during road earthworks, noise wall construction and
track installation. This would be consistent for works during and outside standard construction hours. The
receivers inside the construction study area predicted to experience noise levels above the construction
noise management levels are shown in Figure 9.2, Figure 9.3, Figure 9.4 and Figure 9.5. The mitigation
measures identified in section 9.5.2 should be implemented to reduce these impacts where considered
feasible and reasonable.

Receivers located along Railway Parade, Broomfield Street, Station Street, Lawrence Hargrave Road,
Todman Road and Sappho Road would be expected to experience the worst-case noise impacts as they are
located directly adjacent the construction works. Beyond the first row of receivers located adjacent the
construction works, the level of exceedance would decrease due to noise levels decreasing with distance
and shielding from surrounding structures.

The predicted noise levels indicate that the removal of the existing noise wall on Broomfield Street would
increase Laeq Noise levels from operation of the SSFL by up to 8 to 9 dB and Lamax noise levels by up to 11 to
12 dB at residences located along Broomfield Street. These noise levels would be experienced by receivers
along Broomfield Street during the period when the old noise wall is demolished and the new one is in the
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process of being constructed. The noise wall would be progressively removed and where feasible, reinstated
as works progress along Broomfield Street and would provide shielding effects during construction. This will
reduce the duration that receivers would be impacted from loss of the existing noise wall.

The predicted impacts for the day, evening and night time assessment periods are discussed further below
for each noise catchment area.

9.16 Noise and vibration
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Figure 9.4 Receivers that exceed the construction NMLs outside standard construction hours - period 1 night
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Results for the noise catchment area: NCAO1 based on the total number of exceedances of the noise
management level. This can be attributed to the high density of receivers located near the construction
works. The number of total exceedances of the noise management level would be highest during the road
earthworks (CS03), noise wall construction (CS06) and track installation (CS12) stages of construction.

The highest exceedances of the noise management level would occur during the noise wall construction
(CS06) stage. This exceedance is due to operation of the excavator with a concrete rock breaker
attachment, which is the loudest noise source for the construction scenario. The majority of noise
management level exceedances during this stage of construction would be less than 10 dBA which
represents a minor impact. Receivers located closer to the works would experience moderate to high
impacts above 10 dBA.

Impacts outside of standard hours

Receivers located inside NCAO1 are predicted to have low to moderate impacts for any works carried out
outside standard hours. The highest exceedances of the noise management level would occur during the
noise wall construction (CS06) stage. The majority of noise management level exceedances would be less
than 15 dBA during the day and evening periods and 11 to 20 dBA during the night time period.

9.3.1.1 Results for the noise catchment area: NCA02

NCAO02: The area to the north of Jacquie Osmond Reserve and east of the rail corridor. The area comprises
residential land uses. Road traffic noise along Broomfield Street and local roads in the area dominate the
noise environment. An existing noise wall along Broomfield Street shields the catchment from rail noise.

Impacts during standard hours

The number of total exceedances of the noise management level would be highest during the road
earthworks (CS03), noise wall construction (CS06) and track installation (CS12) stages of construction. The
highest exceedances of the noise management level would occur due to the use of a milling machine during
road pavement works (CS04).

Approximately 200 receivers would exceed the noise management level between 1.0 and 10 dBA. The
number of receivers that would exceed by more than 11 dBA are similar, illustrating that 50 per cent of the
exceeding receivers experience minor noise impacts. Construction impacts during road pavement works are
considered moderate as there is a high proportion of receivers that exceed the noise management level.

Impacts outside of standard hours

Receivers located inside NCAO2 are predicted to have low to moderate impacts for any works carried out
outside standard hours. The highest exceedances of the noise management level would occur during
vegetation removal and utility relocation works (CS04). The majority of noise management level
exceedances would be less than 15 dBA during the day, evening periods and night-time periods. A
significant proportion of receivers located next to the works would experience high impact as the predicted
exceedance of the noise management level is above 20 dBA.

9.3.1.2 Results for the noise catchment area: NCA03

NCAO03: The area to the south of Jacquie Osmond Reserve and west of the rail corridor. The area comprises
primarily residential land uses. Rail noise and traffic along local roads dominate the noise environment in the
area.

Impacts during standard hours

The number of total exceedances of the noise management level would be highest during the retaining wall
installation (CS10) and track installation (CS12) stages of construction. The highest exceedances of the
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noise management level would occur due to the use of a grinder and mulcher during vegetation removal and
utility relocation works (CS02).

The majority of receivers that would exceed the noise management level are less than 10 dBA so
construction noise impacts during CS02 are considered minor.

Impacts outside of standard hours

Receivers located inside NCAOQ2 are predicted to have low impacts for any works carried out outside
standard hours. The highest exceedances of the noise management level would occur during the road
pavement works (CS04). The majority of noise management level exceedances would be less than 10 dBA
during the day, evening periods and nighttime periods.

9.3.1.3 Results for the noise catchment area: NCA 04

NCAO04: The area to the south of Jacquie Osmond Reserve and east of the rail corridor. The area comprises
primarily commercial land uses. Rail noise and noise from commercial premises dominate the noise
environment.

Impacts outside of standard hours

The number of total exceedances of the noise management level would be highest during the site
establishment (CS01) and track installation (CS12) stages of construction. The highest exceedances of the
noise management level would occur due to the use of a crane and truck site establishment and compound
operations (CS01).

The majority of receivers that would exceed the noise management level are less than 10 dBA. Construction
noise impacts during site establishment and compound operations are considered minor.

Impacts during standard hours

Receivers located inside NCAO2 are predicted to have low impacts for any works carried out outside
standard hours. The highest exceedances of the noise management level would occur during site
establishment and compound operations (CS01). The majority of noise management level exceedances
would be less than 10 dBA during the day, evening periods and night time periods.

9.3.2 Sleep disturbance

Construction activities are expected outside standard construction hours to minimise the impacts on rail
traffic during construction. There is the potential for maximum noise level events if the predicted maximum
noise level is above the screening criteria of 52 dBA.

The screening criteria of 52 dBA is exceeded at 1284 residential receivers. Therefore a detailed maximum
noise level assessment has been undertaken. The RNP states that maximum internal noise levels between
50 to 55 dBA are unlikely to awaken people from sleep. Typically a window will provide a 10 dBA reduction
when partially open and a 20 dBA reduction when closed. For a conservative assessment, the windows have
been assumed to be partially open to assess sleep disturbance impacts.

Based on this assessment, 102 sensitive receivers have the potential to experience sleep disturbance
impacts. These receivers are shown on Figure 9.6. Potential sleep disturbance impacts near Warwick Farm
Station would be due to operation of construction compound C1. This compound would be predominately
used for storage and would require material deliveries during the early morning and late evening periods.
Continuous impacts throughout the night-time period are considered unlikely. The relevant sleep disturbance
mitigation measures provided in section 9.5.2 would be applied if the sleep disturbance criteria is anticipated
to be exceeded for more than two consecutive nights and cannot be awided due to reasonable and feasible
justification.
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Figure 9.6 Sleep disturbance impacted receivers
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9.3.3 Predicted noise levels for construction of signalling work

Construction works for the installation of new signalling would be required in the vicinity of Villawood Station,
Cabramatta Station, Liverpool Station and Casula Station. The installation works would be completed in
under one week at each location, commissioning during possession periods, and cabling works for up to one
month using hand tools.

A qualitative assessment has been undertaken to assess construction noise and vibration impacts of the
signalling works due to the following:

. Construction works would be completed within six weeks, and may include possession periods.

. Vibration intensive equipment are used outside the minimum working distances for cosmetic damage
to buildings or human disturbance.

. Construction traffic impacts are not anticipated.

The nearest residential receivers are located around 30 to 50 metres from the signalling works. The
exceedance (in dBA) of the noise management level for various distances is provided in Table 9.12.

Table 9.12 Exceedance of noise management level, dBA
Period Distance, metres
30 40 50 60 70 80 90 100
Standard hours 5 3 1 - - - - -
Out of hours work-Period 1 (Day) 15 13 11 9 8 7 6 5
Out of hours w ork- Period 1 (Evening) 15 13 11 9 8 7 6 5
Out of hours work- Period 2 (Night) 20 18 16 14 13 12 11 10

The distances within which sensitive receivers will exceed the noise management levels are:
. standard hours: 50 metres

. out of hours work - Period 1 (Day/Evening): 100 metres

. out of hours work - Period 2 (Night): 170 metres.

By implementing the mitigation measures identified in section 9.5.2, where considered feasible and
reasonable, the potential for noise impacts would be minimised.

9.3.4 Construction compound operation

The compound operations have been assessed as part of construction scenario CS01. Three construction
compound locations and four work sites are proposed to provide support for construction activities. A
description of the access routes and activities which would take place in these sites is described in
section 7.4.

Below is a description of which noise catchment areas will be impacted and the maximum level of
exceedance (in decibels) above the noise management levels. Table 9.2 lists the noise management levels
these exceedances relate to of each construction period.

9.3.41 Compound C1- rail corridor near Warwick Fann Station

Compound C1 is located in the rail corridor next to Warwick Farm Station. Activities at compound C1 have
the potential to impact receivers located inside noise catchment areas NCA03 and NCA04. The maximum

exceedance of the noise management level for each time period is provided in Table 9.13. The most affected
receivers are as follows:
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. NCAO03: The nearest residential receivers are located along Hart Street and are around 120 metre
from the compound and have a direct line of sight. Activities towards the north of the compound have
the potential to be slightly shielded by the Warwick Farm Multi-Storey Car Park.

. NCAO04: The nearest residential receivers are located directly adjacent the compound. These
receivers are separated from the railway corridor by a fence which provides a degree of shielding from
compound operations.

Table 9.13 C1 Compound operations —maximum exceedances above noise management level
Noise catchment Standard hours | Out of hours work - Period 1 (dBA) Out of hours work - Period 2
area: (dBA) (dBA)
Day Evening Night
NCAO03 13 18 18 23
NCA04 47 52 52 57

Potential sleep disturbance impacts near Warwick Farm Station would be due to operation of the rail
compound (C1). This compound would be predominately used for storage and may require material
deliveries during the early morning and late evening periods. The sleep disturbance impacts would be limited
in duration as material deliveries outside of standard construction hours would be restricted to oversized
deliveries only. Continuous impacts throughout the night-time period are considered unlikely.

9.3.42 Compound C2 Warwick Farm Recreational Reserve and C3 Jacquie Osmond Reserve

The Warwick Farm Recreational Reserve compound C2 and the Jacquie Osmond Reserve compound C3
are located at similar locations but on opposite sides of the rail corridor. Therefore, impacts from these

compounds have been assessed together.

Activities at compounds C2 and C3 would impact receivers located in all noise catchment areas. A
discussion on the predicted impacts on the receivers located in each noise catchment area follows. The
maximum exceedance of the noise management level for each time period is provided in Table 9.14. The
most affected receivers for each noise catchment area are as follows:

. NCAO01: The nearest residential receivers surround the reserve where the compounds will be located.
The roads which would be most affected include Jasmine Crescent, Lunn Court and Sussex Street.
These roads are located about 220 metres to 400 metres from the compounds. Dense vegetation
along Cabramatta Creek breaks line of sight to the compound and would provide minor shielding
effects.

. NCAO02: The nearest residential receivers are located immediately north of Cabramatta Creek along
Sussex Street and Liverpool Street. These roads are located about 150 metres to 270 metres from the
compounds. Dense vegetation along Cabramatta Creek breaks line of sight to the compound and
would provide minor shielding effects.

. NCAO03: The nearest residential receivers are located along Lawrence Hargrave Road and include
Lawrence Hargrave School. These are located about 100 metres from the C2 compound. These
receivers have line of sight to the C2 and C3 compounds.
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. NCAO04: The nearest receivers are commercial and industrial and are located directly adjacent the C3
compound. Impacts on residential receivers located in noise catchment area NCA04 are considered
unlikely as these receivers are located to the south of Hume Highway which is over 700 m south of the
compound locations.

Table 9.14

C2/C3 Compound operations —maximum exceedances above noise management levels

Noise catchment
area

Standard hours
(dBA)

Out of hours work -Period 1 (dBA)

Out of hours work -
Period 2 (dBA)

Day Evening Night
NCAO01 2 7 8 14
NCA02 9 14 14 22
NCAO03 13 18 18 23

9.3.5 Construction traffic noise

Construction vehicle movements would consist of light and heawy vehicles associated with staff movements,
plant delivery and material delivery and removal. This has the potential to create construction traffic noise
impacts. Details on volumes and routes of construction traffic is provided in section 7.6.

Modelling undertaken to assess the impacts of construction noise indicated that construction traffic is not
expected to increase existing road traffic noise levels by more than 2 dBA on arterial or sub-arterial roads.
The results indicate that an increase of more than 60 per cent of existing traffic volumes would be required to
increase road traffic noise levels by more than 2 dBA. Construction traffic is not anticipated to increase traffic
wolumes by more than 60 per cent on these roads.

On local roads, during peak construction time periods, noise levels may increase by more than 2 dBA.
However, the noise lewels are anticipated to be below the road traffic noise criteria and construction traffic
noise impacts are not expected.

Construction traffic movements along local roads would be managed with a construction traffic management
plan to limit the degree of road traffic noise impacts.

9.3.6 Vibration from construction activities

Vibration is caused by energy from equipment being transmitted into the ground. Vibration diminishes with
distance and is dependent on a number of factors including on the type of equipment (ie impulsive,
reciprocating, rolling or rotating equipment) and ground type and topography.

Construction and demolition works have the potential to impact on human comfort and/or cause structural
damage to buildings. Potential vibration inducing activities identified during construction and demolition
works may be used during road, noise wall and bridge construction, and include the following:

. piling, grinding and cutting would generate impulsive vibration emissions

. bulk earthworks, construction traffic movements and demolition works would be a source of
intermittent or continuous vibration.

Equipment should be selected so that the safe working buffer distances are complied with as per those
detailed in Table 9.6. This means that there is the potential for standard dwellings and heritage structures to
be impacted if a backhoe is used within one metre and three metres, respectively and ifimpact piling is
undertaken within 100 metres and 180 metres, respectively.

A building dilapidation survey should be carried out for all structures located within the safe working buffer
distances to identify whether the structure is considered structurally unsound.
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If the structure is found to be structurally unsound, the vibration levels of the equipment would be measured
and used to confirm the buffer distances calculated as part of this assessment. If the structure is still located
within the vibration safe working distances, then alternative equipment with lower vibration emissions (such
as smaller compactors/rollers) would need to be considered. Construction vibration monitoring would be
required if there are still structures located within the vibration safe working distances.

9.3.6.1 Vibration — human comfort impacts

Construction activities have the potential to impact on human comfort. Table 9.15 lists the number of
receivers predicted to be impacted by the principle types of vibration creating equipment. Predicted safe
working buffer distances were calculated for typical equipment vibration values to determine indicative
distances where the human comfort criteria may be exceeded.

Table 9.15 Number of vibration affected receivers —human comfort
Equipment Human comfort
Criteria source BS 5228-2

General construction activities

Roller 223
15 tonne vibratory roller 382
7 tonne compactor 223
Dozer 156
Backhoe 48

Pavement breaker 223
Excavator 64

Piling (bridges)

Filing (impact) 2580
Piing (vibratory)' 272
Piing (bored)’ 296

Impact piling has the potential to cause human comfort impacts within 700 metres of the works (2,580
sensitive receivers). Impact piling would be extremely short term in duration and may not be required. A total
of 382 residential receivers within 140 metres of the vibration intensive works have the potential to
experience impacts on human comfort during operation of the vibratory roller.

The assessment of potential vibration impacts is considered conservative as it considers the amount of
receivers within the safe buffer distance based on property boundaries rather than the actual location of
structures on each property. Additionally, construction vibration would be intermittent and these impacts
would not be continuous throughout the construction period. The potential for the use of less vibratory
intensive equipment and construction methods would be explored as part of detailed construction planning.

9.3.6.2 Vibration - Structural impacts

The numbers of receivers located inside the minimum working distances for vibration intensive activities are
provided in Table 9.16. Predicted safe working buffer distances were calculated for typical equipment
vibration values to determine indicative distances where the structural damage (standard dwelling and
heritage structure) may be exceeded. However, as noted above the assessment of potential vibration

9.27



Cabramatta Loop Project -
Environmental Impact Statement é R T C

impacts is considered conservative as it considers the amount of receivers within the safe buffer distance
based on property boundaries rather than the actual location of standard dwellings on each property.

Table 9.16 Number of vibration affected receivers —structural damage
Equipment Structural damage (number of receivers)
Heritage structure Standard dwelling’
Criteria source DIN 4150-3 DIN 4150-3

General construction activities

Roller 2 51
15 tonne vibratory roller 2 53
7 tonne compactor 2 51
Dozer 2 41
Backhoe 2 9

Pavement breaker 2 51
Excavator 2 12

Piling (bridges and retaining wall)

Riling (impact) 2 243
Piing (vibratory) 2 69
Piing (bored)’ 2 53

Note 1: definition of standard dw elling provided in section 3.3 of Technical Report 2.

Effects on standard structures

Receivers located along Broomfield Street and Sussex Street are set back by around 15 to 25 metres from
the road. This would be inside the vibration safe working buffer distance if a 15 tonne vibratory roller is used.
The size of the vibratory roller should be limited to below 15 tonnes for any works located within 25 metres of
any residential structure.

Bored piling works has the potential to cause cosmetic damage impacts on residential structures along
Broomfield Street and Sussex Street located within 17 metres of the works. Therefore the potential to use
alternative piling methods at these locations would be considered as part of construction planning.

Effects on buried services

Compliance with the guideline values for structural damage would resultin compliance with the guideline
values for buried pipework. Direct contact between the vibration intensive equipment and buried pipework
would be awoided.

Effects on heritage listed structures

The following heritage structures have been identified within 50 metres of the project site (refer to
section 14.2 for a description of heritage items):

. Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge (119) - piling works
during bridge construction have the potential to cause cosmetic damage.
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. The Federation Cottage (I10) - has the potential to experience vibration levels above the allowable
limits during road construction works if a 15 tonne vibratory roller is used. It should be noted that since
the Federation Cottage’s listing in 2009, the structure has burnt down. As itis still a listed site however
and may include archaeological potential, it remains referenced here.

In addition the proposed locations for minor works in the form of new signalling are situated close to the
following heritage listed items:

. Villawood Railway Station Group (1103), 19 Villawood Road
. Liverpool Railway Station Group (72), off Bigge Street.

The signalling works would be located outside of vibration buffer distances to ensure there are no vibration
impacts to these sites.

A building dilapidation survey of the heritage structures identified within the vibration safe working distance
should be carried out. If the building dilapidation survey indicates that the heritage buildings are structurally
unsound, then the conservative criteria of 3.0 mm/s provided by DIN 4150-3 should be used.

9.3.7 Cumulative impacts

Other projects that have the potential to occur at the same time as the project are described in Appendix E.

As the impacts from the construction of the project would be confined to an area near the boundary of the
project site, the cumulative impacts would be minimal unless additional sources (to this project) of noise and
vibration was generated close to receptors. There are no other known construction projects proposed in the
vicinity of the project site. The potential for cumulative noise and vibration impacts from development
proposals in the wider area would be negligible due to the separation distances between the construction
areas for the project and other proposals. Therefore no cumulative impacts with other projects are predicted.

During scheduled possession periods there may be other rail maintenance work being conducted within the
Sydney Trains rail corridor next to the SSFL. This may resultin noise from construction works being
exacerbated during this period. Noise from these activities would be managed within standard mitigation
measures and out of hours protocols to minimise impacts to sensitive receivers.

9.4 Assessment of operation impacts
9.4.1 Rail noise impacts

Operational rail noise scenarios were developed to clearly identify noise levels resulting from existing rail
operations on both the Sydney Trains and SSFL lines and the future rail operations with the inclusion of the
project. The future operations of Sydney Trains were not considered as part of the assessment.

‘No build’ scenarios were also developed to identify the likely future operational rail noise levels without the
project. This enables the effect of the project to be clearly quantified.

The RING states that noise trigger levels are to be evaluated immediately after operations start and for a
design year, typically 10 years later. Consequently, the following two assessment timeframes have been
evaluated within the project’s operational assessment study area:

1. Opening year: No build and build scenarios for the year in which project operations are proposed to
commence following construction completion, 2023.

2. Design year: No build and build scenarios 10 years after project operations are proposed to
commence, 2033.

Noise modelling was also completed to examine the existing noise environment and validate predictions. For
this project, the existing operations were modelled for the year 2018.
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The assessment has accounted for the existing and future type of train, rolling stock, speed, idling period,
stretching/bunching, which rail line they run on and track features (ie turnouts, bridges, height of rails).
Individual passbys from the data were correlated with the Sydney Trains Wayside Information Management
System at Warwick Farm to establish noise levels for different train types.

Predicted operational noise levels at the worst affected fagade of all sensitive receivers (all floors) and
figures showing the noise contours are provided in Technical Report 2.

The predicted noise levels indicate that the permanent removal of the existing noise wall on Broomfield
Street would increase Laeq Noise levels by up to 8 to 9 dB and Lamnax noise levels by up to 11 to 12 dB at
residences located along Broomfield Street. Therefore, a replacement noise wall is included as part of the
project. The location of the replacement noise wall would be slightly set back from the existing noise wall
location due to the construction alignment of the project, as shown on Figure 6.1. A number of height options
were considered for the noise wall. The final height of the noise wall has been kept the same as the current
noise wall as additional increases in height did not provide substantial mitigation benefit.

Where the noise levels (Laeq) exceed the relevant day/night trigger levels and increase by 2 dB or more from
the no build scenario, mitigation will be considered. Receivers can also be considered for mitigation where
maximum noise levels (Lamx) are predicted to exceed 85 dBA and there is a predicted increase of 3 dB or
more due to the project.

The predicted noise levels would be exceeded for one sensitive receiver located in noise catchment area
NCAO02 with the replacement noise wall in place. This receiver (R2289 (106 Broomfield Street) — second floor
only) will be considered for mitigation.

The predicted total rail noise level (Laeq) at R2289 at the second floor is exceeds the day time noise trigger
level by 2 dB and the night time noise trigger level by 5.3 dB. The predicted maximum rail noise level also
exceeds the trigger level by 3.2 dB.

Furthermore, rail noise levels are predicted to increase between the ‘build and ‘no build’ scenarios by 2.5 dB
(LAeq, 15 hour), 2.6dB (LAeq, 9 hour) and 3.9dB (LAmax, 24 hour)-

The increase in noise levels would be due to the following:

. increase in rolling noise contributions from the Sydney Trains lines as a result of shifting the existing
noise wall location

. increase in rolling and engine/exhaust noise contributions from the SSFL as a result of the project and
shifting the existing noise wall location.

A screening level ground-borne noise assessment has been undertaken to confirm if ground-borne noise
levels are likely to increase by 3 dBA or more. The predicted increase in ground-borne noise based on the
screening assessment would be less than 3 dBA. Therefore, there would not be an exceedance of the
ground-borne criteria provided in Table 9.9.

Furthermore, as discussed in section 9.1.2, the values of ground-borne noise levels associated with railways,
are relevant only where they are higher than the airborne noise from those railways and where the ground-
borne noise levels are expected to be, or are, audible within habitable rooms. For an existing heawy rail
corridor airborne noise is expected to be the dominant noise source from the project and significantly higher
than any ground-borne noise contributions.

As the operational ground-borne noise results indicate that no residential receivers are likely to experience
levels which exceed the trigger noise levels, specific operational ground-borne noise mitigation strategies are
not proposed for the project.
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9.4.2 Vibration impacts from operation of the project

Vibration from the operation of heawy rail infrastructure can adversely affect sensitive receivers located near
arail line. Vibration can cause buildings, windows and other fixtures to shake; contribute to annoyance and
impacts on residents and other land uses; and interfere with vibration-sensitive equipment.

Vibration is caused by energy from the vibration source, the train, being transmitted into the ground.
Vibration diminishes with distance and is dependent on a number of factors including the type of train, tracks

and speeds and ground type and topography.
9.4.21 Human comfortimpacts

The predicted future vibration values for day and night time along both the eastern and western sides of the
rail corridor, compared to the respective residential criteria shows the criteria is met at the following
distances:

. on the eastern side of the rail corridor, at 13 metres (day) and 18 metres (night)
. on the western side of the rail corridor, at 9 metres (day) and 13 metres (night).

The Assessing Vibration: A Technical Guideline (DEC 2006) does not specify human comfort vibration
criteria for commercial sensitive receivers. This assessment conservatively adopts an intermittent vibration
dose value of 0.6 m/s"”® for commercial spaces. This value is the midpoint of the values specified in the
AVTG for offices (0.4 m/s'"%) and workshops (0.8 m/s"™). The adopted commercial criteria is met at the
following distances:

. on the eastern side of the rail corridor, at 4 metres (day) and 3.5 metres (night)
. on the western side of the rail corridor, 3 metres (day) and 2.5 metres (night).

The buffer distances are higher on the eastern side of the rail corridor due to the closer proximity of the
SSFL and the passing loop, which carry the majority of the freight trains within the corridor.

No residential or commercial sensitive receivers have been identified within the human comfort vibration
buffer distances detailed above, and therefore no receivers are predicted to be impacted. Specific

operational vibration mitigation strategies are not recommended for the project.
9.4.22 Structural vibrationimpacts

The human comfort vibration criteria is more stringent than the structural damage criteria. As no residential
receivers have been identified within the human comfort vibration buffer distances, structural vibration

impacts at residential receivers are not anticipated as a result of the project.

The structural damage vibration criteria for commercial structures has been adopted as 20 mm/s and is
significantly higher than the residential structural damage criteria. Vibration from freight trains has been
measured at 4-5 mm/s at 6 metres in the study area. Therefore, vibration levels at commercial receivers
would be significantly below 20 mm/s and structural impacts on commercial structures are not anticipated as
aresult of rail operations.

9.4.3 Cumulative impacts

The main source of noise and vibration from the operation of the project would be additional train
movements on the SSFL. This future use of the rail line has been considered in the definition of the project
and as part of the future scenarios (year opening 2023 and design year 2033) assessed in the noise and
vibration impact assessment and are therefore not considered a cumulative impact.
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9.5 Management of impacts
9.5.1 Approach and outcomes

9.5.1.1 Approach to mitigation and management

Measures to awid impacts in the firstinstance have been addressed in the reference design and
construction methodology (refer to section 9.1.4).

A construction noise and vibration management plan will be prepared prior to the commencement of works,
with site inductions for all construction personnel undertaken to outline the requirements of the construction
noise and vibration management plan. The aim of the construction noise and vibration management plan is
to minimise noise and vibration impacts due to construction of the project. The construction noise and
vibration management plan would include:

. application of appropriate noise and vibration criteria for each receiver type

. details of the standard and project-specific noise and vibration mitigation measures identified

. noise and vibration auditing and monitoring requirements

. additional mitigation measures to be implemented when exceedances to the noise management levels

are likely to occur following detailed construction planning and confirmation of noise impacts.

Mitigation measures to be included in the construction noise and vibration management plan would be aimed
at pro-active engagement with potentially affected receivers and may include provision of respite periods,
and alternative accommodation for defined exceedance categories.

The additional mitigation measures will be used after the application of standard mitigation measures, where
reasonable and feasible, and will be adopted from Transport for NSW CNVS. It should be noted that the
mitigation measures listed in the Transport for NSW CNVS hawve also been adopted by the Roads and
Maritime Senices in the Construction Noise and Vibration Guideline (Roads and Maritime Senvices, 2016)
and are considered the standard for recommending additional construction noise mitigation measures in
New South Wales.

9.5.1.2 Expected effectiveness

ARTC have experience in managing potential noise and vibration impacts as a result of developments of
similar scale and scope to this project.

Measures to awid and minimise noise and vibration impacts have been included in the reference design
(refer to section 9.1.4. Further pre construction impacts will be awided by attended vibration measurements
of vibration generating equipment (eg bored piling, vibratory rolling works) being undertaken prior to works
near the sensitive structures located inside the vibration buffer distances identified in Figure 4.12 and
Figure 4.13 of Technical Report 2. This will confirm the minimum working distances for vibration intensive
activities to awoid and minimise potential impacts.

In addition to designing out noise and vibration impacts where possible, noise and vibration management
measures will be included with a construction noise and vibration management plan that will be prepared for
the project. The construction noise and vibration management plan will be prepared during the detailed
design stage of the project and applied to all construction processes throughout the project. Noise and
vibration guidelines applied by ARTC and used throughout the assessment ofimpacts presented in this EIS
assume that a balance between the application of reasonable and feasible mitigations and a level of residual
level of noise impacts would be achieved. In particular, The NSW Construction Noise and Vibration
Guideline (Roads and Maritime Senvices, 2016) calls for the application of feasible and reasonable measures
to mitigate construction noise and vibration.
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As such, the measures to awid impacts during development of the reference design and measures to be
outlined in the construction noise and vibration management plan are considered to be proven effective in
managing potential impacts from noise and vibration.

9.5.2 List of mitigation measures

The mitigation measures that would be implemented to address potential noise and vibration impacts are

listed in Table 9.17.

Table 9.17 Mitigation measures

Stage Impact Measure

Design Vibration impacts on The signalling w orks near Liverpool Railw ay Station and
heritage sites: Villaw ood Railw ay Station wiill be located outside of vibration
Villaw ood Railw ay buffer distances, w here possible.
Station Group and
Liverpool Railw ay
Station Group

Construction General impacts of A construction noise and vibration management plan will be

construction activities
on sensitive receivers

prepared by the contractor and implemented as part of the
CEMP. It willinclude measures to minimise the potential for
noise and vibration impacts on the community, including those
listed in this EIS. It willalso consider relevant noise mitigation
measures and notification procedures outlined in ARTC's EPL
#3142.

The construction noise and vibration management plan will be
developed in consultation w ith Liverpool City Council, Fairfield
City Council, and the EPA.

Noise impacts during
out of hours work

An out of hours protocol willbe developed as part of the
construction noise and vibration management plan. It will at a
minimu m:

* provide a process for the consideration of out of hours w ork
against the relevant noise and vibration criteria

* document procedures to manage potential impacts

* identify responsibilities for implementation and management
including managing complaints.

Vibration impacts on
structures including
heritage items.

Strategies to minimise the vibration of construction activities will
be considered during construction planning. This will include a
detailed review of workmethods and equipment selection w ith
the aim of avoiding the use of equipment w ithin the relevant
vibration safe w orking buffer distances.

Where this is not possible, attended vibration measurements of
vibration generating equipment (e.g. bored piling, vibratory
rolling works) w illbe undertaken prior to works near the sensitive
structures located w ithin the vibration buffer distances identified
in Figure 4-12 and Figure 4-13 provided in Technical Report 2 —
Noise and vibration impact assessment. This will confirm the
project specific minimum w orking distances for vibration
intensive activities.
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Stage

Im pact

Measure

Vibration impacts on
structures including
heritage items.

Building dilapidation surveys will be carried out on all structures
located within the vibration buffer distance prior to major project
construction activities w ith the potential to cause property
damage.

9.34 Noise and vibration

Vibration impacts from
the increase number of
trains passing by
Cabramatta
(Cabramatta Creek),
Railw ay Parade and
Sussex Street
Underbridge (19).

If follow ing a dilapidation survey of the heritage items the
structures are found to be unsound, then a structural engineer
will advise if there is a risk from increasing operational train
numbers and identify strategies to avoid risks.

Noise impacts during
sensitive periods

Where feasible and reasonable, construction will be carried out
during the standard daytime w orking hours.

The use of highly intensive noise and vibration generating
equipment (such as jack and rock hammering, sheet and pile
driving, rock breaking and vibratory rolling) less sensitive times
(e.g. the middle of the day).

Noise impacts from
continuous activities.

Highly intensive noise and vibration generating equipment (such
as jack and rock hammering, sheet and pile driving, rock
breaking and vibratory rolling) will only be used in continuous
blocks not exceeding three hours each, witha minimum respite
period of one hour betw een each block.

‘Continuous’ includes any period during w hich there is less than
one hour respite betw een ceasing and recommencing any of the
w ork.

Additionally, this equipment will not be used for more than two
consecutive nights over any seven day period adjacent to the
same sensitive receivers.

Noise impacts from
w orker activities

All employees, contractors and subcontractors are to receive an
environmental induction. The induction willinclude at least:

¢ all relevant project specific and standard noise and vibration
mitigation measures

* relevant licence and approval conditions
® permissible hours of work

* any limitations on noise generating activities w ith special
audible characteristics

® location of nearest sensitive receivers

® construction employee parking areas

* designated loading/unloading areas and procedures
® site opening/closing times (including deliveries).

* environmental incident procedures.

Noise impacts from
w orker activities

While on site, construction w orkers w ill refrain from:
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Im pact

Measure

* swearingor unnecessary shouting or loud stereos/radios on
site

® dropping of materials from height, throw ing of metal items and
slamming of doors

* excessive revving of plant and vehicle engines

* uncontrolled release of compressed air.

Construction traffic
noise

Traffic flow, parking and loading/unloading areas will be planned
to minimise reversing movements w ithin the site.

Construction traffic
noise

To reduce the impact of noise from construction traffic the
follow ing mitigation measures w illbe implemented:

* Loading and unloading of materials/deliveries will occuras far
as possible from sensitive receivers.

* Site access points and roads will be selected as far as
possible aw ay from sensitive receivers.

* Dedicated loading/unloading areas w ill be shielded if close to
sensitive receivers, w here reasonable and feasible.

* Delivery vehicles willbe fitted w ith straps rather than chains
for unloading, w herever possible.

* Vehicle movements will be scheduled aw ay from sensitive
receivers and during less sensitive times, w here possible.

* The speed of vehicles withinand approaching construction
compounds w ill be reduced

* The use of engine compression brakes during night time
periods will be avoided, w here possible

* On-site storage capacity will be maximised to reduce the need
for truck movements during sensitive times.

Vehicles willbe fitted with a maintained original equipment
manufacturer exhaust silencer that complies w ith the National
Transport Commissions National Stationary Exhaust Noise Test
Procedures for In-service Motor Vehicles (2006).

Construction noise and
vibration

Quieter and less vibration emitting construction methods and
equipment willbe used w here feasible and reasonable.

For example, w hen piling is required, bored piles rather than
impact-driven piles will minimise noise and vibration impacts.
Similarly, diaphragm w all construction techniques, in lieu of

sheet piling, will have significant noise and vibration benefits.

Construction noise and
vibration

Where practicable, materials willbe pre-fabricated and/or
prepared off-site to reduce noise w ith special audible
characteristics occurring on site. Materials can then be delivered
to site for installation.

Noise from construction
equipment

The noise of plant and equipment must have operating Sound
Pow er or Sound Pressure Levels compliant w iththe allow able
noise levels.
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Stage Im pact Measure
Noise from construction | To reduce the impact of noise from construction equipment the
equipment follow ing mitigation measures wiillbe implemented:
* The offsetdistance betw een noisy plant and adjacent
sensitive receivers w illbe maximised.
* Pant used intermittently will be throttled or shut dow n.
Noise-emitting plant willbe directed aw ay from sensitive
receivers
Noise from construction | Non-tonal reversing beepers (or an equivalent mechanism) wiill
equipment be fitted and used on all construction vehicles and mobile plant
regularly used on site and for any out of hours w ork, including
delivery vehicles.
Noise from construction | Noise from mobile plant will be reduced w here possible, through
equipment additional fittings including:
* residential grade mufflers
* damped hammers such as ‘City’ Model Rammer Hammers
® air parking brake engagement silenced.
Noise impact from Use of the construction compound (C1) near Warw ick Farm
compound (C1) Station will w here practicable, be limited to standard hours only
w ith the exception of plant storage and material delivery.
Noise from construction | Stationary noise sources on construction compounds will be
compounds enclosed or shielded w here practicable, to ensure that the
occupational health and safety of w orkers is maintained.
Appendix F of AS 2436:1981 lists materials suitable for
shielding.
Noise from construction | Structures will be used to shield residential receivers from noise
compounds w here practicable such as site shed placement; earth bunds;
fencing; erection of operational stage noise barriers (w here
practicable) and consideration of site topography w hen situating
plant.
Construction noise A noise monitoring program w ill be carried out for the duration of
resulting in highly w orks at sensitive receivers identified as experiencing highly
intrusive levels intrusive noise levels and as a result of complaints received, in
accordance w iththe CEMP.
Vibration impacts on Where building dilapidation surveys indicate that the heritage
heritage sites: listed bridges are unsound, then the conservative criteria of 3.0
Cabramatta mm/s provided by DIN 4150-3 willbe used for construction
(Cabramatta Creek), equipment used w ithin the vibration buffer distances, w here
Railw ay Parade and practicable.
Sussex Street
Underbridge
Operation Impacts to second floor | Receiver at 106 Broonfield Street will be consulted regarding

of 106 Broomfield
Street

potential noise mitigation. This may include a review of the
existing internal acoustic properties of the building and
identification of w here improvements can be made to reduce the
exceedance of the trigger level.
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9.5.3 The interaction between measures

Mitigation measures to control noise to sensitive receivers may replicate mitigation measures proposed for
the control ofimpacts associated with health and safety, visual and social impact mitigation.

As per Chapter 17 (Landscape and visual amenity) impacts resulting from the replacement of the existing
noise wall to view and landscape character have been considered. This mitigation has been considered as
part of the landscape and visual impact assessment.

All mitigation measures for the project would be consolidated and described in the CEMP. The plan would
identify measures that are common between different aspects. Common impacts and common mitigation

measures would be consolidated to ensure consistency and implementation.
9.5.4 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and discussed further below.

The mitigation and management measures outlined in section 9.5.2 have been designed to minimise the
potential impacts to people and the environment. Regardless, construction and operation of the project still
invwolves some level of residual impact.

Residual noise impacts from the project's construction are anticipated. This this is due to some loud
processes (eg saw cutting, rock breaking) that would be required to complete the project. Some construction
activities would also be located close to residential receivers on Broomfield Street making screening of those
works difficult. Application of project specific mitigation, including notification procedures, complaints
handling process, monitoring and application of alternative methods or techniques would be implemented.
While ARTC acknowledge that residual impact would exist, the application of these reasonable and feasible
mitigation measures are would reduce residual impacts to an acceptable level. These residual impacts would
be temporary, and in many cases, of short duration as works passes from one location to another.

Noise and vibration guidelines applied by ARTC and used throughout the assessment of impacts presented
in this EIS assume that a balance between the application of reasonable and feasible mitigations and a level
of residual level of noise impacts would be achieved. In particular, the NSW Construction Noise and
Vibration Guideline (Roads and Maritime Senvices, 2016) calls for the application of feasible and reasonable
measures to mitigate construction noise and vibration.
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10 Air quality

This chapter describes the existing environment in relation to air quality, assesses the potential impacts of
construction and operation of the project on air quality, and provides mitigation measures to manage the
impacts identified. The technical report which informs this chapter is provided in Technical Report 3 — Air
quality impact assessment. The report was written to address the relevant SEARs which are outlined in
Appendix A.

10.1 Assessment approach
10.1.1 Methodology
10.1.1.1 Study area

The study area encompasses a 1.5 kilometre radius from the project site. The sensitive receptors to air
quality impacts from the project are discussed in section 10.2.2.

10.1.1.2 Key tasks

The air quality impact assessment involved the following tasks:

. a desktop review of site plans, aerial photographs and topographic maps to gain an understanding of
the existing environment in terms of local terrain, existing and proposed operations and sensitive
receptors

. the applicable air quality assessment criteria was outlined, as defined by the Approved Methods for

the Modelling and Assessment of Air Pollutants in NSW (DEC, 2005) (known as ‘the Approved
Methods’) and the National Environment Protection (Ambient Air Quality) Measure (‘the Air NEPM’)

. areview of available background air quality in the local area using NSW Office of Environmental
Heritage OEH air quality monitoring data and client provided data

. meteorological modelling for use as model input for atmospheric dispersion modelling

. a construction emissions inventory was created

. an operational emissions inventory was created to include locomotives using the report Diesel

Locomotive Fuel Efficiency and Emissions Testing prepared for NSW EPA (ABMARC, 2016) and
National Pollutant Inventory (NPI) emission factors

. dispersion modelling to predict construction and operational impacts at nearby receptors in the study
area using regulatory approved models was undertaken as follows:

o using AUSPLUME 6.0 for construction impacts as a 20 metre (width) by 100 metre (length) area
along the length of the rail corridor. The 100 metre length is an appropriate interval to calculate
the worst case air quality impacts

o using CALPUFF version 6 for operation impacts using a 200 metre grid resolution as per the
meteorological model used for the assessment.

. a screening level dust assessment for construction activities with consideration of the Approved
Methods.

10.1.1.3 Project emissions

Construction emission rates were characterised using recommended emission factors for average conditions
published in the Western Regional Air Partnership Fugitive Dust Handbook (WRAP) (Countess
Environmental, 2006). These emissions factors are calculated assuming standard earth moving operations.
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Combustion products from diesel locomatives predominantly comprise the following pollutants:

. nitrogen dioxide (NO2)

. carbon monoxide (CO)

. hydrocarbons (HC)

. sulfur dioxide (SO>)

. particulate matter with diameter less than 10 microns (PM1o) and less than 2.5 microns (PM.s).

10.1.2 Risks identified

The preliminary environmental risk assessment undertaken for the project included potential risks associated
with air quality. Potential risks were considered according to the impacts that may be generated by the
construction and/or operation of the project, pre-mitigation. The purpose of the preliminary environmental risk
assessment was to inform the impact assessment. Further information on the preliminary risk assessment,
including the approach and methodology is provided in Appendix D.

The assessed risk level for potential air quality risks during construction was low or medium. Risks with an
assessed level of medium were:

. generation of dust during construction (from exposed soil/stockpiles, excavation and vehicle
movements)

. emissions from vehicles or plant during construction

. generation of dust from transport of uncovered loads during operation.

The assessed risk level for potential air quality risks during operation was low.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and
assessment requirements) and Chapter 4 (Consultation).

10.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Project features and operation) and Chapter 7 (Construction), design
development and construction planning has included a focus on awiding and/or minimising the potential for
environmental impacts during all key phases of the project.

Potential air quality impacts have been avoided/minimised where possible by:
. minimising the project footprint

. using areas for compounds and work sites that are already disturbed or have been previously used
during the construction of SSFL.

10.2 Existing environment

10.2.1 Ambient air quality
10.2.1.1 General characteristics

Ambient air quality in Sydney is influenced by a number of factors, including topography, prevailing
meteorological conditions (such as wind and temperature, which vary seasonally), and local and regional air
pollution sources (such as motor vehicles, industrial facilities and bushfires). Consequently, regional air
quality can be highly variable and impacted by events occurring a significant distance away.

10.2 Air quality
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The NSW OEH operates ambient air quality monitoring stations in selected areas around NSW. The nearest
station to the project siteis Liverpool, however Chullora has also been included as it contains background
data for sulfur dioxide (SO-). Ambient air pollutant concentrations recorded at Liverpool and Chullora OEH
stations include emissions from all regional sources. Cumulative assessment of all regional sources of air
pollution are accounted for by including the ambient air quality concentrations measured at the Liverpool and
Chullora OEH stations and adding them to incremental site impacts.

Daily pollutant average and maximum ambient concentrations for the modelled year are presented in Table
10.1. This data shows that the maximum recorded PMy, and PM:s background concentrations at the
Liverpool OEH station are higher than the assessment criteria. This is consistent with air quality results noted
in NSW, which experienced poorer air quality during 2013, mainly due to drier and hotter weather through
the middle of the year and the impact of bushfires in September, October and November. Background
concentrations of all other pollutants were below the assessment criteria.

Table 10.1 Ambient air quality daily concentrations (2013)
Pollutant concentrations OEH monitoring site
Liverpool Chullora
SOz Average (ug/m’) - 2.6
Maximum (ug/m?) - 31.4
Nitrogen oxide (NO) Average (ug/m’) 18.4 17.2
Maximum  (ug/m?) 290.3 413.3
Nitrogen dioxide (NOy) Average (ug/m°) 20.7 24.4
Maximum (pg/me) 105.3 103.4
Ozone (O3) Average (ug/m°) 294 27.4
Maximum  (pg/m°) 229.3 205.8
Carbon monoxide (CO) Average (ug/md) 0.5 0.3
Maximum  (pg/m?) 4.6 4.0
PVho Average (ug/m°) 21.0 18.3
Maximum  (ug/m?) 98.5 69.4
70th percentile (pg/md) 25.2 20.6
PMps Average (ug/m’) 9.4 8.4
Maximum  (pg/m?) 73.8 49.1
70th percentile (pg/md) 10.8 9.5

‘“‘denotes data not sampled at the site

10.2.1.2 Local emission sources

The main local sources of air pollution in the area include:

. wvehicle emissions especially from the arterial roads such as Hume Highway, The Horsley Drive,
Elizabeth Drive and Newbridge Road

. suspended dust along roadways, from pulverized pavement materials, particles from brake linings and
tyres
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. residential emissions such as domestic products as well as fuel combustion from domestic machinery
such as lawn mowers, etc

. dust and diesel emissions from existing rail movements along the network between Warwick Farm and
Cabramatta stations

. secondary particulate emissions from freight and passenger train movement (i.e. wheel and brake
action, wagon turbulence in the rail corridor and windblown particulates).

10.2.2 Sensitivereceptors

The project site is situated in a mixed residential and commercial area. The land adjacent to the rail corridor
is predominantly residential and recreational with smaller sections of business and general industrial.

The project site is surrounded by a wide range of sensitive receptors, including residential properties,
businesses, community facilities (such as schools, and sporting facilities), and recreational areas. A number
of these receptors are located within or immediately adjacent to the project site. It is expected that the
closest receptors will experience the worse-case air quality impacts. If potential air quality impacts from the
project comply with the impact assessment criteria at the nearest receptors, then those situated at a greater
distance will also likely comply.

Land uses surrounding the project site are described in Chapter 16 (Land use and property). The location of
representative sensitive receptors is shown on Figure 10.1.

10.4 Air quality
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10.3 Assessment of construction impacts

Construction activities, including earthmoving, storage and transport of spoil and waste materials, and
exhaust emissions from construction equipment and vehicles, have the potential to impact on local air
quality. The main potential impact on air quality during construction is dust and this is described further
below.

10.3.1 Dust generation

The processes that have the potential to generate particulate matter during construction are:

. mechanical disturbance — dust emissions as a result of earthworks/excavation and the
operation/movement of construction vehicles and equipment

. wind erosion — dust emissions from disturbed soil surfaces and stockpiles in windy conditions

The project activities likely to generate dust include:

. building new rail track — providing a 1.65 kilometre long section

. realigning the track realignment — moving about 550 metres of existing track sideways

. building two new bridges next to the existing rail bridges over Sussex Street and Cabramatta Creek

. reconfiguring Broomfield Street for a distance of about 680 metres between Sussex and Bridge streets
. plant operations in compounds and work areas

. minor works in the form of new signalling installed at a number of locations within the rail corridor

outside the project site

. building an embankment at Jacquie Osmond Reserve
. transport, handling, stockpiling, loading and unloading of spoil and imported materials
. temporarily relocating part of the pedestrian footbridge over Cabramatta Creek.

Given the primary air quality concern during construction is dust, a screening level dust assessment was
undertaken for proposed construction activities. The modelled scenario assumes construction works
occurring along the rail corridor and the results indicate the following:

. all particulate concentrations (daily and annual TSP, PM1, and PM25) are composed of high
background concentration and relatively low incremental site impacts

. daily PM1o and PMa5 criteria are met at 25 metres from and on the boundary of the project site,
respectively

. annual TSP and PM+ are met at 2 and 30 metres from the boundary of the project site, respectively.

Annual PM:s results are higher than the criteria as the 9.4 ug/m?® background concentration from the
nearest station is already above the criteria.

A number of sensitive receptors within 25 metres of the project site could experience short term elevated
PM1o concentrations. This is not anticipated to impact on the local amenity. It is expected that the location of
construction works will vary as the project proceeds and consequently, no long term particulate
concentration impacts are expected from construction of the project.

Construction works outside the project site boundary (eg utility relocation and protection works) have the
potential to impact on nearby receptors. It is expected that these construction works will involve little or minor
dust generating activities as only small trenches would be dug for conduits and cables and would therefore
result in negligible additional impact. As a result of the limited scale of earthworks and nature of the works
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proposed, dust emissions are expected to be manageable through the implementation of standard erosion
control and dust management measures outlined in section 10.5.

Construction work will be staged through the project site so that impacts on sensitive receptors would be
minor and short term.

10.3.2 Vehicle and plant emissions

The main source of emissions would be from the combustion of diesel fuel and petrol from heawy vehicles,
mobile excavation machinery, and stationary combustion equipment as well as from the handling and/or on-
site storage of fuel and other chemicals. The wvolume of emissions from construction vehicles and machinery
would depend on the type of fuel used, the power output and condition of the engine, and duration of
operation. Fine particle emissions associated with exhausts from vehicles and plant used during construction
are accounted for in the emission factors for earthmoving and handling used in the dust assessmentin
section 10.3.1.

Exhaust emissions would involve periodically localised emissions of carbon monoxide, (PM1 and PM.5s),
nitrous oxides, sulfur dioxide, volatile organic compounds, and polycyclic aromatic hydrocarbons associated
with the combustion of diesel fuel and petrol.

Exhaust emissions generated during construction would not significantly contribute to emissions in the area,
given the existing levels of vehicle use. Construction vehicles are expected to travel along the alignment and
resulting emissions will be discontinuous, transient, and mobile.

It is anticipated that these potential impacts could be adequately managed through the implementation of the
mitigation measures provided in section 10.5.

10.3.3 Cumulative impacts

Other projects that have the potential to occur at the same time as the project are described in Appendix E.

As the impacts from the construction of the project are predicted to be transitory and confined to an area 30
metres from the boundary of the project site, the cumulative impacts would be minimal unless an additional
source of dust (to this project) was generated close to receptors. There are no other known construction
projects proposed for the area.

10.4 Assessment of operational impacts
10.4.1 Local impacts
10.4.1.1 Dust

Minor quantities of particulate matter would be generated, mainly due to the wear of the train brake pads,
vaporisation of metals due to sparking, and wear of steel due to friction between wheels and rail. These
emissions would be in very low concentrations, and are not expected to be different from the current
operational rail corridor.

Similarly, maintenance activities involving minor earthworks and exhaust emissions would produce minor
quantities of particulate matter and would be managed in accordance with ARTC’s standard operating
procedures and ARTC’s EPL (EPL #3142). As aresult, there is the potential for minor local air quality
impacts during operation. However, no long term or adverse health impacts are expected from the project.
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10.4.1.2 Locomotive Emissions

The project would increase capacity for locomotive movements from 48 to up to 72 movements within a 24
hour period. Actual wolumes are highly dependent on demand, which may not always be consistent.
Atmospheric dispersion modelling using the CALPUFF version 6 results show that assuming the highest
frequency operation, there will be no incremental or cumulative exceedances of the relevant criteria for NO,
CO, HC as benzene, SO 0r PM1.

The 2013 annual average PM2s recorded at the Liverpool OEH station was 9.4 ug/m?. This exceeds the
annual PM_s criteria supplied in the Approved Methods of 8 ug/m?®. Consequently, all predicted annual PM_5
concentrations exceed the assessment criteria. Incremental increases in PM2s due to the project range from
0to 0.2 yg/m?®. The predicted exceedances of the annual PM.scriteria are attributable to the existing sources
rather than the project. Notwithstanding, the minor increase is unlikely to be noticeable to nearby receptors.

General mitigation measures which aim to reduce any potential additional impacts as a result of operation
are provided in section 10.5.

10.4.2 Regional impacts

The project would not result in any substantial regional air quality impacts as the emissions would be highly
dispersed in the local area.

10.4.3 Cumulative impacts

Incremental increases in PM.sfrom operation of the project are minor. The predicted exceedances to the
annual PMzscriteria are attributable to the existing sources rather than the project operations. The maximum
predicted increase from the operation of the project is identified at the most affected receptor. However, most
receptors would experience lower increases. As all increases are relatively minor, the cumulative impact is
predicted to be minor.

10.5 Management of impacts
10.5.1 Approach
10.5.1.1 Approach to mitigation and management

Overall, the majority of potential construction related air quality impacts would be short term and temporary
in nature. The potential for these impacts would be significantly reduced by:

. effective construction design and planning, including minimising the length of time excavations remain
open
. implementation of the mitigation measures provided in Table 10.2.

During operation, air quality would be managed in accordance with ARTC’s EPL (EPL #3142) and ARTC’s
standard operating procedures including those within its Environmental Management System. While itis
noted that ARTC do not operate the locomaotives, it is assumed these locomotives would be operated in
accordance with relevant regulatory requirements to minimise air emissions.

10.5.1.2 Expected effectiveness

ARTC and its contractors have experience managing potential air quality impacts associated with the
construction and operational phases of rail development projects.

Weather conditions such as wind direction, wind speed, soil moisture and rainfall or dew would substantially
influence the day to day potential for dust generation and suspension. Therefore, project personnel involved
in the activities need to consider the factors effecting dust generation in consultation with their environmental
representatives to ensure appropriate mitigation measures are adopted.

10.8 Air quality
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ARTC

It is expected that these recommendations, along with any relevant requirements of the project approval,
best practice guidelines and applicable legislation would be developed into the CEMP prepared to manage
the relevant phases of the project. Routine auditing of the effectiveness of the implementation of the CEMP
requirements will be undertaken to ensure that management measures remain adequate, effective and fit for

purpose.

Regular monitoring and inspections will be undertaken during construction to confirm the effectiveness of
mitigation measures. Monitoring and inspections will include, but not be limited to Project Contractor’s

supenvisory inspections on a daily basis and environmental representative weekly inspections.

10.5.2 List of mitigation measures

The mitigation measures that will be implemented to address potential air quality impacts are listed in Table

10.2.
Table 10.2 Mitigation measures
Stage Im pact Measure
Construction | Dust deposition and Dust suppression w ill be undertaken as required using w ater sprays, w ater
decrease in receptor carts or other media on:
amenity —minor and * unpaved w orkareas subject to traffic or wind
temporary
® sand, spoil and aggregate stockpiles
* the loading and unloading of dust generating materials.
Vehicle emissions Plant and equipment w ill be maintained in good condition and in accordance
w ith manufacturer’s specifications to minimise spills and air emissions that
may cause nuisance.
Dust deposition and If the works are creating levels of dust w hich significantly impact on
decrease in receptor residential amenity, the works willbe modified or stopped until the dust
amenity — minor and hazard is reduced to an acceptable level.
temporary
Dust deposition and The size of stockpiles willbe minimised, w here possible.
decrease in receptor
amenity — minor and
temporary
Dust deposition and Construction vehicles with potential forloss of loads (such as dust or litter)
decrease in receptor w ill be covered w hen using public roads
amenity — minor and
temporary
Operation Emissions - Negligible | The project willbe managed in accordance with ARTC's existing EPL (EPL
#3142) and ARTC's standard operating procedures including those w ithin the
Environmental Management System.

10.5.3 Consideration of the interaction between measures

The major pollutant of concern is dust. As described in Chapter 13 (Hydrology, flooding and water quality),
soil and erosion control measures will be implemented during construction in accordance with Soils and
Construction - Managing Urban Stormwater Volume 1 (Landcom, 2004) and Volume 2A (DECC, 2008).
Implementation of these measures will be guided by a soil and water management plan to be prepared as
part of the CEMP.

10.9
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Chapter 12 (Soils and contamination) concludes that contaminated soils are not likely to be present at the
project site. Therefore air quality mitigation measures have not included this issue. Chapter 21 (Climate
Change and greenhouse gas) provides measures to be implemented to manage impacts of electricity use
during construction and operation Implementation of these measures, together with the requirements of the
CEMP, will minimise the potential for air quality impacts.

10.5.4 Managing residual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D. The mitigation and management measures
proposed are expected to minimise the potential for impacts to air quality. With the implementation of these
measures, residual impacts are expected to be minimal.

10.10 Air quality
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11 Biodiversity

This chapter describes the existing environment in relation to biodiversity and assesses the potential impacts
of construction and operation of the project on biodiversity, and provides mitigation measures to manage the
impacts identified. The technical report which informs this chapter is provided as Technical Report 4 -
Biodiversity development assessment report. The report was written to address the relevant SEARs which
are outlined in Appendix A.

11.1 Assessment approach

11.1.1 Methodology
11.1.1.1 Study area

The ‘study area’ refers to the area including and surrounding the project site, with the potential to be directly
or indirectly affected by the project (eg by noise and vibration, visual or traffic impacts) and that was the
subject of the field surveys and desktop assessment conducted for the BDAR.

The study area has been assessed in accordance with the Biodiversity Assessment Method (BAM) (OEH,
2017) and OEH Biodiversity Assessment Method Operational Manual Stage 1 (OEH, 2018) in which
comprehensive vegetation mapping and habitat assessments were completed. Some field survey techniques
were employed outside of the study area, including spotlighting and diurnal bird surveys and surveys
targeting Powerful Owl, Bush Stone Curlew and Green and Golden Bell Frog, in order to sample better
condition habitats to assist with detection of mobile fauna species that could occur in the study area from
time to time. Fauna species detected by these techniques outside of the study area would also be likely to
occur in similar habitats within the study area.

11.1.1.2 Key tasks
The biodiversity assessment involved:

. a desktop assessment to describe the existing environment and landscape features of the study area
and to identify the suite of threatened biota potentially affected by the project, including searches of:

o OEH NSW BioNet (OEH, 2018) data, including NSW Wildlife Atlas database records and
Threatened Species Data Collection profiles of threatened species listed under the BC Act

o OEH Threatened biodiversity profile search online database for threatened ecological
communities listed under the BC Act (2018)

o Department of the Environment and Energy (DEE) Protected Matters Online Search Tool for
Matters of National Environmental Significance (MNES) listed under the EPBC Act and
predicted to occur in the locality (DEE, 2018)

o DEE online Species profiles and threats database (SPRAT) (DEE, 2018)

o NSW BioNet Vegetation Classification (OEH, 2018) to identify Plant Community Types (PCTs)
in the study area

o aerial photographs and satellite imagery of the study area
o available regional-scale vegetation mapping of the site (NPWS, 2002)

. field survey in accordance with the NSW OEH (2017) Biodiversity Assessment Method (BAM) to
describe the biodiversity values of the project site and study area and to determine the likelihood of
threatened biota and their habitats occurring in the study area or being affected by the project. The
following site visits were completed:
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o 12 October 2018 - preliminary investigation of biodiversity values

o 14-15 November 2018 - BAM assessment survey, including targeted surveys for candidate
threatened species

o 16 January 2019 - supplementary site inspection.
. assessment of potential impacts to flora, fauna and habitats including:

o matters of national environmental significance (MNES)

o serious and irreversible impacts
o prescribed impacts
o threatened flora, fauna and ecological communities

o determination of reasonable actions to awid and minimise impacts to biodiversity values and
assessment of residual biodiversity impacts of the project

o completion of offset calculations using the BAM credit calculator if required to determine the
ecosystem and species credits that would be required to offset these impacts.

A detailed description of the assessment methodology is provided in section 2 of Technical Report 4.
11.1.2 Risks identified

The preliminary environmental risk assessment undertaken for the project included potential risks associated
with biodiversity. Potential risks were considered according to the impacts that may be generated by the
construction and/or operation of the project, pre-mitigation. The purpose of the preliminary environmental risk
assessment was to inform the impact assessment. Further information on the preliminary risk assessment,
including the approach and methodology is provided in Appendix D.

The assessed risk level for potential biodiversity risks ranged from low to medium. Risks with an assessed
level of medium include:

. potential impacts from tree removal along Broomfield Street and Jacquie Osmond Reserve

. potential impacts on a limited amount of identified vegetation communities and/or threatened flora
species, in particular in the vicinity of Cabramatta Creek

. potential impacts on habitat due to vegetation removal

. indirect impacts due to increased dust, sedimentation and erosion, noise, light including disturbance to
flying fox habitat

. increased potential for pest plants and animals during maintenance from movement of vehicles,

machinery and materials in and out of the rail corridor.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and
assessment requirements) and Chapter 4 (Consultation).

11.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Project features and operation) and Chapter 7 (Construction), design
development and construction planning has included a focus on awiding and/or minimising the potential for
environmental impacts during all key phases of the process.

The project has adopted the following ‘avoid, minimise and offset’ approach to mitigate impacts to
biodiversity values in accordance with the BAM, the Biodiversity Conservation Act 2016 (BC Act) and

11.2 Biodiv ersity
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associated policy. In line with this approach, potential biodiversity impacts have been avoided or minimised
where possible by:

awiding impacts on habitat, through the project planning and design process

minimising impacts on habitat, through the use of a range of environmental management and impact
mitigation measures

identifying offset requirements for any residual impact that could not be avoided or mitigated.

The location of construction compounds, work sites and the construction footprint were finalised following
field survey. This enabled the location of these construction sites to be located outside of areas of
biodiversity value.

The most sensitive portion of the study area with respect to potential impacts on biodiversity values is the
area around Cabramatta Creek. Potential impacts from bridge construction and associated construction
access, crane pads and a temporary shared pathway are a potential risk to biodiversity in this location. This
portion of the project will be constructed as follows to ensure that impacts to biodiversity values are avoided:

The shared pathway temporary detour route will be located through non-native vegetation. This will
include continuous use of the existing shared path bridge over Cabramatta Creek to awoid impacts
associated with construction of a temporary creek crossing.

The size of the work sites for bridge installation will be limited to ensure that the disturbance footprint
is entirely limited to cleared land or non-native vegetation.

The design of the new bridge over Cabramatta Creek will match the pier arrangement of the existing
bridge to minimise hydraulic impacts on flow along the creek, and associated potential for biodiversity
impacts. There would be no earthworks or other direct disturbance within the main channel. Existing
flow widths will be maintained. The proposed bridge design will minimise the footprint of the projectin
this area. The proposed bridge will partially interrupt flow during high flow events (ie periods when
water is flowing outside and above the main channel) however this interruption to flow would be in line
with the existing bridge pylons and would comprise a very minor impact in the context of the existing
degree of modification of the catchment.

Cabramatta Creek is mapped as Key Fish Habitat (DPI, 2007). Mitigation measures will be
implemented during construction to mitigate potential impacts to water quality. The inclusion of
structures including the bridges, and the drainage design of Broomfield Street is predicted to generally
not worsen existing flooding and flood velocity conditions (refer to Chapter 13 (Hydrology, flooding and
water quality) for further information).

There will be some ancillary works undertaken outside of the defined project site. These include
signalling works and utility relocation/protection works. These works will be undertaken within the rail
corridor and will affect only cleared land or exotic vegetation within this highly modified environment.
The final location and design of the ancillary works will consider and avoid impacts to any areas of
native vegetation or other biodiversity values, including specific avoidance of the Acacia pubescens
identified in the rail corridor.

11.2 Existing environment

11.2.1 Terrestrial flora

11.2.1.1 Database search results and mapping

The Protected Matters Online Search Tool (DEE, 2018) results did not identify any World Heritage
properties, National Heritage places or Wetlands of International Importance withinthe project site or study
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area. As such, these particular MNES are not relevant to this biodiversity assessment report and are not
considered further in this report.

A desktop assessment was undertaken to identify threatened flora and fauna species, populations and
ecological communities (threatened biota) listed under the BC Act, Fisheries Management Act 1994
(FM Act), and EPBC Act, that could be expected to occur at the project site, and to obtain the necessary

data to perform BAM calculations.

No native vegetation was mapped in the project site. There are three non-native vegetation map units in the
project site: planted native species; exotic vegetation; and cleared lands. The channel floor and banks of

Cabramatta Creek where it intersects the project site have been mapped as non-native vegetation because
this reach of the creek is confined by concrete or gabions and has a gravel or concrete bed.

There is native vegetation outside of the project site, within the study area, comprising Cumberland River-flat
Forest and Coastal Freshwater Wetland.

Figure 11.1 shows the vegetation mapping for the study area. Table 11.1 lists the mapped habitat and their
associated condition, conservation significance and the area of the habitat located within the project site.

Table 11.1 Vegetationin the study area
Vegetationm PCT/NSW Veg. | Condition Conservation significance Areain
Type ID (OEH, project site
2016c¢) (hectares)
Cumberland 835 / HN526 Medium EEC? listed under the BC Act (River-flat 0
River-flat Eucalypt Forest on Coastal Floodplains of
Forest the NSW North Coast, Sydney basin and
South East Corner Bioregion)
Coastal 1071 / HN630 Medium EEC listed under the BC Act(Freshwater | 0
Freshw ater w etlands on coastal floodplains of the
Wetland NSW North Coast, Sydney Basin and
South East Corner bioregions).
Planted native n/a Cleared/non- 0.5
species native vegetation
Exotic n/a Cleared/non- 3.0
vegetation native vegetation
Cleared land n/a Cleared/non- 3.4
native vegetation
Total 6.9

Searches of threatened species databases and the output from the BAM calculator were completed to
determine any threatened flora species that are known or predicted to occur in the locality. A full list of
species identified in the desktop study is provided in Appendix 1 of Technical Report 4.

The results from the desktop study were refined to identify flora species likely to occur in the project site
based on the habitat types present, known distribution, and the knowledge and experience of the assessor.
These species are listed in Table 11.2. Field surveys were conducted for each of these species in November
2018, which was an optimum survey season.

11.4 Biodiv ersity
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Table 11.2 Candidate threatened species and survey time—flora

Common name Scientific name BC Act EPBC Act Surveyedin
optimum
season

Dow ny Wattle Acacia pubescens \% \% Yes

Netted Bottle Brush Callistemon linearifolius \ Yes

Marsdenia viridiflora R. Br. subsp. | Marsdenia viridiflora subsp. EP Yes

viridiflora population viridiflora

Tall Knotw eed Persicaria elatior \ \ Yes

Spiked Rice-flow er Pimelea spicata E E Yes

Rufous Pomaderris Pomaderris brunnea E \% Yes

Pultenaea parviflora E \ Yes
Matted Bush-pea Pultenaea pedunculata E Yes

Notes: V — vulnerable species; E — endangered species; EP — endangered population

11.2.1.2 Flora survey results

A total of 94 flora species from 37 families were recorded within the study area, comprising 43 native and 51
exotic species. The Poaceae (grasses, 17 species, seven native) Fabaceae (12 species, 8 native) and
Myrtaceae (10 species, all native) were the most diverse families recorded. A full list of flora species
recorded within the study area is provided in Appendix B of Technical Report 4. Threatened flora species
identified are discuss below.

11.2.1.3 Threatened flora species

The desktop study identified eight threatened flora species predicted to occur in the project site (see in
Table 11.2).

During field survey the following flora species were recorded within the study area:
. Downy Wattle (Acacia pubescens)
. Narrow-leaved Black Peppermint (Eucalyptus nicholii)

Downy Wattle (Acacia pubescens) was recorded in the study area; a single stem in slashed open space in
the rail corridor just north of Warwick Farm station; and a patch of six individuals in an area of exotic
grassland on the outside edge of the rail corridor, south of Warwick Farm station (refer to Figure 11.1).
Acacia pubescens is listed as a winerable species under the BC and EPBC Acts. This species is endemic to
the Cumberland Plain (OEH, 2018c) and is possibly a naturally occurring or regenerating population within
the rail corridor in the study area. No Acacia pubescens were recorded in the project site.

A Narrow-leaved Black Peppermint (Eucalyptus nicholii) was recorded in the project site. Eucalyptus nicholii
is listed as a wilnerable species under the BC and EPBC Acts. This species naturally occurs only in the New
England Tablelands from Nundle to north of Tenterfield but is widely planted as an urban street tree (OEH,
2018c). The project site is well outside the species’ natural distribution and the individual at the project site
and other records in the locality are clearly of planted individuals of uncertain provenance and outside of
natural habitat. In this context, the Eucalyptus nicholii at the project site has not been treated as a threatened
species requiring assessment under the BAM.
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11.2.1.4 Threatened ecological communities

Cumberland River-flat Forest in the riparian corridor of Cabramatta Creek comprises a local occurrence of
‘River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and
South East Corner Bioregions’ (River-Flat Eucalypt Forest) which is listed as an endangered ecological
community (EEC) under the BC Act and the subject of a preliminary listing as a critically endangered
ecological community (CEEC) under the EPBC Act.

The boundary of the project site has been set to awid direct impact to this habitat. Therefore there are no
Threatened ecological communities listed under the EPBC Act located in the project site.

11.2.1.5 High threat weeds

High threat weeds predicted to occur in the project site from the desktop study and following site surveys are
listed in Table 11.3.

Table 11.3 High threat weedsrelated to the study area

Vegetation Weeds predicted from the desk study

Cumberland River-flat High threat w eeds w ere recorded in this vegetation map unit and include Kikuyu Grass,

Forest Rhodes Grass, Green Cestrum, Moth Vine, Small-leaved Privet, Bridal Creeper
(Asparagus asparagoides), Firew eed (Senecio madagascariensis), Madeira Vine
(Anredera cordifolia), Wandering Jew, African Lovegrass and Panic Veldt Grass (Ehrharta
erecta).

Coastal Freshw ater High threat w eeds recorded in this vegetation map unit and include Alligator Weed.

Wetland

Planted native species High threat w eeds w ererecorded in this vegetation map unit and include Kikuyu Grass,
Rhodes Grass, Green Cestrum, Moth Vine (Araujia sericifera) and Small-leaved Privet.

Exotic vegetation High threat w eeds w ererecorded in this vegetation map unit, including Alligator Weed
(Alternanthera philoxeroides), Kikuyu Grass, Rhodes Grass, Balloon Vine
(Cardiospermum grandiflorum) and Green Cestrum.

Cleared land N/A

11.2.2 Terrestrial fauna
11.2.21 Database search results

A desktop assessment was undertaken to identify threatened fauna species, populations and fauna habitat
listed under the BC Act, FM Act, and EPBC Act, that could be expected to occur at the project site and to
obtain the necessary data to perform BAM calculations.

Searches of threatened species databases, the Protected Matters Online Search Tool (DEE, 2018) and the
output from the BAM calculator were also completed to determine any threatened fauna species that are
known or predicted to occur in the locality. A full list of species identified in the desktop study is provided in
Appendix A of Technical Report 4.

The results from the desktop study was refined based on the habitat types present, known distribution, and
the knowledge and experience of the assessor. The refinement resulted in a list of fauna species likely to

occur in the study area listed in Table 11.4.
11.2.2.2 Fauna survey results

A total of 61 species of fauna were recorded across the study area during field surveys, comprising 48 bird
species, six mammals, three frogs, two fish and two reptiles. Fauna observed included common and

widespread species of suburban environments as well as some small woodland birds that rely on dense



Cabramatta Loop Project
Environmental Impact Statement

vegetation and large patch size. Afull list of species identified in the field surveys is provided in Appendix B

of Technical Report 4.

During field survey four threatened species were identified. These are listed in Table 11.5.

11.2.23 Threatened fauna species and populations

Predicted threatened species identified from the desktop study are listed in Table 11.4. Table 11.4 identifies
the protected status of the species, whether the species was surveyed and what type of offset credit type the

species relates to.

ARTC

Table 11.4 Predicted threatened species —fauna species
Common name Scientific name BC EPBC Surveyedin | Credit
Status | Status | optimum type
season
Australasian Bittern Botaurus poiciloptilus E N/A ECS
Barking Ow | Ninox connivens (foraging) \% NA ECS
Black Bittern Ixobrychus flavicollis NA ECS
Black-chinned Honeyeater Melithreptus gqularis N/A ECS
(eastern subspecies)
Brow n Treecreeper Climacteris picumnus victoriae \% NA ECS
Diamond Firetail Stagnopleura guttata \% NA ECS
Dusky Woodsw allow Artamus cyanopterus NA ECS
Eastern Bentw ing-bat Miniopterus schreibersii oceanensis N/A ECS
(foraging)
Eastern False Pipistrelle Falsistrellus tasmaniensis \% N/A ECS
Eastern Freetail-bat Mormopterus norfolkensis \% NA ECS
Eastern Osprey Pandion cristatus (foraging) \% NA ECS
Flame Robin Petroica phoenicea \% NA ECS
Gang-gang Cockatoo Callocephalon fimbriatum (foraging) | V NA ECS
Greater Broad-nosed Bat Scoteanax rueppellii \% NA ECS
Grey-headed Flying-fox Pteropus poliocephalus (foraging) \% \% N/A ECS
Hooded Robin Melanodryas cucullata \% N/A ECS
Koala Phascolarctos cinereus (foraging) \% \% NA ECS
Little Bentw ing-bat Miniopterus australis (foraging) \% NA ECS
Little Eagle Hieraaetus morphnoides (foraging) \% NA ECS
Little Lorikeet Glossopsitta pusilla \% NA ECS
Masked Ow | Tyto novaehollandiae \% NA ECS
Painted Honeyeater Grantiella picta \% \% N/A ECS
Pow erful Ow | Ninox strenua (foraging) \% N/A ECS
Regent Honeyeater Anthochaera phrygia (foraging) CE E N/A ECS
Scarlet Robin Petroica boodang \% NA ECS

11.8 Biodiversity
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Common name Scientific name BC EPBC Surveyedin | Credit
Status | Status | optimum type
season
Speckled Warbler Chthonicola sagittata \% NA ECS
Spotted-tailed Quoll Dasyurus maculatus \% E NA ECS
Square-tailed Kite Lophoictinia isura (foraging) \% NA ECS
Sw ift Parrot Lathamus discolor (foraging) E CE N/A ECS
Turquoise Parrot Neophema pulchella \% NA ECS
Varied Sittella Daphoenositta chrysoptera Vv N/A ECS
White-bellied Sea-Eagle Haliaeetus leucogaster (foraging) \% NA ECS
Yellow -bellied Sheathtail- Saccolaimus flaviventris \Y N/A ECS
bat
Bush Stone-curlew Burhinus grallarius E - Yes SCS
White-bellied Sea-Eagle Haliaeetus leucogaster (breeding) \% C Yes SCS
Little Eagle Hieraaetus morphnoides (breeding) \% - No SCS
Square-tailed Kite Lophoictinia isura (breeding) \% - Yes SCS
Eastern Osprey Pandion cristatus (breeding) \% - Yes SCS
Green and Golden Bell Litoria aurea E \Y Yes SCS
Frog
Cumberland Plain Land Meridolum corneovirens E - Yes SCS
Snail
Southern Myotis Myotis macropus \% - Yes SCS
Grey-headed Flying-fox Pteropus poliocephalus (breeding) \% \% Yes SCS

Notes: V — vulnerable species; E — endangered species; C - migratory under the China-Australia migratory bird
agreement; CE - critically endangered species. ECS - ecosystem-credit species; SCS - Species credit species

The November field survey was just outside of the nominated September-October field survey period for
Little Eagle. As the project site contained very few potential nest trees it was considered that if the project
site contained occupied Little Eagle breeding habitat then the preceding season’s nest (or candidate nests of
other similar sized birds such as raptors or ravens) would be detected in the field surveys.

Three migratory species were predicted by the Protected Matters Online Search Tool (DEE, 2018) to have
the potential to occur within the study area on an occasional or transient basis. These are the Satin
Flycatcher (Myiagra cyanoleuca), Rufous Fantail (Rhipidura rufifrons) and Yellow Wagtail (Motacilla flava).

During field survey four threatened fauna species were recorded on site. These species and their protected
status are listed in Table 11.5.
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Table 11.5 Threatened faunaspeciesrecorded in the study area
Common Scientific Observation type BC Act EPBC Act Credit type
name name status status
Grey-headed Pteropus Seen \% V ECS (foraging) /
Flying-fox poliocephalus SCS (roosting)
Eastern Mormopterus Probable Anabat \% Not listed ECS
Freetail-bat norfolkensis recording
Eastern False Falsistrellus Species group Anabat V Not listed ECS
Pipistrelle tasmaniensis recording
Southern Myotis Species group Anabat V Not listed SCS
Myotis macropus recording

Notes: V — vulnerable species; ECS - ecosystem-credit species; SCS - Species credit species

The Grey-headed Flying-fox is listed as a winerable species under the EPBC Act and the BC Act. The Grey-
headed Flying-fox is a large, nomadic fruit and blossom-feeding bat. The Cabramatta Creek Grey-headed
Flying-fox roost campis located around 500 metres to the east of the rail corridor and around 350 metres to
the northeast of the outer edge of the construction site boundary, with at least 250 metres of dense
vegetation between the camp and the project site (refer to Figure 11.1). The camp is a roosting habitat which
is critical to the survival of the species as identified in the recovery plan for the species (DECCW, 2009). A
full profile of the camp is provided in section 6.7 of Technical Report 4. This colony was identified as
requiring specific consideration in the project SEARs with a particular focus on potential effects of noise and
lighting.

The Grey-headed Flying-fox was recorded foraging within the study area and was regularly observed flying
abowe it, including several thousand individuals seen flying from east to west of the project site after dusk
each evening. The project site contains some foraging resources for this species associated with mature fruit
or blossom-bearing trees in mapped areas of planted native species and exotic vegetation.

It is not always possible to confidently identify microbat species based on Anabat call recordings because of
short or poorer quality recordings or similarities between species. The Eastern Freetail-bat (Mormopterus
norfolkensis), Eastern False Pipistrelle (Falsistrellus tasmaniensis) and Southern Myotis (Myotis macropus)
may potentially be present in the study area based on identification of recorded calls to ‘probable’ or ‘species
group’ level. The study area contains aerial foraging habitat and potential roost sites for these and other
microbat species in hollow bearing trees, bridges and culverts.

11.2.24 Terrestrial fauna habitats

Vegetation within the project site is highly modified, fragmented and would have only limited value for
migratory species listed under the EPBC Act. As such, potential habitat in the study area is not ‘important
habitat’ for migratory species, as defined in DotE (2013).

Fauna habitat value within the project site is very low, reflecting the highly modified environment in the rail
corridor and adjoining land. Habitat value is higher across the study area, despite its suburban context and
the presence of human disturbance and edge effects. There are valuable fauna habitat resources associated
with Jacquie Osmond Resenrve and the riparian corridor of Cabramatta Creek, including permanent water,
wetland and aquatic environments and a relatively large patch of mature, productive native vegetation. The
project site is connected to a larger patch of habitat in the riparian corridor of Cabramatta Creek.

11.10 Biodiv ersity
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The study area contains potential habitat for a range of native animals, including threatened fauna and
migratory species known or predicted to occur in the locality. In addition to the habitat types listed in Table
11.1, the following provide habitat resources for a range of native fauna, including:

. scarce woody debris and leaf litter

. mature canopy trees that provide nectar, fruits, leaves and foraging, roosting or nesting substrates
. habitat trees with hollows and/or decorticating bark

. occasional small patches of dense understorey shrubs

. a range of fruiting and flowering small trees and shrubs and grass seeds.

One hollow-bearing tree is located in the projectsite (referto Figure 11.1). This is within the disturbance footprint
for the proposed retaining wall located between the new rail track and sports fields in Jacquie Osmond Reserve.

11.2.3 Groundwater dependent ecosystems

Native vegetation within the study area is not mapped as vegetation with a potential for being reliant on the
subsurface presence of groundwater. It is also unlikely to be an in-flow dependant ecosystem, i.e. an
ecosystem thatis “accessing a water source in addition to rainfall, such as water stored in the unsaturated
zone, surface water or groundwater’ (Australian Government, 2012). Based on the field observations,
experience and judgement of the assessor, the vegetation in the study area is likely to be reliant on rainfall
and on surface water associated with Cabramatta Creek and areas of surface water accumulation on its
floodplain. Groundwater dependent ecosystems are not considered further in this assessment.

11.2.4 Aquatic ecology

Cabramatta Creek is located within the project site and study area. No endangered aquatic communities,
aquatic fauna or marine vegetation listed under the FM Act or EPBC Act occur in the project site.

The channel floor and banks of Cabramatta Creek where it intersects the project site have been mapped as
non-native vegetation because this reach of the creek is confined by concrete or gabions and has a gravel or
concrete bed.

11.3 Assessment of construction impacts
11.3.1 Terrestrial flora
11.3.1.1 Removal of vegetation

The project will result in direct impacts on 3.5 hectares of non-native vegetation as summarised in Table 11.6
and shown on Figure 11.1. This vegetation has low biodiversity value given its context and habitat value for
threatened species. The impacts on this vegetation are associated with clearing for the new rail track and
associated infrastructure and for construction compounds. Residual directimpacts would be restricted to the
project site. Construction access would be via existing formed roads.

1.1
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Table 11.6 Extent of residual impacts in the project site
Vegetation type Condition Areawithin project site (ha)
Planted native species Non-native vegetation 0.5
Exotic vegetation Non-native vegetation 3.0
Total area of vegetation 3.5
Cleared land Cleared land 34
Total directimpact 6.9

The clearing of non- native vegetation would involve the removal of some individual native plants, including
mature planted street trees and trees in parkland. Mature trees have particular value within plant populations
because they take longer to replace and are sources of pollen and seed.

An arboriculture assessment (see Appendix C of Technical Report 10 — Landscape and visual impact
assessment) has assessed the number and quality of trees that would require removal as a result of the

project. The project would result in the removal of 43 planted trees which are indigenous to the Fairfield and
Liverpool LGAs and 77 exotic specimens. The majority of these are along Broomfield Street.

Indirect impacts on trees to be retained may include loss of or damage to roots and branches of trees
located near the project site.

The project would remove a small proportion of individual plant species and associated habitat resources
compared to the extent of both species and resources in the surrounding area.

11.3.1.2 Threatened flora species

The study area contains some land with biodiversity value, including around seven stems of Acacia
pubescens. Acacia pubescensis listed as a wlnerable species under the BC and EPBC Acts. The project

has been designed to awid direct or indirect impacts on any Acacia pubescens. No Acacia pubescens would
be removed or otherwise affected by the project.

The design and placement of any associated ancillary works such as utilities or signalling outside of the
project site would purposefully awid impacts to these Acacia pubescens or other biodiversity values.

A Narrow-leaved Black Peppermint (Eucalyptus nicholii) was recorded in the project site. Eucalyptus nicholii
is listed as a wilnerable species under the BC and EPBC Acts. The project site is well outside the species'
natural distribution and the individual at the project site and other records in the locality are clearly of planted
individuals of uncertain provenance. In this context, the Eucalyptus nicholii at the project site has not been
treated as a threatened species requiring assessment under the BAM.

Impacts to threatened ecological communities

There is an occurrence of the EEC River-flat Eucalypt Forest in the study area. The project site has been
purposefully designed to avoid any vegetation removal in the area of occupancy of this ecological community
and environmental management measures (refer to section 11.8) are likely to mitigate against any
substantial indirect impacts to this community.

11.3.2 Terrestrial fauna

11.3.21 Habitatimpacts

Construction of the project would remove a very small area of fauna habitat, as most of the project site is
already cleared land. The vegetation that would be removed or modified would have little value for native
fauna species given its structure, condition and proximity to the heawy rail corridor.
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There is one hollow-bearing tree in the project site (refer to Figure 11.1). This hollow-bearing tree is within
the disturbance footprint for the proposed retaining wall between the new rail track and sports fields in
Jacquie Osmond Resene. This is an essential element of the project design at this location and so there
was no potential to avoid impact to this habitat resource. Given its context and surrounding land uses this
hollow-bearing tree is highly unlikely to be occupied by a threatened species of owl, parrot or microbat.
Individuals of these threatened species are more likely to roost or nest in larger patches of vegetation away
from human disturbance than in an isolated tree adjacent to a heawy rail corridor.

Other fauna habitat resources that would be removed include foraging and shelter resources for widespread
and generalist native fauna typical of urban environments. It is highly unlikely that any threatened species or
any fauna populations would rely on the habitat resources within the project site for their survival. Removal of
fauna habitat resources would include:

. up to 0.5 hectares of planted native species which would provide foraging habitat for the threatened
Grey-headed Flying-fox, Eastern False Pipistrelle, Southern Myotis and other threatened fauna

species with known or potential habitat in the study area (comprised entirely of planted native species)

. up to 3.0 hectares of exotic vegetation, including both grassland and forest and scrub structural forms,
which provides nesting and foraging habitat for small birds, as well as shelter and foraging habitat for
reptiles and frogs

. an additional 3.4 hectares of shelter substrate for small ground dwelling fauna such as reptiles and
frogs and foraging substrate for generalist birds of open country associated with woody debris, railway
ballast etc in cleared land.

11.3.22 Impacts on the Cabramatta Creek Grey-headed Flying-fox roost camp

The Grey-headed Flying-fox is listed as a wilnerable species under the EPBC Actand the BC Act. A
description of the camp is provided in section 11.2.2.

Given the distance of the Cabramatta Creek Grey-headed Flying-fox roost camp from the project site (350
metres to the northeast of the outer edge of the construction site boundary with at least 250 metres of dense
vegetation between the camp and the project site), the project would not result in any direct impacts to the
roost camp. Instead, consideration has been given to the potential for indirect impacts, namely impacts
associated with construction noise and lighting.

A noise and vibration assessment of construction activities associated with the project has been undertaken
(see Technical Report 2 — Noise and vibration impact assessment). The likely maximum construction noise
levels of up to 55 to 60 dBA at the roost camp are likely to be equivalent or less than current ambient noise
levels which would include traffic noise levels of 60-65 dBA from the Hume Highway, located about 100
metres east of the camp. Individuals within the Cabramatta Creek Grey-headed Flying-fox roost camp
appear to be habituated to human activity and to elevated noise lewels, including traffic noise from the Hume
Highway. Construction noise impacts of the project would not exceed current noise levels at the roost camp
and are therefore unlikely to alter the temporal activity patterns of flying-foxes on a diurnal or seasonal basis
and would not threaten the continued occupancy of the roost camp by the Grey-headed Flying-fox.

Temporary lighting would be used during night time work for brief periods during construction of the project.
The roost camp is located around 350 metres to the northeast of the outer edge of the construction site
boundary separated from the project site by at least 250 metres of dense vegetation in the Jacquie Osmond
Resene. Light from the project site would not reach the roost camp. Further, individuals within the
Cabramatta Creek Grey-headed Flying-fox roost camp would be habituated to artificial light, including from
sources associated with the Hume Highway, a hotel adjoining the roost camp and sports field lighting in the
Jacquie Osmond Resenrve. Construction light impacts of the project would not exceed current levels at the
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roost camp and would not threaten the continued occupancy of the roost camp by the Grey-headed Flying-
fox.

Given the distance of the Cabramatta Creek Grey-headed Flying-fox roost camp from the project site and the
minor magnitude of noise and lighting impacts arising from the project as described above, no particular
measures to further minimise impacts to the roost camp are required.

11.3.2.3 Direct impacts to fauna

The project site provides limited habitat resources for native fauna species and these resources are more
likely to be utilised by common and widespread species of urban environments.

Some individual possums or native birds may nest or shelter in vegetation within the rail corridor.
Groundcovwer vegetation, leaf litter and woody debris would provide shelter and foraging substrate for
reptiles, frogs and invertebrates. Construction may resultin the injury or mortality of some individuals of
these less mobile fauna species and other small terrestrial fauna that may be occupying habitat within the
project site during clearing or construction activities. The potential injury or mortality of individuals within a
maximum of 6.9 hectares of poor quality habitat is highly unlikely to affect an ecologically significant
proportion of any local populations.

The project would not create any significant or new barriers to the movement of native biota.

Impacts resulting from the project would increase gaps in habitat within the landscape by removing planted
native species and exotic vegetation along the edge of a large patch of intact native vegetation in the
Cabramatta Creek riparian corridor. This would comprise a very minor impact on the degree of habitat
fragmentation in the local area given the limited extent and quality of habitat to be removed and because the
project site is parallel to an existing significant barrier to fauna movement associated with the rail corridor
and associated fencing. The design of the new bridge over Cabramatta Creek (adjacent to the existing
bridge) would match the pier arrangement of the existing bridge to minimise hydraulic impacts on flow along
the creek, and would maintain habitat connectivity under the bridge.

The remainder of the project site adjoins cleared and developed land that would not have any value as a
fauna movement corridor.

The study area is not considered important habitat for any migratory species according to the significant
impact criteria for migratory species (DotE, 2013). The project would resultin very minor residual impacts on
native biota and their habitats in general, and would not substantially fragment or isolate any areas of habitat
Based on the above considerations the projectis unlikely to impose ‘a significant effect’ on any of the listed
migratory fauna species that may occur at the study area.

Given the scale and context of the project there are unlikely to be any substantial impacts on threatened
species and their habitats beyond those associated with the removal of non-vegetation and habitat resources
in the project site. There is no evidence that the non-native vegetation and other habitat resources in the
project site would have any particular value to any threatened biota. The project is unlikely to resultin any
other significant direct or indirect impacts to threatened biota. Notably, there would be minor, if any impacts,
on aquatic habitat downstream of the project site and there is no evidence that aquatic habitat in the vicinity
of the project site would be occupied by any threatened biota

11.3.24 Indirectimpacts to fauna
The following indirect impacts may also occur as a result of the project:
. edge effects

. introduction and spread of weeds, pests and pathogens such as Phytophthora (Phytophthora
cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid fungus (Batrachochytrium dendrobatidis)
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. noise and light impacts on fauna.

There is a moderate risk of construction activities increasing the degree of weed infestation in adjoining
vegetation and a negligible risk of any new weeds being introduced. Management measures including the
development of a weed management sub-plan as part of the project CEMP will be implemented to mitigate
potential impacts.

The potential for significant or new impacts associated with pathogens is relatively low, given the suburban
context and extent of human visitation across the project site.

The generation of construction noise is unlikely to reduce the value of habitat in the study area or otherwise
significantly affect any fauna species that occur in the study area.

Construction activities would not substantially increase the extent or intensity of artificial lighting above
current background artificial light levels associated with the rail corridor, pedestrian and bike track across
Cabramatta Creek, street lighting and sports fields in Jacquie Osmond Reserve. Artificial lighting is unlikely
to reduce the value of habitat in the study area or otherwise significantly affect any fauna species that occur
in the study area.

11.3.3 Aquatic ecology

The potential introduction of pollutants such as vehicle fuel or mobilised sediments from the projectinto the
surrounding environment, if uncontrolled, could potentially impact on water quality further downstream. There
is minor potential for water quality impacts on Cabramatta Creek within the project site or reaches
downstream. Potential water quality impacts will be managed through the implementation of mitigation
measures, including the provision of sedimentation basins, silt fences and other structures to intercept runoft
Mitigation measures to minimise water quality impacts are provided in Chapter 13 (Hydrology, flooding and
water quality).

No endangered aquatic communities, aquatic fauna or marine vegetation listed under the FM Act or EPBC
Act occur in the project site and no significant impacts on riparian vegetation or habitats downstream of the
project site are anticipated as a result of the project. There would be minor, if any impacts on Key Fish
Habitat in Cabramatta Creek as a result of the project.

The project would not result in any impacts on biodiversity values not covered by the BAM (i.e. marine
mammals; wandering sea birds; Lord Howe Island biodiversity; and category 1 — exempt land).

11.3.4 Cumulative impacts
Other projects that have the potential to occur at the same time as the project are described in Appendix E.

The projectwould make a negligible impactto the cumulative impacts on biodiversityvalues arisingfrom other
developmentsin Western Sydney. The projectwould notinvolve the removal of any native vegetation or important
habitatresources thatwould require the provision of biodiversityoffsets. The projectis unlikelyto increase the
extent, duration or magnitude ofanyof the cumulative impacts on biodiversityvalues occurring in the study area
and region to the extent that would resultin a significantnegative effecton biodiversityvalues.

Other indirectimpacts such as noise are predicted to be transitoryand confined to an area near the boundary of
the project, the cumulative impacts wouldbe minimal unless additional sources (to this project) of dust, emissions
or noise was generated close to receptors. There are no other known construction projects proposed in the vicinity
of the projectsite that would resultin anincrease ofthese impacts.

11.4 Assessment of operation impacts

Impacts on biodiversity values would be largely restricted to the construction phase of the project. Some
potential impacts that would occur as a result of the operation of the project include:
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. generation of additional light and noise

. erosion and sedimentation as a result of runoff from hard stand areas
. introduction of weed propagules by vehicles or maintenance staff

. overshadowing of vegetation by noise walls

. fauna mortality as a result of collision with trains.

The project site is located within orimmediately adjoining the existing rail corridor which is dominated by
infrastructure and highly modified environments. Potential operational impacts of the project are already
occurring in the project site and affecting the surrounding study area. The project is unlikely to increase the
extent, duration or magnitude of any of these impacts to the extent that would resultin a significant negative
effect on biodiversity values.

11.4.1 Terrestrial flora

Each of the potential operational impacts listed above would already be occurring in the project site and
affecting the surrounding study area. Vegetation adjoining the project site is already subject to weed
infestation and other edge effects.

11.4.2 Aquatic disturbance and impacts on fish habitat

The design of the new bridge over Cabramatta Creek would match the pier arrangement of the existing
bridge to minimise hydraulic impacts on flow along the creek, and would maintain habitat connectivity under
the bridge. Construction work methods have been prescribed that would ensure that there are no direct
impacts to the creek bed or to aquatic habitat. There would be minor, if any, impacts on Key Fish Habitat in
Cabramatta Creek as a result of the project.

11.4.3 Fauna

Faunathat occupy habitats within the projectsite and adjacentareas are likelyto be accustomed to existing noise
originating from trains, road traffic and the urban environment. Additional train movements are unlikelyto
significantlyincrease the risk of fauna mortalityfrom collisions above currentlevels, given the highlymodified
habitats present.

In this context, the projectis likelyto comprise onlya minorincrease in anyof these potential negative effects. The
projectis unlikelyto increase the extent, duration or magnitude ofanyof these impacts to the extent that would
resultin a significantnegative effecton biodiversityvalues.

11.4.3.1 Impacts on the Cabramatta Creek Grey-headed Flying-fox roost camp

The Grey-headed Flying-foxis listed as a vulnerable species underthe EPBC Act and the BC Act as described in
section 11.2.2. The Cabramatta Creek Grey-headed Flying-foxroostcamp is located around 500 metres to the
eastof the existing rail corridor and the operational projectsite. As per the construction impactassessment, there
would be no directimpacts to the roostcamp due to operation, therefore potential indirectimpacts have been
considered.

A noise and vibration assessmentofoperational activities associated with the projecthas been undertaken (see
Technical Report2 — Noise and vibration impactassessment). There is predicted to be a very minorincrease in
noise impacts arising from operation ofthe passing loop. The likelyoperational noise levels of 54 dBA at the roost
camp are only marginallyabove the modelled ‘no build’ noise levels of 53 dBA. This is considered to be less than
currentambientnoiselevels which include traffic noise from the Hume Highway. The likely maximum operation
noise levels would be 74 dBAunderthe ‘build’ and ‘no build’ scenarios. Values ofgreaterthan 74 dBA associated
with near-continuous daytime traffic noise have been recorded in monitoring of the Balgowlah campbeside the
Burnt Bridge Creek deviation (DPE, 2018). This shows that Grey-headed Flying-foxes will tolerate loud and
prolonged noise in the vicinity of roostcamps once theyhave become habituatedto these noise levels. Individuals
within the Cabramatta Creek Grey-headed Flying-foxroostcamp appear to be habituated to human activity and to
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elevated noise levels, including traffic noise from the Hume Highway. Operational noise impacts ofthe project
would notexceed currentnoise levels atthe roostcamp and are therefore unlikelyto alter the temporal activity
patterns offlying-foxes on a diurnal or seasonal basis and would notthreaten the continued occupancyof the
roostcamp by the Grey-headed Flying-fox.

Trains and signals would generate lightduring the operational life ofthe project. The roostcampis separated from
the rail corridor by at least250 metres of densevegetation in the Jacquie Osmond Reserve. Lightfrom the rail
corridorwould notreach the roostcamp. Further, individuals within the Cabramatta Creek Grey-headed Flying-fox
roostcamp would be habituated to artificial light, including from sources associated with the Hume Highway, a
hotel adjoining the roostcamp and sports field lightingin the Jacquie Osmond Reserve. Operational lightimpacts
of the projectwould notexceed currentlevels at the roostcamp and would notthreaten the continued occupancy
of the roostcamp by the Grey-headed Flying-fox.

11.4.4 Cumulative impacts

Operational impacts ofthe projectwould comprise a minor additionto the existing activities in the rail corridorand
extent of developmentin the locality. The projectis unlikelyto increase the extent, duration ormagnitude ofanyof
the cumulative impacts on biodiversityvalues occurring in the studyarea and region to the extent that would result
in a significantnegative effecton biodiversityvalues.

Cumulative impacts and risks connected to the projectwould occurin the context of human induced climate
change, whichis recognisedas a serious threatto biodiversityvalues. Human induced climate change is
recognised as athreatto the EEC River-Flat Eucalypt Forest, particularlyif change leads to altered flood regimes
(OEH, 2018c). Climate change is recognised as a threat, in the recovery plan for the Grey-headed Flying-fox due
to the potential forchanges in the distribution or reproduction of some Eucalyptus food tree species orthe
increased occurrence of extremelyhigh temperatures (DECCW, 2009). Overall climate change is likelyto have a
relatively minor effecton ecosystem resilience and potential cumulative impacts on biodiversityvalues atthe study
areawhen compared to more immediate threats suchas removal of vegetation and habitat.

11.5 Key threatening processes relevant to the project

A key threatening process is as an action, activity or projectthat:

. adwersely affects two or more threatened species, populations or ecological communities
. could cause species, populations or ecological communities that are not currently threatened to
become threatened.

Key threatening processes listed under the BC Act, FM Act and/or EPBC Act, relevant to this projectare listed in
Table 11.7.
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Table 11.7 Key threatening process
Key threatening Status Comment Project
process phase
Loss of hollow - BC Act The project would remove one hollow bearing tree. Asa | Construction
bearing trees single tree, in an area of planted native species
surrounded by exotic grassland and immediately
adjacent to the existing rail corridor this w ould comprise
a very minor increase in the operation of this KTP.
Removal of dead BC Act The project site contains very little fallen timber. The Construction
wood and dead trees project may result in the removal or disturbance of small
amounts of w oody debris, during construction of the
project. The implementation of habitat management
procedures is recommended to limit impacts on fauna
and their habitats and to at least partially maintain the
value of these resources by reinstating w oody debris in
revegetation areas
Human-caused BC Act Combustion of fuels associated w ith construction and Construction
climate change EPBC Act operation of the project would contribute to and
anthropogenic emissions of greenhouse gases. The operation
project does not pass through any areas mapped as
coastal corridors for climate change that provide for the
latitudinal movement of species. The increase in
greenhouse gases as a result of the project may impact
climatic habitat elsew herein NSW over the long-term.
This contribution is likely to be minor in the context of
regional and global anthropogenic emissions of
greenhouse gases.
Clearing of native BC Act The project does not include the clearing of any native N/A
vegetation EPBC Act vegetation. Concept design of the project has ensured
that there is no native vegetation w ithin the project site
Alteration to the BC Act The design of the new bridge over Cabramatta Creek N/A
natural flow regimes w ould match the pier arrangement of the existing bridge
of rivers and streams to minimise hydraulic impacts on flow along the creek,
and their floodplains and would maintain habitat connectivity under the
and w etlands bridge. Construction workmethods have been
prescribed that w ould ensure that there are no direct
impacts to the creek bed or to aquatic habitat.
The degradation of BC Act The project does not include the clearing of any native N/A
native riparian vegetation, including riparian vegetation.
vegetation along
NSW w ater courses

11.6 Impacts on biodiversity related matters of national environmental significance

The Protected Matters Online Search Tool (DEE, 2018) results did notidentifyany World Heritage properties,
National Heritage places or Wetlands of International Importance within the locality. As such, these particular
Matters of National Environmental Significance are notrelevantto this biodiversityassessmentreportand are not
considered furtherin this report.

Three migratoryspecies were predicted bythe Protected Matters Online Search Tool (DEE,2018) and have the
potential to occur within the study area on an occasional ortransientbasis: the Satin Flycatcher (Myiagra

11.18 Biodiv ersity



A R ? C Cabramatta Loop Project
—_ Environmental Impact Statement

cyanoleuca), Rufous Fantail (Rhipidura rufifrons) and Yellow Wagtail (Motacilla flava). Habitatresources for these
migratoryspecies are mainlyassociated with Cumberland River-flat Forestadjacentto Cabramatta Creek. They
are unlikelyto rely on any habitatresources associated with the planted native species and exotic vegetationin
the projectsite.

There is no potential habitatfor migratoryshorebird species atthe study area.

Vegetation within the projectsite is highlymodified, fragmented and would have onlylimited value for migratory
species listed underthe EPBC Act. Habitatin the studyareais not likely to supportan ecologicallysignificant
proportion ofthe population ofany of these species, be of critical importance to the species at particular life-cycle
stages,is notlocated atthe limitofany of the species’ range, and/orlocated within an area where the speciesis
declining. As such, potential habitatin the studyarea is not‘importanthabitat for any of these species, as defined
in DotE (2013).

11.7 Assessment of serious and irreversible impacts

Underthe BC Act, a determination of whetheran impactis serious and irreversible mustbe made in accordance
with the principles setup in Section 6.7 of the Biodiversity Conservation Regulation 2017.

The principles are aimed atcapturing impacts which are likelyto contribute significantlyto the risk of extinction of a
threatened species orecological communityin New South Wales. A setof criteria have been developed and are
includedin the OEH Guidelines to assista decision-makerto determine serious and irreversible impacts (OEH,
2017). Threatened biota that meetthe criteria under one or more of the above principles have been identified as
serious and irreversible impactentities.

There are no serious and irreversible impactentities atthe projectsite or likely to be affected by the project.

11.8 Management of impacts

11.8.1 Approach

11.8.1.1 Approach to mitigation and management

ARTC is committed to minimising the environmental impactofthe projectand is investigating opportunities to
reduce actual impactareas where practicable. The area thatwould be directly impacted by construction activities
would depend on factors such as presence of significant vegetation, constructability, construction management
and safety considerations, land form, slopes and anticipated sub-soil structures. Directimpacts would be reduced
as far as practicable. The exact amountofclearance (within the projectsite) would be refined during detailed
design.

The projecthas adopted the following ‘avoid, minimise and offset approach to mitigate impacts to biodiversity
values in accordance with the BAM, the BC Act and associated policy. In line with this approach, the projecthas
where possible:

. awided impacts on habitat, through the project planning and design process

. minimised impacts on habitat, through the use of a range of environmental management and impact
mitigation measures

. considered offset requirements.

ARTC has,where possible, altered the projectto avoid and minimise ecological impacts in the projectplanning
stage (referto section 11.1.3),and a range of impact mitigation strategies have beenincluded in the projectto
mitigate the impacton ecological values. Further refinementwill be made during detailed design, where possible,
to minimise ecologicalimpacts.
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11.8.1.2 Offset requirements

Underthe Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(DSEWPaC, 2012) (the EPBC Act Environmental Offsets Policy) biodiversity offsets are required to compensate
for significantresidual impacts on Matters of National Environmental Significance.

There is no native vegetation in the projectsite. Construction ofthe projectwould remove 3.5 hectares ofnon-
native vegetation (comprising 3.0 hectares of exotic vegetation and 0.5 hectares of planted native species) within
an overall disturbance footprintof 6.9 hectares. This vegetation has low biodiversityvalue given its context and
habitatvalue for threatened species. Much of the projectsite (3.4 hectares)is clearedland, comprising existing rail
infrastructure, concrete paths, bitumen roads and otherinfrastructure. Impacts on non-native vegetation and
cleared land do notrequire the provision of biodiversityoffsets according to the BAM. No biodiversityoffsets for
impacts on MNES are therefore required in accordance with the EPBC Act Environmental Offsets Policy.

The projectwould notremove or otherwise impactanynative vegetation orthreatened species and as such would
not resultin any impacts requiring offsets. Impacts on non-native vegetation do notrequire the provision of
biodiversityoffsets according to the BAM. As such,no BAM credit calculations need to be completed and
submitted to accompanythis assessment.

The projectsite is located within orimmediatelyadjoining the existing rail corridor which is dominated by
infrastructure and highlymodified environments. Potential operational impacts ofthe projectare already occurring
in the projectsite and affecting the surrounding studyarea. The projectis unlikelyto increase the extent, duration
or magnitude ofanyof these impacts to the extent that would resultin a significantnegative effect on biodiversity
values.

The design and placementofany associated ancillaryworks such as utilities or signalling outside of the project
site would purposefullyavoid impacts to Acacia pubescens or other biodiversityvalues. These works would be
undertaken within the rail corridor and would affectonly cleared land or exotic vegetation within this highly
modified environment. The construction and environmental control measures proposedto mitigate impacts are
considered sufficientto manage anypotential indirectimpacts of ancillaryworks.

11.8.1.3 Expected effectiveness
ARTC have experience in managing potential biodiversityimpacts as aresultofdevelopments ofsimilar scale and
scope to this project.

The projectwas designto avoid impacts arising in the firstinstance and has been very effective in preventing the
clearance of native vegetation.

The location of construction compounds, work sites and the construction footprintwere finalised followingfield
survey. This enabled the location ofthese construction activities to be located outside ofareas of biodiversity
value. These are detailed furtherin section 11.1.3.

A CEMP will be prepared prior to construction. The plan will be prepared to address the requirements ofthe
projectapprovals, the environmental management measures outlined in this EIS (refer to Table 11.8) and all
applicable legislation.

As such, the measuresto avoid impacts duringdevelopmentofthe reference design and outlined in the CEMP are
considered to be proven effective in managing potential impacts to biodiversity.

11.8.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potential biodiversityimpacts are listed in Table
11.8.
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Stage Im pact

Measure

Construction Vegetation
clearance

Impacts to Acacia pubescens will be avoided. The locations of Acacia
pubescens willbe marked on plans, outlined in the CEMP, fenced on site,
and avoided. Signage will be placed on relevant fencing to inform of
prohibited activities in that area as part of the w orks.

Vegetation
clearance

Disturbance of vegetation willbe limited to the minimum necessary to
construct w orks. Micro-siting of infrastructure will be undertaken during
detailed design w here practicable to minimise or avoid impacts on
planted native species.

Vegetation
clearance

Where the project site adjoins native vegetation, the limits of clearing will
be marked and temporary fencing or flagging tape installed around the
vegetated area prior to the commencement of construction activities to
avoid unnecessary vegetation and habitat removal or damage.

Vegetation
clearance

Equipment storage and stockpiling of resources wiill be restricted to
designated areas within compound sites in cleared land.

Vegetation
clearance

The design and placement of any associated ancillary w orks such as
utilities or signalling outside of the project site will avoid impacts to Acacia
pubescens or other biodiversity values. These w orks willaffect only
cleared land or exotic vegetation.

Revegetation

Follow ing removal of the temporary shared path betw een Sussex Street
and Cabramatta Creek, revegetation will be undertaken to stabilise the
site. Opportunities to workw ith local groups such as the Fairfield Creeks
and Wetlands Group wiill be explored w here possible. Revegetation wiill
aim to be consistent with the pre-existing vegetation and surrounding
vegetation.

Weeds

Weed management actions will be included in the CEMP to manage

w eeds in accordance w iththe NSW Weed Control Handbook (DPl, 2018).
This will include the management and disposal of the w eeds that w ere
recorded withinthe project site including priority w eeds in accordance

w ith the biosecurity duties under the Biosecurity Act 2015.

Weeds

Vehicles and other equipment to be used w ithin the rail corridor willbe
cleaned to minimise seeds and plant material entering the project site to
prevent the introduction of further exotic plant species or disease. This
will include the use of vehicle w ash bays or portable vehicle wash
equipment such as high pressure w ash units, shovels, crow bars or stiff
brushes.

Fauna habitat

The CEMP wi llinclude the locations of potential roost sites as identified in
this report (eg. hollow -bearing trees, disused buildings, bridges and
culverts). The CEMP willinclude measures to manage potential impacts
to roost sites such as:

* any potential roost sites that will be removed or modified will be
checked forroosting bats immediately prior to w ork

® culverts are to remain open on at least one side at all times to allow
any roosting bats to fly in or out

* habitat to be identified for the release of mibrobats or any fauna
encountered during clearing surveys
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Stage

Im pact

Measure

* habitat trees will be felled using equipment that allow s the trees to be
low ered w o the ground w ith minimal impact (eg claw extension)

* animals that emerge from felled trees will be captured, inspected for

injury, then relocated to pre-determined habitat identified forfauna
release.

Where the presence or potential presence of roosting bats is noted then
management measures for managing bats will be implemented in
accordance w ith the CEMP.

Fauna habitat

An unexpected finds procedure will be developed specifying measures
for the management of any threatened biota or habitat resources
identified during construction. The unexpected finds procedure will
include the requirement forworkto stop immediately if any threatened
faunais encountered and the Construction Environmental Manager to be
notified. Work w illrecommence only once relevant approvals have been
obtained as required. The species willbe included in subsequent toolbox
talks.

Fauna habitat

Protocols to prevent introduction or spread of chytrid fungus will be
implemented follow ing OEH Hygiene Protocol for the Control of Disease
in Frogs (DECC, 2008b).

Fauna habitat

A suitably qualified person will be present during the removal of potential
fauna habitat (i.e. the hollow -bearing tree in Jacqui Osmond Reserve and
areas of planted native species) to avoid impacts on resident fauna and
to salvage habitat resources as far as is practicable. Clearing surveys will
include:

* inspections of vegetation for resident fauna and/or nests or other signs
of fauna occupancy

* capture and relocation or captive rearing of less mobile fauna (such as
nestling birds) by a trained fauna handler and with assistance from
Wildlife Information Rescue and Education Service (WIRES) as
required

* inspection and identification/marking of hollow -bearing trees or other
habitat resources adjacent to the project site to help ensure against
accidental impacts

* salvage of habitat features such as mature tree trunks and w oody
debris w ithin the project site and placement w ithin revegetation areas
as far as is practicable (e.g. if vegetated areas are not separated by
fences).

Operation

Weeds

Maintenance activities w ithin the rail corridor and w eed management
during operation will be undertaken in accordance with ARTC's standard
operating procedures and the relevant requirements of the Biosecurity
Act 2015.
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11.8.3 Consideration of the interaction between measures

In addition to the measures for biodiversitydescribed above, there are interactions between the mitigation
measures for noise and vibration (Chapter 9), soils and contamination (Chapter 12), and hydrologyand water
quality (Chapter 13).

All mitigation measures for the projectwill be consolidated and described in the CEMP. The plan would identify
measures thatare common between differentaspects. Common impacts and common mitigation measures will be
consolidated to ensure consistencyand implementation.

11.8.4 Managingresidual impacts

A residual risk analysis was undertaken following the impactassessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and are summarised below.

Despite measures taken to avoid and mitigate impacts, the projectwould resultin some unavoidable residual
adverse impacts imposed upon some elements of the natural environment, including removal ofa single hollow-
bearing tree, other native plants and habitatresources, and imposition of edge effects on adjoining areas of native
vegetation. These residual impacts are small in extentand magnitude and would comprise a minorreductionin
biodiversityvalues in the studyarea.

The projectwould remove a very small proportion of available habitatresources for local populations of native
fauna.Impacts would include the removal of 0.5 hectares foraging habitatfor mobile threatened fauna species,
including the Grey-headed Flying-fox, birds and microbats. The site is unlikelyto contain any importantbreeding,
roosting or nesting habitatfor native fauna. No wetlands, permanentaquatic habitat, rock outcrops, woodydebris
or any other importanthabitatresources would be removed.

The impactand offsetassessmenthas been completed in accordance with the BAM and concluded thatthe
projectwould onlyresultin ‘impacts notrequiring offset’, comprising clearing of non-native vegetation and
construction within previouslycleared land. A supplementaryassessmentof potential directorindirectimpacts on
the Cabramatta Creek Grey-headed Flying-foxroostcamp has concludedthatthe projectwould have a minor
effect on this roostcamp.
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12 Soils and contamination

This chapter describes the existing environment in relation to soils, topography, geology and contamination,
and assesses the potential impacts of construction and operation of the project on these factors. Mitigation
measures are provided to manage the impacts identified. The technical report which informs this chapter is
provided as Technical Report 6 - Soils and contamination impact assessment. The report was written to
address the relevant SEARs which are outlined in Appendix A.

12.1 Assessment approach
12.1.1 Methodology
12.1.1.1 Study area

The studyarea for the desktop review componentofthe assessmentencompassed a one kilometre radius around
the projectsite, while the study area for the field investigation encompassed the projectsite.

12.1.1.2 Key tasks
The assessment involved the following:

. a review of Environmental Risk and Planning Reports prepared for the project site by Lotsearch Pty
Ltd (provided in Appendix A of Technical Report 6)

. a review of previous environmental assessments undertaken within the project site (Parsons and
Brinckerhoff, 2006) (Parsons and Brinckerhoff, 2009)

. areview of publicly available data and web-based information searches, including:

o the Contaminated Sites Register and Record of Notices under Section 58 of the Contaminated
Land Management Act 1997, maintained by the NSW Environment Protection Authority

o environment protection licences, applications, notices, audits or pollution studies and reduction
programs

o Australian Soil Resource Information System (ASRIS) (maintained by the Commonwealth
Scientific and Industrial Research Organisation (CSIRO))

o NSW Government Sharing and Enabling Environmental Data (SEED) website

o Penrith 1: 100 000 Soil Landscape Series — Sheet 9030 (Bannerman SM and Hazelton PA,
1990)

o Penrith 1 : 100 000 Geological Map 9030 (NSW Department of Mineral Resources, 1991)
o Liverpool City Council LEP and Fairfield City Council LEP — acid sulphate soils maps
o Water bore records held by NSW Office of Water

. a site inspection to identify potential sources of contamination based on existing land use
. identification of the potential for acid sulphate soils and saline soils within the project site
. a limited contamination assessment undertaken as part of a geotechnical investigation to inform

design which included:

o sampling of soils from eight boreholes and four test pits within the rail corridor, three test pits
along Broomfield Street and three test pits within Jacquie Osmond Reserve
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o analysis of selected soils samples for contaminants of potential concern including heavy metals
(arsenic, cadmium, chromium, copper, lead, nickel zinc and mercury); benzene, toluene, ethyl-
benzene and xylene (BTEX), total recoverable hydrocarbons (TRH), polycyclic aromatic
hydrocarbons (PAH), phenols, pesticides and asbestos

o comparison of the analytical results to health and environmental screening criteria
o preliminary waste classification of soils within the project site.

. recommendations for additional investigations, where necessary

. identification of mitigation measures to address potential soil and contamination impacts.

A detailed description of the assessment methodology is provided in section 3 of Technical Report 6.
12.1.1.3 Assessment criteria

The assessment criteria (investigation levels) for the contamination assessment were taken from the
following guideline levels provided by the National Environment Protection Council (NEPC, 1999) (Amended

2013). National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPM, 2013)
(refer to Schedule B1 of the NEPM):

. Health investigation levels:
o to assess human health risk via all relevant pathways of exposure

o the level adopted for this assessment was D — commercial/industrial use, based on ongoing use
of the majority of the project site as a railway and road corridor.

. Health screening levels:
o for hydrocarbon vapour intrusion under different land use scenarios
o the level adopted for this assessment was D — commercial/industrial use.

Given that construction activities including establishment of site compounds, construction of a retaining wall
and embankment and bridge construction will be undertaken in public recreation areas (Jacquie Osmond
Reserve and Warwick Farm Recreation Reserve) and near Cabramatta Creek the following environmental
screening levels were also adopted from the NEPM:

. Ecological investigation levels:
o for a range of metals and organic substances to assess risk to terrestrial ecosystems

o the levels adopted for this assessment were commercial/industrial use and urban
residential/public open space.

. Ecological screening levels:

o for selected hydrocarbon compounds and total recoverable hydrocarbons to assess risk to
terrestrial ecosystems

o the levels adopted for this assessment were commercial/industrial use and urban
residential/public open space for course-grained soils.

12.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
soils and contamination. Potential risks were considered according to the impacts thatmaybe generated bythe
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.
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The assessedrisklevel forthe majorityof potential soils and contamination risks was medium. Risks with an
assessedlevel of medium orabove include:

. increased erosion and sedimentation due to excavation activities and vehicle movement during
construction

. impacts associated with the disturbance of contaminated, ASS or soil salinity/saline soils during
construction

. contamination of soils/groundwater due to spills and leaks during construction

. increased erosion and sedimentation due to excavation activities and vehicle movement during

maintenance activities
. contamination of soils/groundwater due to spills and leaks during maintenance.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapters 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

12.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.

Potential soils and contamination impacts have been avoided/minimised where possible byminimising the area of
disturbance.

12.2 Existing environment
12.21 Topography and geology

The projectsite gentlyslopes from Cabramatta Station to Cabramatta Creek. From Cabramatta Creek to Warwick
Farm Station the land is fairly flat.

Surface levels across the projectsite vary from 13.59 metres Australian Height Datum (AHD) near Cabramatta
Station to 5.02 metres AHD on the southern side of Cabramatta Creek.

The projectsite is underlain byBringelly Shales consisting of shales, carbonaceous claystones, medium grained
siltstone and clayin the northern end of the projectsite, near Cabramatta Station, and Quaternaryand Tertiary
alluvial deposits consisting of silts, clays, fluvial sands and gravels in the restof the projectsite.

Based on the geotechnical investigations undertaken to inform the design, the site is generallyunderlain by
variable fill material of gravel, sand and clay, typically of a depth of one metre. The fill is underlain bya deep
alluvial profile thatgenerallyconsists of alluvial clay, extending to a depth of over six metres below ground surface
within the projectsite.

12.2.2 Soils
12.2.21 Soil types

The following soil types underlie the projectsite:

. Blacktown residual landscape — mapped across the maijority of the project site
. South Creek alluvial landscape — located along the floodplains of Cabramatta Creek.

As discussed above there is a substantial amount offill material within the projectsite, including railwayballast
andfill consisting ofgravel, sand and clay.

12.3



Cabramatta Loop Project
Environmental Impact Statement

12.2.2.2 Acid sulfate soils

Acid sulfate soils are naturallyoccurring soils containing iron sulfides, which, on exposure to air, oxidise and create
sulfuricacid. This increase in aciditycan resultin the mobilisation of aluminium, iron,and manganese from the
soils. Therelease of sulfuric acid and heavy metals to the environmentcan have potentiallyadverse effects on the
natural and builtenvironmentas well as humanhealth. The majorityofacid sulfate soils are formedbynatural
processes under specific environmental conditions. This generallylimits the occurrence of acid sulfate soils to low
lying sections of coastal floodplains, rivers and creeks where surface elevations are less than 5.0 metres
Australian Height Datum (AHD).

A review of the NSW Government Sharing and Enabling Environmental Data (SEED) website and both the
Fairfield City Council and Liverpool City Council LEP acid sulfate soils maps indicated there are no known
occurrences of acid sulfate soils (ASS) within the projectsite. Proposed signalling works located near Liverpool
Station (refer to Figure 7.2) are in an area classified as Class 5, however acid sulfate soils are nottypically found
within Class 5 areas.

A review of ASRIS indicated thatthere was a low probabilityofacid sulfate soils occurring within the projectsite.
The closestmapped occurrence of acid sulfate soils to the projectsite is aboutone kilometres eastwhere
Cabramatta Creek feeds into the Georges River.

12.2.2.3 Salinity

Areas prone to salinityare usuallyat low positionsin the landscape, such as in valley floors and along floodplains.
The SalinityPotential in Western Sydney map (2002) indicates thatthe projectsite is located in an area of
moderate salinitypotential. However, electrical conductivity testing undertaken as partofthe geotechnical
assessmentfound thatthe electrical conductivityof soils in the projectsite were significantlyless than would be
expected if the area contained saline sails (between 39 — 740 uS/cm compared to 4000 yS/Cm orover (DLWC,
2002)). Therefore the presence ofsaline soils within the projectsite is considered unlikelyand has notbeen
considered furtherin this assessment.

12.2.3 Areas of contamination concern
12.2.3.1 Siteslisted or licensed by the EPA

No sites listed on the EPA’'s contaminated land register are located within one kilometre ofthe projectsite. Two
sites which have been notified to the EPA are located within one kilometre ofthe site, as listed in Table 12.1.

Table 12.1 Sites notified to the EPA

Site Address Activity Contamination status Location in relation to
project site

Caltex Service | 168 John Street Service Regulation under CLM Act | 100 metres westof
Station Cabramatta Station not required Cabramatta Station
Warw ick Farm | 95 Law rence Hargrave Former Under assessment 550 metres w est of Peter
Public School Road, Warw ick Farm landfill Warren Automotive

A number ofindustrial premises or activities within one kilometre ofthe projectsite are either currently licensed by
the EPA through provision ofan environmentprotection license, or have previouslybeen. These sites and
activities are listed in Table 12.2 and include ARTC’s and Sydney Trains’ activities within the rail corridor.
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Table 12.2 Industrial sites or activities currently or previously licensed by the EPA
License | Address Activity License status | Location in relation
number to project site
3142 Australian Rail Track Railw ay systems activities Active On site
Corporation Limited
12208 Sydney Trains Railw ay systems activities Active On site
372 Sydney Water Sew age treatment processing by Active 590 m southeast
Corporation large plants
12535 CPB Contractors Pty Ltd | Liverpool — Ashfield pipeline. Surrendered On site
Sew age treatment processing by
small plants
12971 Australian Rail Track Railw ay systems activities Surrendered On site
Corporation
4653 Lurhmann Environnent Non-Scheduled Activity — Surrendered On site
Management Pty Ltd application of pesticides
4838 Robert Orchard Non-Scheduled Activity — Surrendered On site
application of pesticides
5150 Fairfield City Council Non-Scheduled Activity — Surrendered Onsite
application of pesticides
5176 Liverpool City Council Non-Scheduled Activity — Surrendered On site
application of pesticides
6630 Sydney Weed and Pest | Non-Scheduled Activity — Surrendered On site
Management Pty Ltd application of pesticides
13316 John Holland Pty Ltd Railw ay System Activities Surrendered 504 m south

12.2.3.2 Other identified areas of contamination

Basedonthe land uses immediatelysurrounding the projectsite, as described in Chapter 2 (Location and setting)
and Chapter 17 (Landscape and visual amenity), and the findings ofthe desktop review and site inspection,

potential sources of contamination in the vicinity of the projectsite are considered to include:

imported fill and ballast within the existing rail corridor — which may be associated with asbestos,
hydrocarbons, heawy metals, and polycyclic aromatic hydrocarbons

former rail haulage activities within the rail corridor leading to potential spillages of oils and lubricants
from locomotive engines, metal dust and asbestos from wheel abrasion —which may be associated
with asbestos, hydrocarbons, heaw metals, and polycyclic aromatic hydrocarbons

unknown fill and waste materials within the road corridor — which may be associated with various
hazardous materials, including asbestos, heaw metals, pesticides and hydrocarbons

weed control within the rail corridor and in recreational areas including Jacquie Osmond Reserve and
Warwick Farm Recreation Reserve — which may be associated with herbicides and pesticides

industrial activities adjacent to the rail corridor — which may be associated with hydrocarbons, oils,
chemical storage, heaw metals, and hazardous building materials. However, given the proximity to
the project site and/or current status of the industrial activities identified in Table 12.1 and Table 12.2,
the potential for contamination from the majority of these activities is considered to be low.

The limited contamination assessmentfound no evidence of staining or odour thatmayindicate the presence of
contamination in anyof the test pits or boreholes.
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All samplesreported laboratoryresults either below the limitofreliabilityor below the relevant human health based
screening criteria. Additionally, the majorityof samples reported laboratoryresults either below the limit of
reliabilityor below the relevant environmental screening criteria, with the exception of some samples collected at
locations within the rail corridor atthe southern extentand within Broomfield Street. However, soil concentrations
atthese locations are notdeemed to have the potential to impactecological receptors given the currentland use
and distance to ecological receptors. Soil samples collected from test pits within Jacquie Osmond Reserve
reported concentrations belowthe relevantenvironmental criteria.

The preliminarywaste classification undertaken as partofthe limited contamination assessmentindicated that
soils within the projectsite would likelymeetthe classification of General Solid Waste, in accordance with the
NSW EPA Waste Classification Guidelines Part 1: Classifying Waste (EPA, 2014).

The limited contamination assessment confirmed thatthe soils are considered suitable to remain within the project
site for the uses proposed during operation (rail corridor and road corridor). Based on the findings ofthe desktop
review, site inspectionand limited contaminationassessmentno evidence of gross or widespread contamination
was identified within soils in the projectsite. Therefore, the projectsite is not considered to meetthe criteria
requiring itto be notified to the EPA under Section 60 of the ContaminatedLand ManagementAct 1997.

No sampling ofgroundwater was undertaken as partofthe assessment. However, based on the results ofthe
limited contamination assessmentwhich did notidentifyany gross contamination in soils, and the type and
proximity of activities which have the potential to contaminate groundwater located near the projectsite, the
potential for groundwater within the projectsite to be contaminated is consideredlow.

12.3 Assessment of construction impacts

Excavation and ground disturbance activities would expose and disturb soils, which, ifnot adequatelymanaged,
couldresultin:

. erosion of exposed soil and stockpiled materials
. dust generation
. an increase in sediment loads entering the stormwater system and/or local runoff, and therefore

nearby receiving waterways, namely Cabramatta Creek and associated drainage lines

. increase in salinity levels in soil

. acid sulfate soil conditions

. mobilisation of contaminated sediments, with resultant potential for environmental and human health
impacts.

Potential impacts as theyrelate to soils and contamination are considered below. Potential water qualityimpacts,
including impacts caused byincreased sedimentloads, are considered in Chapter 13 (Hydrology, flooding and
water quality), air quality (dust)impacts are considered in Chapter 10 (Air quality), and health and safety risks,
including as aresultof contamination and hazardous materials, are considered in Chapter 20 (Health, safetyand
hazards).

12.3.1 Soils

12.3.1.1 Soil erosion

Construction ofthe projectwould temporarilyexpose the natural ground surface and sub-surface through the
removal of vegetation and excavation and/orthe removal of hardstand surfaces including roads and footpath
during the following construction activities:

. earthworks associated with construction of the retaining walls and embankment, bridges, road works
and ancillary infrastructure

. clearing/grubbing of trees and vegetation along Broomfield Street, near Cabramatta Creek and in
Jacquie Osmond Reserve.

12.6 Soils and contamination



A R ? C Cabramatta Loop Project
—_ Environmental Impact Statement

These activities can lead to exposure of soil to runoff and wind which can increase soil erosion potential,
particularlywhere construction activities are undertaken in soil landscapes characterised bya high and extreme
erosion hazard. Of the soil landscapes presentwithin the projectsite the Blacktown residuallandscape can range
from low to very high erosion hazard, while the South Creek alluvial landscape has potentiallya very high to
extreme erosion hazard.

Soil erosion impacts are expected to be minimal for the projectas a resultof the relatively limited areas of
excavation and earthworks, the generallyflattopographyof the projectsite, and the temporarynature of exposure.

Regardless ofthe amountofexcavation required, the potential for erosion impacts would be minimised by
implementing standard soil erosion managementmeasures during construction, as describedin section 12.5.

12.3.1.2 Acid sulfate soils

Sulfuricacid is produced when drainage or excavation brings soils to the surface thatwere previouslylocated
below the water table. Previous investigations undertaken as partofthe SSFL EIS (Parsons Brinckerhoff, 2009),
identified groundwater depths ranging from three metres below ground surface near the southern end ofthe
projectsite to 0.5 metres below ground surface near Cabramatta Creekin the centre of the projectsite,and two
metres below ground surface atthe northern end. However, during the geotechnical investigation undertaken to
inform the project’s design, groundwater was onlyidentified in locations in the south ofthe projectsite at depths
between three and sixmetres below ground surface. ltwould be expected that groundwaterlevels would be
shallower near Cabramatta Creek.

The maijorityof excavation during construction is unlikelyto exceed depths oftwo to three metres below ground
surface. Therefore, the potential to encounter waterlogged soils would onlybe likely during piling activities
associated with the retaining walls and bridge construction and underboring associated with relocation ofthe
Sydney Water gravity main.

12.3.1.3 Contamination

Excavation may disturb any contamination and hazardous materials presentin soil. Ifinadequatelymanaged, the
disturbance ofareas of contamination has the potential for:

. direct contact and/or inhalation by site workers, users, and visitors

. impacts to surrounding environmental receivers (including surrounding ecosystems and flora and
fauna, where present)

. mobilisation and migration of surface and subsurface contaminants via leaching, runoff and/or
subsurface flow, impacting nearby soils, surface water, and groundwater.

Based on the results ofthe desktop review and limited contamination assessmentthe potential to disturb
contamination resultingin impacts to human health and the environmentis consideredlow. Regardless, the
potential for the impacts due to the potential disturbance of contamination would be minimised byimplementing
the mitigation measures provided in section 12.5.

Construction activities have the potential to resultin the contamination of soil and groundwater due to spills and
leaks offuel, oils, and other hazardous materials. In addition, there is the potential to introduce contamination to
the projectsite through the acceptance ofimported fill thathas not been properlyverified. These potential impacts
would be minimal with the implementation of standard mitigation measures, provided in section 12.5.

12.3.2 Site assessment and remediation

The limited contamination assessment confirmed thatthe soils are considered suitable to remain within the project
site for the uses proposed (rail corridor and road corridor). Aithough itshould be noted, sampling was not
undertaken in accordance with the Contaminated Sites Sampling Design Guidelines (EPA, 1995). Therefore, the
findings ofthe limited contamination assessmentcan onlybe used to determine the presence ofgross
contamination within the projectsite.
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Based on the findings ofthe limited contamination assessment, the projectsite does not meetthe criteria requiring
it to be notified to the EPA under section 60 ofthe CLM Act and further assessmentorremediation of soils within
the projectsite is notrequired as partof the project.

12.3.3 Cumulative impacts

Cumulative impacts mayresultfrom the disturbance of soils and contamination from other projects occurring
concurrentlyto the project, resulting in an increased potentialfor the mobilisation of contaminated sediments, and
an increase in erosionand hence sedimentloads entering nearbyreceiving waterways. Other projects thathave
the potential to occur at the same time as the projectand in the vicinity of the projectare described in AppendixE.

The potential forimpacts due to erosion and sedimentation would be readilymanaged with the implementation of
standard erosion and sedimentation control measures. As such, it is not expected that the projectwould have a
material impacton erosion and sedimentation atthe scale thatcumulative impacts could occur.

The overall risk of encountering or generating contaminationis low, and the projectwould be unlikelyto generate
impacts ata scale thatwould interact with other projects.

12.4 Assessment of operation impacts
12.4.1 Soils

Maintenance and repair activities mayrequire excavation and ground disturbance, which could resultin short-term
impacts similartothose described in section 12.3.1. These impacts would be managed byimplementing the
mitigation measures described in section 12.5 ARTC’s Environmental Management System contains processes
such as the Task Based Environmental Impact Assessment (TBEIA), where the risk of contamination is
considered prior to activities which would require excavation and ground disturbance. ARTC’s contaminated land
database and map provides information forthese risks to be considered on a site specific basis. In addition,
ARTC'’s standard operating procedures provide sufficientguidance on managing risks as theyrelate to
maintenance activities on potentiallycontaminated lands.

During operation, there is arisk of accidental spillage of petroleum, chemicals or other hazardous materials as a
resultof leakages during maintenance activities orrail accidents. Spills could contaminate soils and pollute
downstream waterways and groundwaterifunmitigated. The potential for contamination is considered to be low,
based on the amountofvehicles and equipmentwhich would likelybe used during maintenance related activities.
This impactwould be minimised byimplementing existing ARTC procedures to manage spills.

12.4.2 Cumulative impacts

Given that any maintenance activities would likelybe limited in nature and extentthe potential for cumulative
impacts due to maintenance activities during operation would be negligible.

12.5 Management of impacts

12.5.1 Approach
12.5.1.1 Approach to mitigation and management
Soil

Construction erosion and sediment control measures would be developed and implemented in accordance with
Managing Urban Stormwater: Soils and Construction Volume 1 (Landcom,2004) and Managing Urban
Stormwater: Soils and Construction Volume 2A (Departmentof Environmentand Climate Change, 2008),
(commonlyknown as ‘the Blue Book’).

A soiland watermanagementplan wouldbe prepared as one ofthe components ofthe CEMP. The soil and water
managementplanis required to define the managementand monitoring measures thatwould be implemented to
manage, in accordance with relevantguidelines:

. surface and groundwater impacts
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. contaminated material
. erosion and sediment control.
Further information on the approach to environmental managementduring construction is provided in section 22.2.

Auditing and monitoring would be undertaken during construction to ensure thatthe CEMP and relevantsub-plans
are being implemented.

Contamination

An unexpected finds protocol would be developed as partofthe soil and water managementsub-plan to ensure
that any unexpected contaminationencountered during constructiondoes notexpose workers, site users, and/or
the environmentto contamination in excess ofregulatoryguideline levels.

The unexpected finds protocol would outline the activities to be undertaken in the event that previouslyundetected
contamination is identified, which would include making the site safe, carrying outan assessmentofthe finds, and
managingthe finds based on the results ofthe assessment.

A waste managementprocedure would also be developed as partofthe CEMP, as described in Chapter 19
(Waste management).

Health and safety risks to on-site workers associated with normal construction operations are regulated by
workplace health and safetylegislation (including the Work Health and Safety Act, 2011),and are notrelevant to
approval of the projectunder Division 5.2 ofthe EP&A Act. In accordance with relevantworkplace health and
safety regulatoryrequirements a health and safetyplan would be prepared for the projectand would alsoinclude
measures to help minimise the exposure of workers to potentiallycontaminated soil, including material containing
asbestos, ifencountered.

Further information on the approach to environmental managementduring construction is provided in Chapter 22
(Approach to environmental management).

Expected effectiveness

For impacts associated with soil the erosion and sediment control measures to be implemented would be in
accordance with the requirements ofthe Blue Book. The measures contained in the Blue Book are based on field
experience and have been previouslydemonstrated to be effective. In general, the implementation ofmeasuresin
accordance with the Blue Book would eitherresultin a reduced potential for the impactto be realised through
eitherthe use ofengineered controls (eg haybales, covers on stockpiles etc) oravoidance completely (eg not
undertaking works during wetweather). Therefore, there is no reason the proposed mitigation measures should
not be moderatelyto highlyeffective, ifimplemented in strictaccordance with the Blue Book.

For impacts associated with contamination the implementation of managementmeasures proposed including an
unexpected finds protocol and spill procedures to manage spills would reduce the impact. However, given that the
unexpected finds protocol relies on a person’s abilityto identify contamination and spills managementwould still
resultin some impact, these measures are considered moderately effective.

12.5.2 List of mitigation measures

The mitigation measures thatwill be implemented to address potential soils and water qualityimpacts are listed in
Table 12.3.

Table 12.3 Mitigation measures
Stage Im pact Measure
Construction | General soil and A soil and w ater management plan will be prepared as part of the CEMP for the
erosion project and implemented for the duration of construction, in accordance with
management
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Stage Impact

Measure

Soils and Construction - Managing Urban Stormwater Volume 1 (Landcom,
2004) and Volume 2D (DECC, 2008a) (commonly know nas ‘the Blue Book)

The soil and w ater management plan will include but not be limited to:

® aprimary erosion and sedimentation control plan and a maintenance
schedule for ongoing maintenance of temporary erosion and sediment
controls. The erosion and sedimentation control plan willinclude site-specific
details for managing sediment and erosion near Cabramatta Creek and
associated drainage lines

* measures and controls forthe management of disturbed and stockpiled soils,
including surface stabilisation of disturbed ground, covering of stockpiles
w here appropriate and implementation of clean-w ater diversions

* an incident emergency spill procedure w hichw illinclude measures to avoid

spillages of fuels, chemicals, and fluids onto any surfaces or into any
adjacent/nearby w aterw ays.

Acid sulfate soils

A field pH testing and field peroxide pH testing regime will be undertaken prior to
piling workaround Cabramatta Creek, in accordance withthe Acid Sulfate Soils
Assessment Guidelines (ASSMAC, 1998). Should ASS or potential ASS be
identified during the testing, then measures to manage the potential impacts
associated with encountering ASS or potential ASS will need to be developed
and implemented in accordance w ith the Acid Sulfate Soils Assessment
Guidelines (ASSMAC, 1998).

Unexpected An unexpected findings protocol pertaining to contamination will be included in

contamination the soils and w ater management plan. The protocol willinclude procedures for
the assessment and management of unexpected contamination encountered (if
any) during construction.

Unexpected Aw areness training will be provided for all onsite staff to assist in the

contamination identification of potentially contaminated material.

In the event that indicators of contamination are encountered during construction
(such as odours or visually contaminated materials), workin the area will cease,
and the finds willbe managed in accordance w ith the unexpected contamination
finds protocol.

Contamination of
soils

Prior to the acceptance of any imported fill onsite (regardless of volume), the
follow ing actions willbe taken to reduce the risk of receiving contaminated
material:

* all fill used willbe checked to confirm itis virgin excavated natural material
(VENM) (e.g., clay, gravel, sand, soil or rock) or excavated natural material
(ENM) (e.g. naturally occurring rock and soil) that is not mixed with any other
w aste

* the supplier will provide formal certification that the fill material is clean VENM
or ENM

* the supplier will provide information on w hat activities previously occurred
onsite w here their fill was sourced

* signs of contamination will be checked for, such as odours (chemical/petrol),
staining from chemicals, and rubbish such as bricks, timber, and masonite

* the delivery of the material will be supervised to check the material received
matches the material ordered.

* all required documents and records w ill be maintained.

12.10 Soils and contamination



C Cabramatta Loop Project
Environmental Impact Statement

1>
A
=

Stage Im pact Measure
Contamination Spill containment kits will be present and maintained on site during all activities.
incident
management
Contamination All staff willbe inducted about incident and emergency procedures in
incident accordance w ith the incident emergency spill procedure and made aw are of the
management locations of spill containment kits. Information regarding the correctand safe

storage and handling of fuels and chemicals willbe communicated to personnel.

Operation Soil erosion and Erosion and sediment controls will be implemented during maintenance activities
sedimentation w here soils are exposed, in accordance with ARTC's standard environmental
management measures included within its Environmental Management System.

Contamination ARTC's existing spill response procedures will be complied w ithto minimise the
potential forimpacts on the local community and the environment as a result of
any leaks and spills.

Additionally, leaks and spills will be managed in accordance with ARTC's EPL
#3142.

12.5.3 Consideration of the interaction between measures

There are interactions between the mitigation measures for soils and contamination (summarised in

section 12.5.2) and those for water quality (Chapter 13), waste (Chapter 19), and hazardous materials (Chapter
20). Together, all these measures would ensure appropriate managementofsoil and potentiallycontaminated
soils and groundwater, to minimise the potential forimpacts to the communityand environment.

The implementation of erosion control measures and devices during construction has the potential to resultin
some potential impacts on overland flow paths (as discussed in Chapter 13 (Hydrology, flooding and water
quality)). Impacts on overland flow paths are considered to be manageable, as all measures would be installed in
accordance with the Blue Book.

12.5.4 Managing residual impacts

A residual risk analysis was undertaken following the impactassessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD. The mitigation measures provided in section 12.5.2 are
expected to reduce the potential for soil and contamination impacts during construction and operation. With the
implementation ofthese measures, residual impacts are expected to be minimal.
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13 Hydrology, flooding and water quality

This chapter provides a summary of the hydrology, flooding and water quality impact assessments
undertaken by GHD. A full copy of the assessment reports is provided as Technical Report 5— Hydrology
and flooding impact assessment and Technical Report 7 — Surface water and groundwater quality impact
assessment, respectively. The report was written to address the relevant SEARs which are outlined in
Appendix A.

13.1 Assessment approach

13.1.1 Methodology
13.1.1.1 Study area

The studyarea includes the entire Cabramatta Creek catchmentincluding upstream areas and continuing
downstream to the confluence with the Georges River.

13.1.1.2 Hydrology and water quality

The hydrology and water quality assessment involved:

. reviewing background information relevant to the study area to define the existing environment,
including previous studies, mapping, survey data, and topography

. identifying water quality objectives for the catchment in which the project site is located, based on the
NSW Water Quality and River Flow Objectives website

. identifying and assessing construction and operational activities that may impact on the surface water
hydrology and water quality of watercourses within the study area

. calculating groundwater inflows for construction elements that may intercept groundwater using the
analytical equations and approach outlined in Marinelli and Niccoli (2000)

. identifying potential impacts on groundwater

. identifying mitigation measures to minimise potential impacts on surface water and groundwater

hydrology and water quality.

13.1.1.3 Water quality objectives and criteria

The NSW Water Quality and River Flow Objectives provide water qualityobjectives for the Georges River
catchment(the downstreamreceiving waterwayfor flows from Cabramatta Creek), for the protection of the
following (within waterways affected by urban development, or estuaries):

. aquatic ecosystems

. visual amenity

. secondary contact recreation
. primary contact recreation.

Waterways affected by urban developmentare defined as streams within urban areas, which are frequently
substantiallymodified and generallycarry poor quality stormwater. The majority of watercourses within the study
area meetthis definition.

The water quality objective for aquatic ecosystems is to ‘maintain orimprove the ecological condition of
waterbodies and theirriparian zones overthe long term’. The indicators and criteria (trigger values) for this
objective are listed in Table 13.1. While it is likely that watercourses within the studyarea would be classified as
highlydisturbed systems (being urban streams receiving road and stormwater runoff), the ANZECC 2000
guidelines recommend thatthe guideline trigger values for slightlyto moderatelydisturbed systems should also
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apply to highlydisturbed ecosystems wherever possible. Therefore, the water trigger values provided in Table 13.1
are based onthe ANZECC 2000 guideline defaulttrigger values for the protection of aquatic ecosystems in slightly
disturbed river ecosystems in south-eastern Australia.

A detailed listofthe indicators and criteria for the other water quality objectives for the Georges River catchmentis
provided in Technical Paper?7.

Table 13.1 Water quality trigger values for aquatic ecosystems
Indicator Criteria(lowlandrivers)
Total phosphorus 25 ug/L
Total nitrogen 350 ug/L
Chlorophyll-a 5g/L
Turbidity 6-50 NTU
Salinity (electrical conductivity) 125-2,200 uS/cm
Dissolved oxygen (per cent saturation) 85-110%
pH 6.5-8.5

13.1.1.4 Flooding

The projectinvolves providing new rail and road infrastructure in an area subjectto existing flooding. As aresulta
flooding assessmentwas undertaken as an inputto the design ofthe project. The flooding assessmentinvolved:

. a desktop review of:

o flood studies and floodplain risk management studies, including Georges River Floodplain Risk
Management Study and Plan (Bewsher Consulting Pty Ltd, 2004), Cabramatta Creek Flood
Study and Basin Strategy Review (Liverpool City Council, 2011) and Georges River Floodplain
Risk Management Study & Plan (Georges River Floodplain Management Committee, 2004)

o existing and future flooding conditions
o existing drainage infrastructure.
. hydraulic modelling to quantify flood behaviour, using ground survey undertaken during design

development and the existing Cabramatta Creek flood model provided by Liverpool City Council, and
updating it to reflect changes to the area as a result of the project, including the addition of structures
such as the bridges and the Broomfield Street drainage infrastructure

. assessing flooding impacts and risks associated with the project which involved:

o updating the existing TUFLOW flood model from Liverpool City Council to simulate a post
development scenario for a range of different annual exceedance probability (AEP) storm

events

o comparing the flood impacts against the base case scenario to identify the extent of the flood
impacts

o identifying any potential impacts on flooding during construction stage

o identifying any potential impacts on flooding of neighbouring properties and assets due to

changes to ground levels.
. developing measures to minimise potential changes to the flood regime as a result of the project.

To assessthe potential impacts associated with constructingthe bridges and other structures near Cabramatta
Creek a fullrange of flooding events, from the 0.2 per cent to the five per cent AEP event, were modelled for the
existing case and the developed case (whatwould occur with the projectin place). The AEP representsthe
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likelihood of occurrence of a flood of given size orlargeroccurring in any one year. A one per cent AEP eventis a
rainfall event with a one per centchance of being exceeded in magnitude in anyyear. Modelling ofexisting and
developed case flood conditions was also undertaken forthe one per cent AEP event, with a ten per cent
allowance foranincrease in peakrainfall intensity (to accountfor climate change). This is referred to as the one
percent AEP climate change event. Additionallythe probable maximum flood (PMF) event was modelled for the
existing and developed case. The PMF is considered to be the worstcase flood event for an area. The PMF
represents extreme flooding conditions and defines the extent of flood prone/liable land.

In addition, the one per cent, five percentandten percent AEP flooding events were modelled for the existing
case and developed case fordrainage in Broomfield Street(due to the road realignmentworks),to assess
compliance with the flooding criteria adopted for the project.

The flooding criteria thathas been adopted the projectagainstwhich flooding impacts have been assessed, is
summarised in Table 13.2. This flooding criteria has been adopted based on current practices for similar
infrastructure projectsin an urban setting and aims to minimise impacts on surrounding properties, taking into
consideration the currentflood affectation ofthat property.

Table 13.2 Design criteriafor flooding impacts on adjoining lands
Flooding characteristics Proposed criteria
Duration of flooding during a one per cent AEP event Maximum increase in flood duration of on
hour
Maximum increase in flood level at properties w here flood levels are 10 millimetres

already exceeded during the one per cent AEP event

Maximum increase in flood level at properties w here flood levels are 50 millimetres
currently not exceeded during the one per cent AEP event

13.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
hydrology, flooding and water quality. Potential risks were considered according to the impacts thatmaybe
generated by the construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminary
environmental risk assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk
assessment, including the approach and methodologyis provided in AppendixD.

The assessedrisklevel forthe potential hydrology, flooding and water qualityrisks ranged from low to high. Risks
with an assessed level of medium orabove include:

. presence of or change to structures associated with the project could impact upstream and
downstream local flood behaviour

. blockages of flow paths affecting low flows through construction within Cabramatta Creek and through
erosion and sedimentation control structures

. sedimentation and changes to geomorphology (aggradation in bed channels) in Cabramatta Creek

. impacts on upstream and downstream drainage due to the introduction of built structures such as the

Jacquie Osmond embankment and bridges

. reduced water quality (increased total suspended solids and turbidity) due to earthworks and erosion
and sedimentation near watercourses

. impacts on water quality from contamination from spills and leaks during construction and operation
. impacts on groundwater quality and quantity during drawdown/extraction
. impacts on water quality from discharge of excess water from dewatering
. impact to surface water quality and receiving environments due to increased runoff from increase in

impenvious surfaces.
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These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapters 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

13.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.

Potential hydrology, flooding and water qualityimpacts have been avoided/minimised where possible by:

. designing the new bridge over Cabramatta Creek so that it matches the pier arrangement of the
existing bridge to minimise hydraulic impacts on flow along the creek and associated potential for
water quality impacts

. designing the new bridge to minimise the footprint of the project in this area

. designing drainage infrastructure for Broomfield Street to match the existing conditions.

13.2 Existing environment
13.2.1 Catchments and watercourses

The projectsite is located in the Cabramatta Creek catchment, which has an area ofabout 74 square kilometres.
Most of the catchmentis located within the Liverpool LGA, however the northern side of Lower Cabramatta Creek
is located with the Fairfield LGA and a small proportion ofthe upper catchmentis also located within the
Campbelltown LGA.

Major tributaries of Cabramatta Creek include:

. Hinchinbrook Creek
. Maxwells Creek
. Brickmakers Creek.

The Cabramatta Creek catchmentand watercoursesin the area are shown on Figure 13.1. This figure also shows
the stream order of watercourses in the area (based on the Strahler stream classification system). Stream orderis
a measureofthe relative size of the watercourse, with afirstorder stream being the largestand a fifth order being
the smallest.

Cabramatta Creek begins in the rural/residential suburb of Denham Court, located atthe southern extentof the
catchmentboundary. From there it flows in a northerlydirection towards Hoxton Park. The Cabramatta Creek and
Carnes Hill Urban Release Areas are located within the Upper Cabramatta Creek subcatchments and s ubstantial
residential developmenthas alreadyoccurred in these areas.

Cabramatta Creek then flows in an easterlydirection towards the Fairfield LGAand the creek’s confluence with
Georges River. Within the lower catchment, a more prominentcreek corridor becomes evident (up to 200 metres
wide). This area primarilyconsists of publicopen space, playing fields and golfcourses.

Cabramatta Creek flows through a number of established suburbs including Miller, Cartwright, Sadler, Ashcroft,
Mount Pritchard and Warwick Farm. Major transport(road and rail) routes thatcross the catchmentinclude Hoxton
Park Road, Elizabeth Drive, the Cumberland Highway, the Hume Highwayand the SSFL and Main Southern
railwayline.

Tributaries ofthe creek have been modified from their natural state. This includes Maxwells Creek whichhas been
turnedin to a grassed trapezoidal channeldownstream of Jedda Road, continuing through to the confluence with
Cabramatta Creek.

At the location where the projectsite crosses Cabramatta Creek, the creekis afifth order stream.

13.4 Hydrology, flooding and water quality
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13.2.2 Existing flooding and drainage conditions

The Cabramatta Creek catchmentsis typical of manyurbanised catchments in thatthe predominance of
impervious surfaces means thatrainfall is quicklyconverted into surface water runoff. The rainfall runoffresponse
means thatfloods maydevelop quicklyfollowing the onset ofintense rainfall events. Flood waters in the main
Cabramatta Creekrise withina matter of hours following the onsetofintense rainfall, making advance warning
difficult.

The rail corridor has a track drainage system thatconveys water to the local drainage network and then to
Cabramatta Creek where itdrains to Georges River and BotanyBay. Drainage within the rail corridor consists ofa
numberofopen drainage channels thatdrain in to the track drainage network. The open channels are both earth
lined and concrete open dish drain type elements. The capacityof the existing elements within the rail corridoris
currently unknown butthey only cater for rainfall runoffthat falls within the rail corridor.

Drainage within Broomfield Street consists of a stormwater drainage line that collects and conveys stormwater
runoff from the immediate surrounding area as well as runofffrom the rail corridor. The drainage line discharges at
the southern end of Broomfield Streetto an open channel, located adjacentto 10 SussexStreet, which discharges
to Cabramatta Creek.

13.2.3 Surface hydrology and identified project-specific flooding conditions

The extent and depth of existing flooding for the one per cent AEP climate change eventand the PMF is shownin
Figure 13.2 and Figure 13.3, respectively.

The mapping shows thatthe projectsite, from the Cabramatta Road Westoverbridge to the Hume Highway
overbridge, is affected by flooding from Cabramatta Creek during the 0.5 per cent AEP flood event and above. The
majorityof the projectsite is located within a high flood risk precinct, and in Jacquie Osmond Reserve flood levels
during the one per centand five per cent AEP flood events are about7.2 metres Australian Height Datum (AHD)
and 6.2 metres AHD, respectively.

During the one per centand five per cent flood events, houses on the following streets have existing flooding
issues:

. Sussex Street

. Church Street

. Broomfield Street
. Railway Parade
. Lawrence Hargrave Road.

The rail corridoris largelyunaffected by flooding exceptin rare events.

13.6 Hydrology, flooding and water quality
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13.2.4 Water quality

According to the Cabramatta Creek Floodplain Management Study and Plan (Bewsher, 2004), Cabramatta Creek
was noted to have the poorestwater qualityin the Georges Riversystem in 2004. The major sources of pollution
in Cabramatta Creek includes urban runoffand sewage effluent, mostlikelydue to sewage overflows from the
sewerage system during wetweather.

Detailed water qualitymonitoring data s pecific to the projectsite was notidentified during the desktop review.
However, the mostrecentlyavailable local report, the 2016-2017 River Health Report Card forthe Georges River
(Georges River Combined Councils Committee (GRCCC), 2018), identified the overall water qualityhealth of
Lower Cabramatta Creek as “good” (A-) which is considered ‘good’ as defined bythe GRCCC when assessing
againstenvironmentalguidelines.

13.2.4.1 Sensitive receiving environments

A sensitive receiving environmentis one thathas a high conservation value, or supports human uses of water that
are particularlysensitive to degraded water quality(DECC, 2008). With regard to the study area, sensitive
receiving environments are considered to include:

. threatened ecological communities associated with aquatic ecosystems
. known and potential habitats for threatened fish

. Key Fish Habitats

. recreational swimming areas

. areas that contribute to drinking water catchments.

Cabramatta Creekis mappedas KeyFish Habitat, however, as described in the biodiversitydevelopment
assessmentreport(Technical Report4- Biodiversitydevelopmentassessmentreport) itdoes notcomprise habitat
for any threatened species. The other watercourses in the studyarea are considered unlikelyto contain any
significantsensitive environments.

13.2.5 Groundwater

During a geotechnical investigationundertaken to inform the projectdesign groundwater levels in boreholes drilled
between Jacquie Osmond Reserve and the southern extent of the projectsite ranged from three metres to six
metres below ground level (mbgl). Previous geotechnical investigations (Parsons Brinckerhoff,2009) undertaken
within the projectsite identified groundwater in the northern section atdepths ofbetween 1.5 to 2 mbgl, decreasing
to 0.5 mgblin the vicinity of Cabramatta Creek, and increasing to a depth of 3 mbgl south ofthe creek near Peter
Warren Automotive. In the southern end ofthe site between Jacquie Osmond Reserve and Warwick Farm Station,
alluvial groundwater flow is to the south based on monitoring of groundwater levels during the geotechnical
investigation, while in the restof the projectsite alluvial groundwater flow is expected to be towards Cabramatta
Creek.

A search ofthe NSW Water Registerwas undertaken on 7 September 2018 to identifyexisting users and
extraction rates. The search identified 28 registered bores within approximately 1,500 metres ofthe projectsite.
The majority (22) were registered as monitoring bores. Of the remaining bores, two were identified as registered
for groundwater exploration and irrigation and two for recreation. The two irrigation bores are located in Warwick
Farm Racecourse to the eastof the site. The two bores registered for recreation are located on the eastern side of
the Georges River.

Quaternary and Tertiary alluvium underlies the Cabramatta Creek andits tributaries and forms an aquifer.
Groundwater salinitywithin the Quaternary and Tertiary alluvium is expected to vary from lower salinityin the
upperreaches ofthe Cabramatta Creek, to higher salinityin the lower reaches due to mixing and tidal influences.

The NSW Groundwater Quality Protection Policy outlines a number of beneficial use categories for groundwater
resources. Based on the groundwater quality, the beneficial use of groundwaterresources can be classified as
ecosystem protection (environmental water), recreation, drinking water, agricultural water orindustrial water.
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While there is no groundwater qualitydata available as partof this assessment, a beneficial use categoryhas
been assigned based on potential groundwater receptors. Based on a review of groundwater receptors
groundwater use withinand surrounding the projectsite is expected to be limited and the primarybeneficial use of
groundwaterin the vicinity of the site would be environmental (i.e. providing base flow to waterways).

13.3 Assessment of construction impacts
13.3.1 Flooding
13.3.1.1 Impacts on flood behaviour and overland flows during construction

The majorityof construction activities and the presence of construction compounds and work sites have the
potential to impactlocal overland flows and flood behaviour. Runoff or rainfall within the projectsite has the
potential to cause localised flooding issues and adverse downstream impacts ifnotappropriatelymanaged.

Potential impacts on flood behaviour and overland flows include:

. changed flood behaviour due to the construction of Cabramatta Creek bridge
. blocking of drainage networks through increased sedimentation of surface water
. interruption of overland flow paths by the installation of temporary construction ancillary facilities,

erosion and sediment controls or construction hoarding

. changed flood behaviour as a result of changes to site topography and installation of temporary
buildings/site offices and other structures within the floodplain, resulting in increased flooding of
adjacent areas due to temporary loss of floodplain storage or conveyance of floodwaters

. small increase in impervious areas, including from site compounds and work sites, which would have
the potential to increase the volume of water flowing to watercourses.

During construction, there mayalso be a need to temporarilydisconnector divert existing stormwater drainage
pipes if:

: existing drainage pipes are interfering with proposed railway corridor works
. there are constructability issues with constructing new infrastructure
. possible safety concerns during construction.

This could resultin localised modifications to existing flooding patterns, flow volumes, and velocities, which could
alsoresultin the scouring of downstream areas, particularlywhere soil has been exposed during construction.

Any flood impacts during construction are expected to be localised and relativelyminor and would be effectively
managed through the implementation of mitigation measures provided in section 13.5. The locations of
compounds, work sites and undertaking of activities within designated flood hazard areas would notresultin flood
affectation of other properties, assets and infrastructure.

13.3.1.2 Impacts of flooding on construction

Works in Jacquie Osmond Reserve and near Cabramatta Creek, including the presence of compounds C2 and C3
and works W1 to W3 sites,would be undertakenwhere there is an existing flood hazard.

Flooding during constructioncould impact the following:

. safety of workers

. integrity of erosion and sediment control measures
. access to work and compound sites

. plant and equipment used during construction

. temporary drainage structures
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. integrity of material stockpiles.

The layout of construction compounds and work sites wouldbe undertaken with consideration of overland flow
paths and avoid flood liable land where practicable. The location of compounds and work sites would be reviewed
during construction planning to avoid, where possible, high hazard areas. Following completion of construction, no
further impacts would occur.

13.3.1.3 Consistency with Council floodplain risk management plans

The Georges River Floodplain Risk Management Study and Plan (Bewsher, 2004) and the Cab ramatta Creek
Flood Study and Plan (Bewsher,2004)discussed a number of potential floodplain managementmeasures.
However, no specific measures were recommended within the projectsite. Therefore, constructionofthe project
would notprevent or comprise anyof the works proposed in these plans. The construction works are therefore
considered to be consistentwith Council’s floodplain risk managementplans.

13.3.1.4 Impacts on existing emergency management arrangements

With the implementation of mitigation measures provided in section 13.5, no impacts on existing emergency
managementarrangements are expected during construction. Ongoing liaison with NSW SES and relevant
stakeholders would be undertaken duringdetailed design and the construction period to achieve this.

13.3.2 Hydrology
13.3.21 Groundwater

The majorityof construction activities are notexpected to be greaterthan 3 metres in depth and are therefore not
expected to interceptgroundwater. The exception to this is piling as partof construction of new bridges over
SussexStreetand Cabramatta Creek, the bored pile retaining wall from Bridge Streetto SussexStreetBridge and
underboring as partofthe relocation ofthe Sydney Water rising main in Jacquie Osmond Reserve. Dewatering
would be undertaken during these activities to facilitate the works.

Due to the generallyclayey, low yielding nature of the alluvial aquifer, the alluvial aquifer has been classified as a
less productive fractured rock groundwater source under the NSW Aquifer Interference Policy. The NSW Aquifer
Interference Policy requires that potential impacts on groundwater sources, be assessed againstthe minimal
impactconsiderations outlined in the policy. If the predicted impacts are less than the Level 1 minimal impact
considerations forless productive fractured rock groundwater sources, then the potential groundwater impacts of
the projectare acceptable.

Based on calculations undertaken as partofthe groundwater assessmentwithin Technical Report 7, itis predicted
that the groundwaterimpacts from the projectwould be less than the Level 1 minimal impact considerations
specified in the NSW Aquifer Interference Policy. The projectis not predicted to resultin any decline in
groundwater pressure or groundwater head atanywater supplywork and is notpredicted to alter the beneficial
use of the alluvial groundwater. There are no culturallysignificant sites or groundwater dependantecosystems in
orimmediatelynear the study area. Further information is provided in section 5.3 of Technical Report7.

Piling works as partofthe construction of Cabramatta Creek could resultin the connection of surface water with
deeperaquifers during pile shaftexcavation, depending on the depth of the piles and the presence of perched
water. These potential impacts are considered to be relatively minor as a resultofthe nature of the works and the
limited excavation/piling required. Mitigation measures are provided in section 13.5.

13.3.22 Direct or indirect increases in erosion, siltation, destruction of riparian vegetation or a
reduction in the stability of river banks or watercourses

The projectwould involve the removal of vegetation near Cabramatta Creek to facilitate building ofthe temporary
shared path, as well as the removal of trees along Broomfield Streetand in Jacquie Osmond Park, and the
excavation and removal of hardstand throughoutthe projectsite, which would expose soils. Excavation would
involve the disturbance ofthe existing ground cover and stockpiling of spoil prior to reuse ordisposal off site.
These and otherrelated construction activities would resultin the potential for erosion of unconsolidated material
through entrainmentbyrunoff and the subsequenttransportoffsite. Soils transported into the local drainage
network, including Cabramatta Creek, could resultin the following impacts:
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. reduced hydraulic capacity of Cabramatta Creek due to the deposition of material

. degraded water quality including increased nutrients, increased turbidity, lower dissolved oxygen
levels and altered pH. The potential for water quality impacts is considered further in section 13.3.3

. increased sedimentation smothering aquatic life and affecting aquatic ecosystems.

Changes to surface water can occur from stream diversions and the construction of culverts and bridges. The
projectwould involve the potential diversion ofa small drainage line (through construction ofa temporaryculvert)
adjacentto Cabramatta Creek, to facilitate the construction ofthe temporaryshared path. Additionallya new
bridge would be constructed over Cabramatta Creek and the projectwould install new drainage in some locations.

Changes to the natural flow of waterand small increases in impervious surfaces due to construction ofthe project
(from compounds and work sites) have the potential to increase flow velocity and the volume of stormwater runoff.
This could lead to the scouring ofdownstream areas, and potential bank instabilitywithin Cabramatta Creek.

Water would be required for dust control, soil compaction, and vegetation establishment. The required volume of
waterwould depend on climatic conditions during construction. It is expected that either water from dewatering of
excavations (piling works and underboring) or potable or recycled water (preferably) would be used for this
purpose, with the construction contractor to investigate the various sources of water available and obtain any
necessaryapprovals.

Water usage during construction could also increase infiltration rates and surface water runoffin the projectsite.
The impactofthis additional discharge is expected to be minimal, as the additional flow and infiltration would be
negligible compared to regional rainfall levels. Any impacts would be shortterm.

The impacts detailed above would be effectivelymanaged through the implementation ofthe mitigation measures
providedin section 13.5.

13.3.3 Water quality

Construction presents arisk to downstream water qualityif standard construction management measures are not
implemented, monitored and maintained throughoutthe construction period. Ifinadequatelymanaged,
construction activities can impactwater qualityif they disturb soil or watercourses, resultin uncontrolled
discharges of substances to watercourses, orgenerate contamination. The projectwould involve subsurface
excavations, horizontal drilling works (associated with the Sydney Waters main relocation), works near
watercourses and the use of water from dewatering activities forirrigation or dustcontrol. Water from dewatering
of excavations is proposed to be reused within the projectsite for dust suppression and/orirrigation. Therefore,
potential sources of water qualityimpacts include:

. increased sediment loads from exposed soil transported off site to downstream watercourses during
rainfall events increased sediment loads from discharge of sediment laden water from dewatering of
excavations

. increased sediment loads or contaminants from uncontrolled discharges or reuse of untreated water

from dewatering activities to surface water/stormwater

. increased lewels of nutrients, metals, and other pollutants, transported in sediments to downstream
watercourses or via discharge of water to watercourses

. chemicals, oils, grease, and petroleum hydrocarbon spills from construction machinery directly
polluting downstream watercourses

. litter from construction activities polluting downstream watercourses.

The downstream effects of water qualityimpacts include:

. smothering aquatic life and/or inhibiting photosynthesis conditions for aquatic and riparian flora
. impacts to breeding and spawning conditions of aquatic fauna
. changes to water temperature due to reduced light penetration
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. impacts to the ecosystems of downstream sensitive watercourses and floodplains.

The potential for soil and contamination impacts during construction, including the potential for contamination of
surface water and groundwater due to spills and leaks, is considered in Chapter 12 (Soils and contamination).
Potential water qualityimpacts are considered in this section.

13.3.3.1 Changes to surface water flows

Changes to surface water flows can impactwater quality. An increase in flow rate and volume canlead to
increased erosion and turbidity. The potentialimpacts of changes to surface water flows are considered in section
13.3.2.

13.3.3.2 Works in watercourses

The projectwould involve works in and around Cabramatta Creek. These works coulddisturb the bed and banks,
and potentiallylead to localised erosion and sedimenttransportdownstream. The NSW Departmentof Primary
Industries (Water) Guidelines for controlled activities on waterfrontland — Riparian corridors (2018) would be
considered when undertakingthe construction of Cabramatta Creek bridge to minimise the potential forimpacts to
water quality.

13.3.3.3 Earthworks, demolition, stockpiling and general runoff from construction sites

Construction can impactwater qualityin downstream watercourses as a resultoferosion. Runofffrom stockpiles
has the potential to impactdownstream water qualityduring rainfall if stockpiles are notmanaged appropriately.
Sediments from the stockpiles could washinto watercourses, increasinglevels of turbidity.

Stockpiling cleared vegetation creates a risk oftannins leaching into watercourses, resulting in an increased
organicload. Discharge ofwater high in tannins canincrease the biological oxygen demand ofthe receiving
environment, which mayin turn resultin a decrease in available dissolved oxygen. Once discharged to the
environment, tannins mayalso reduce visibility, light penetration, and change the pH of receiving waters. These
impacts mayaffectaquatic ecosystemsin receiving environments.

Sedimentloadsin watercourses canincrease in the vicinity of hard surfaces (such as roads) and compacted areas
due to increased surface runoff.

Although the projecthas the potential to temporarilyreduce water qualityfrom pollutants and runoff, it would notbe
expected to cause significantimpacts to the overall condition of surrounding waterways. Construction is unlikelyto
resultin anylong-term water qualityimpacts in the studyarea.

The mitigation measures provided in section 13.5 would be implemented to minimise the potential for water quality
impacts during construction.

13.3.34 Minimising the effects of proposed stormwater and wastewater management during
construction on natural hydrological attributes
Surface water at construction sites would be managedbyimplementing standard erosion and sediment control

measures in accordance with Managing Urban Stormwater: Soils and Construction volumes 1 and 2A.
13.3.3.5 Groundwater quality

Potential risks to groundwater qualityduring construction include:
. contamination by hydrocarbons from accidental fuel and chemical spills
. contaminants contained in turbid runoff from impervious surfaces.

Surface water from site runoff may infiltrate and impactgroundwater sources. As the infiltration process is
generallyeffective in filtering polluting particles and sediment, the risk of contamination of groundwater from any
pollutants boundin particulate form in surface water runoff, such as heavymetals, is generallylow.

Soluble pollutants, such as pH altering solutes, salts and nitrates, as well as soluble hydrocarbons, can infiltrate
soils and contaminate the groundwater system. Under certain pH conditions, metals mayalso become soluble and
could infiltrate groundwater.
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The mitigation measures provided in section 13.5 would be implemented to minimise the potential forgroundwater
qualityimpacts.

13.3.4 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

There are no other substantial or major projects proposed which could potentiallyimpacthydrology, flooding and
water quality in the projectsite.

There is a minor developmentproposal currentfora multi-storeyresidential developmenton the corner of
Broomfield Streetand Cabramatta Road East. This proposal could potentiallyimpacton the study area given it sits
upstream with partofthe site within the same surface water catchmentas the project. Given the existing nature of
the site is urban development, this developmentwould notbe expected to have a large additional impacton
flooding, hydrologyand water quality in the area. The potential for cumulative impacts wouldbe negligible with
implementation ofthe mitigation measures provided in section 13.5.

13.4 Assessment of operation impacts
13.41 Flooding
13.4.1.1 Impacts on flood behaviour during operation

Based on the flooding assessmentundertaken the inclusion of structures as partofthe project (with the exception
of the proposed drainage works) would have a minimal impacton the flooding of Cabramatta Creek for the full
range of flood events. Minimal increases (ofless than 11 millimetres) in flood levels are expected in the majority of
the studyarea for the one percent AEP and the one percent AEP plus climate changeevent. Where increases of
greaterthan this are expected (up to 16 — 17 millimetres) this would generallybe in flood events up to the 0.2 per
cent AEP event. However, in the PMF event, an extremely rare event, these impacts are more pronounced at
around 75 mm, butoccuronlyin areas where the rail formation is already predicted to be flooded by several
metres depth.

The key outcomesin relation to flooding in Cabramatta due to the addition ofbridges at SussexStreetand
Cabramatta Creek are summarised in Table 13.3 and shownon Figure 13.4 to Figure 13.7.

Table 13.3 Design performance against flooding criteria (Cabramatta Creek)

Key criteria

CabramattaCreek

Adjacent lands

Public roads

Maximum increase in
time of inundation of one
hour in a one per cent
AEP event

Achieved

Maximum increase of 10
mm in flood level at
properties w here floor
levels are already
exceeded in a one per
cent AEP event

Floor level survey not
available. Any potential
flooding above-floor will be
confirmed during detailed
design

Maximum increase of 50
mm in flood level at
properties w here floor
levels are not exceeded
in a one per cent AEP
event

Achieved

Increase in flood
velocities — identification
of mitigation measures

A number of locations benefit
from flood velocity decrease.
Selected locations of velocity

1) No increase in flooding in

the majority of the study area
for one per cent AEP climate
change event.

2) Where there is increase in
flood level, increase is 11
mm or less up to the one per
cent AEP climate change
event

3) Floor level survey required
to confirm above floor
impacts at+10 mm level.

No adjacent roads
impacted in one per
cent AEP climate
change event
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Key criteria

CabramattaCreek

Adjacent lands

Public roads

increases are generally <0.25
nvVs for flood events up to one
per cent AEP plus climate
change event. Events in
excess of this see some wider
spread velocity increases but
<0.35 nVs (also noted this is in
a 0.2 per cent AEP event, a
very rare to extremely rare
flooding event).
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With regards to the proposeddrainage changes along Broomfield Streetthe flooding assessmentindicated that
the projectwould have a minimal impacton the flooding of the majority of properties along Broomfield Street
during the one per cent AEP flood event.

Eightproperties thatcurrentlyexperience flooding along Broomfield Streetwould experience flooding levels
beyond the criteria noted in Table 13.2. However, for the majorityof these eight properties the flooding impactdue
to the projectwould be confined to the front yard of and the flood level increase would be marginal (up to 58
millimetres). Thatis an increase ofup to eightmillimetres greater than the proposed criteria. One property (168
Broomfield Street) would potentiallyexperience anincrease in flood levels of 175 millimetres (125 millimetres
above the proposed criteria) however the area ofthis increased impactwould be small and also onlyconfined to
the front yard. Two of the eight properties would experience flooding level increases closer to the front of the
dwelling, howeverthese two dwellings are high setand based on existing information would be also unlikelyto
experience local over floor flooding.

Further refinements ofthe drainage design will be undertaken during detailed design to mitigate the flood impacts
noted above. These design refinements could include changing the proposed level of Broomfield Streetto match
the existing grading and other similar design refinements.

No adverse impacts due to the proposed drainage changes were noted during the five percent and ten percent
AEP food events.

The key outcomesinrelation to flooding in Broomfield Streetdue to the proposed project's drainage design and
are shown on Figure 13.8 and Figure 13.9 and are summarised in Table 13.4.

Table 13.4 Design performance against flooding criteria (Broomfield Street)

Key criteria Broomfield Street Public roads

Achieved 1) No adjacent roads

Maximum increase in time of
inundation of one hour in a one per
cent AEP event

impacted in one per
cent AEP event

Maximum increase of 10 mm in
flood level at properties w here floor
levels are already exceeded in a one
per cent AEP event.

Detailed floor level survey not available.

How ever based on available information, over
floor flooding in a local 1 per cent AEP event is
unlikely for dw ellings along Broonfield Street. This
is due to be confirmed during detailed design.

Maximum increase of 50 mm in
flood level at properties w here floor
levels are not exceeded in a one per
cent AEP event

Increase beyond this criteria w as noted at 8
properties along Broomfield Street. Generally the
impact is up to 58 mm and w ithin the frontyard
and aw ay from the dw elling, w ith exception of tw o

dw ellings. How ever these dw ellings are high set,
and based on existing information, do not
experience local over floor flooding.

A number of locations w ould experience a
decrease in flood velocity. Where increases are
noted this would be generally <0.25 m/s for flood
events up to the one per cent AEP event.

Increase in flood velocities —
identification of mitigation measures

13.4.1.2 Increased velocity and scouring of existing waterways

Increases in the velocity of watercourses can occur during flooding events resulting in scouring and erosion.
This generally occurs when there is an increase in impermeable surfaces, resulting in additional rainwater
running off into stormwater drainage and entering waterways.

The assessment concluded that increases in velocities due to the project are estimated to be generally less
than 0.25 metres per second at all locations for the one per cent AEP plus climate change event (for the
inclusion of structures) and for the one per cent AEP event (for the Broomfield Street drainage changes).
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Existing velocities in these locations are generally less than two metres per second which is considered slow
enough that any increases won’t cause adverse impacts on surrounding environments.

13.4.1.3 Consistency with Council floodplain risk management plans

Drainage and structural works associated with the projectare compatible with local floodplain risk management
plans,andwould resultin generallyminimal increases in existing flood extentand depth.

13.4.1.4 Compatibility with the flood hazard of the land

The projectwould require minimalworks withinhigh hazard areas, and would be limited to the placementof piers
within Cabramatta Creek and the presence ofan embankmentand retaining wall in Jacquie Osmond Reserve.

The piers in Cabramatta Creek would match the pier arrangementofthe existing bridge to minimise hydraulic
impacts on flow along the creek.

The results offlood modellingindicate thatthe projectwould notresultin a change to existing flood hazard in or
surrounding the rail corridor.

Further information regarding the existing flood hazard and the flood hazard post-development, including figures
showing the existing and post-development provisional flood hazard mapping, is provided in Technical Report5.

13.4.1.5 Impacts on existing emergency management arrangements

Impacts on existing emergencymanagementarrangements are expected to be minimal during operation and
would be effectively managed through the implementation ofthe mitigation measures provided in section 13.5.
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13.4.2 Hydrology
13.4.21 Groundwater

Any excavations that may interceptgroundwater will be backfilled after construction. Therefore no long term
impacts from interception of groundwater are expected.

The installation of piles associated with the retaining walls and bridges are expected to have a negligible impacton
groundwater flow paths, given the relatively small footprint of the proposed piling compared to the overall extent of
the alluvial aquifer. Additionally, the proposed piling associated with the bridges will match the existing bridge pile

layout.

Widening the rail corridor would slightlyincreaseimpervious areas in the projectsite, namelywhere there was
previouslypermeable surfaces (Jacquie Osmond Reserve and grassed verges along Broomfield Street). The
minorincrease inimpervious areas mayresultin some local changes to the rates of rainfall infiltration into the
alluvial aquifer. As outlined in section 13.2.5 the main groundwater receptoris considered to be base flow to
waterways. Runofffrom impervious/semi-impernvious areas such as Broomfield Streetand the rail corridor will
continue to flow to Cabramatta Creek and Georges River. Therefore a minorreduction in rainfall infiltration into the
alluvial aquiferis likelyto have negligible effecton the flows available to groundwater receptors such as
Cabramatta Creek and Georges River.

Due to the lack of long term interaction ofthe projectwith groundwater, the projectwill notresultin long term
impacton groundwaterlevel or quality. Therefore it is predicted thatthe groundwaterimpacts from the project
would be less than the Level 1 minimal impactconsiderations specified in the NSW Aquifer Interference Policy.

13.4.22 Direct or indirect increases in erosion, siltation, destruction of riparian vegetation or a
reduction in the stability of river banks or watercourses

Increases in the velocity of watercourses can occur during flooding events resulting in scouring and erosion and a
reduction in the stability of river banks or watercourses. This generallyoccurs when there is anincrease in
impermeable surfaces, resulting in additional rainwater running offinto stormwater drainage and entering
waterways.

As discussed above the projectwould resultin minimal increases inimpermeable surfaces. Hydraulic modelling
undertaken forthe projectdetermined thatincreases in velocities are estimatedto be generallyless than 0.25
metres persecond atall locations for the one per cent AEP plus climate change event. Existing velocities in these
locations are generallyless than two metres per second which is considered slow enough thatanyincreases won't
cause adverse impacts on surrounding environments.

Appropriate scour protection measures would be incorporated into the design ofthe project, particularlyat the new
Cabramatta Creek bridge structures, to protectthe piers and abutments, and atnew stormwater outlets.

13.4.3 Water quality

During operation, the projecthas the potential to resultin water quality impacts mainlyfrom changes in hydrology
leadingtoanincrease in erosion and sedimentation, and the mobilisation of pollutants from the rail corridor.
Widening the rail corridor would slightlyincrease the impervious areas of the rail corridor (and potentially
surrounding areas as well). This could resultinincreased generation of surface runoff, litter and other pollutants
being conveyed to receiving waterways. The increase in impervious area due to the proposedrail corridor
widening is very small relative to the total catchmentarea and therefore the overall impacton surface water quality
would be minimal.

13.4.3.1 Change in pollutants entering watercourses

Contamination of watercourses could occur through increased stormwater runoff containing typical pollutants, such
as oils and greases, petrochemicals, and heavymetals, as aresultofthe operation ofrolling stock, track
operational wear, and anyuncontrolled spills during maintenance activities. Any contamination of watercourses
could resultin areduction in water quality, which could impactbiodiversityin downstream areas. However, as the
proposed use ofthe railway corridor would be similar to the existing, the potential increase in contamination from
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these types of pollutants is expected to be very small. Maintenance activities would be undertaken in accordance
with ARTC’s standard operating procedures.

13.4.3.2 Erosion and sedimentation

An increase inimpervious areas could also resultin increased flow volumes and velocities, which have the
potential to resultin erosion and sedimentation atdischarge locations ifnotadequatelymitigated.

The changeinimpervious areas resultingfrom the projectwould be very small compared with the level of
urbanisation which alreadyexists in the catchmentas a whole. Additionally, the design would provide necessary
flow retardation structures, including scour protection, to minimise the erosion potential of stormwater flows. As
such, potentialimpacts wouldbe limited and localised in nature.

13.4.3.3 Minimising the effects of proposed stormwater and wastewater management during
operation

Increases inimpervious surfaces could resultin the build-up of contaminants in dry weather, which during rainfall
events would be mobilised to surrounding watercourses as stormwater and wastewater. The generation of
additional pollutants are directlyattributable to the increased impervious surfacearea. As discussed above the
increases inimpervious areas are very small, compared with the level of urbanisation which alreadyexists in the
catchmentas awhole. Therefore any changes to stormwater and wastewater within and surrounding the project
site are likely to be insignificant.

13.4.3.4 Achieving water quality objectives

The main pollutants of concern relating to surface runoffinclude:

. sediments from impenious surfaces from atmospheric deposition

. oils, greases, petrochemicals and heavwy metals as a result of the operation of rolling stock, track
operational wear and any uncontrolled spills during maintenance activities

. litter from the rail corridor including wind-blown litter

. nutrients such as nitrogen and phosphorus (organic compounds) from biological matter and from
natural atmospheric deposition of fine soil particles.

The emphasisin stormwater qualitymanagementfor surface runoffincludes managing the export of suspended
solids and associated contaminants (heavy metals, nutrients, hydrocarbons and organic compounds) as well as
litter and oils and grease where necessary. Stormwater qualitymanagementfor Broomfield Streetand the rail
corridorwould be incorporated atdetailed design, with the aim ofreplacing existing managementdevises with like
for like.

It is noted that the water quality outcomes have notyet been assessed againstthe ANZECC 2000 guideline
criteria. An assessmentagainstthese criteria would be undertaken duringthe detailed design.

Provision ofwater qualitytreatmentmeasures as perthe existing situationis expected to contribute to improved
water quality overall, although further analysis would be required during detailed designto confirm this.
Implementation of effective water qualitytreatmentmeasures would meanthatthe projectwould notimpacton the
ability of the catchmentto meetthe water qualityobjectives over time.

13.44 Cumulative impacts

A number of other projects are either currently occurring within the Liverpool and Fairfield LGAs orare scheduled
to occur atthe same time as the project (referto Appendix E). Of these the following two projects are located
within 500 metres ofthe projectsite and have the potential to occur at the same time as the project:

. a multistorey residential centre at the corner of Broomfield Street and Cabramatta Road adjacent to
Cabramatta Station which would be developed by Moon Investments. The siteis zoned B4 Mixed Use
and consists of 22 privately owned lots and a section of public laneway owned by Fairfield City Council
and has a total area of approximately 12,487 square metres. The site is currently being rezoned to
mixed use high density for up to 600 residential/commercial units.
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. anew car park is proposed in the Cabramatta town centre by Fairfield City Council, on the corner of
Hughes Street and Dutton Lane. Work on the new car park is expected to start in mid-2019 and take
around nine months to complete. The 220 space car park connects to the existing multi-deck car park
with access to a new lift and pedestrian connection to the existing Dutton Plaza lifts.

It is assumed thatall buildings and/orinfrastructure would be designed in accordance with relevant council
standards and guidelines with respectto flooding.

Considering thatthe studyarea is alreadyhighly urbanised, itis expected that redevelopmentnearthe projectsite
would nothave any significantimpacts interms ofincreasedrunoffand flow velocities. On this basis, no adverse
cumulative impacts are expected.

13.5 Management of impacts

13.5.1 Approach

13.5.1.1 Approach to mitigation and management

The detailed design ofthe projectwould continue to take into accountnecessarymeasures to minimise the
potential for hydrology, flooding, and water quality impacts. This would include further refinements ofthe drainage
design to mitigate the flood impacts noted above. These design refinements could include changingthe proposed
level of Broomfield Streetto match the existing grading, changing the gutterinvert levels to increase capacity,
installationofberms to divertlocal flows or duplicating the proposed drainage pipes.

Mitigation measures are provided in this section to mitigate the potential impacts thathave notbeen avoided by
the projectdesign to date.

The main water qualityrisks are associated with erosion and sedimentation, and works within or near Cabramatta
Creek. A soil and watermanagementplan would be prepared as partofthe CEMP, as discussed in Chapter 12
(Soils and contamination). This would define the managementand monitoring measures thatwould be
implemented to manage water qualityimpacts, erosion, and sediment control in accordance with relevant
guidelines. Soil and water managementmeasures would be developed and implemented in accordance with the
Blue Book. In accordance with these guidelines, management measures would be designed to manage a 10 per
cent AEP rainfall event.

A monitoring program would be implemented prior to and during construction to establish baseline water quality
conditions in Cabramatta Creek and monitor water qualityoutcomes during construction againstthe water quality
objectives for Cabramatta Creek and Georges River. Indicative requirements for the monitoring program would
include monitoring at Cabramatta Creek at points both upstream and downstream ofthe projectsite for the
duration of construction or as otherwise determined, atmonthlyintervals. Monitoring parameters would be as per
the water quality objectives definedin section 13.2.4.

During operation, water qualitywould be managed to complywith ARTC’s EPL (EPL #3142).
13.5.1.2 Expected effectiveness

ARTC has experience in managing potential hydrology, flooding and water qualityimpacts as a resultofrail
developments ofa similar scale and scope to this project. Project-s pecific mitigation measures provided in section
13.5 have been developed with the aim of minimising or mitigating, as far as practical, construction and
operational impacts to water qualityor from changes to the existing hydrological regime of the projectsite.

The potentialimpacts to flooding ofthe projectsite and of flooding on the projectas aresultof the projecthave
been modelled. As outlined in section 13.3 and section 13.4 the projectstructure design, drainage design and
flood mitigation strategyfor construction and operation is effective at mitigating the potential flooding and
hydrological impacts ofthe projectas well as generallyproviding a one per cent AEP plus climate change level of
flood immunityto the project. Where potential flooding impacts were noted due to the proposed drainage changes
along Broomfield Street, the design ofthe projectwould be furtherrefined to minimise these impacts.
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Construction ofthe projectmay resultin minorand temporaryimpacts thatwould be effectively managedthrough
the implementation of standard construction techniques and protection measures.

Audits and reporting of the effectiveness ofenvironmental managementmeasures employed duringconstructionis
generallycarried outto show compliance with managementplans and otherrelevantapprovals and wouldbe
outlined in detail in the CEMP prepared for the project.

13.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potential hydrology, flooding and water quality
impacts are listed in Table 13.5.

Table 13.5 Mitigation measures

Stage Impact Measure

Design Stormw ater runoff Where feasible and reasonable, detailed design will result in no net
increase in stormw ater runoff rates in all storm events, unless it
can be demonstrated that increased runoff rates as a result of the
project would not increase dow nstream flood risk.

Scour potential Any existing rip rap that is impacted or removed during
construction would be reinstated. This wouldinclude the provision
of rip rap around the piers and abutments of Cabramatta Creek
bridge. The design of the rip rap willtake into consideration the
size, quantity and type of rip rap with the aim of not causing
additional impacts to w ater quality.

Water quality The project will be designed to ensure there is minimal potential for
w ater quality impacts, including incorporating w ater sensitive urban
design elements.

Groundw ater A w ater license will be obtained as necessary in accordance w ith
Part 5 of the Water Act 1912 if dew atering of excavations is
required.

Flooding Further assessment and design refinement will be undertaken
during detailed design with the objective of not exceeding the
follow ing flooding characteristics during the one per cent AEP
event:

® amaximum increase in time of inundation of one hour in a one
per cent AEP event

®* amaximum increase in 50 mm in inundation at properties w ere
floor levels are currently not exceeded

®* amaximum increase in 10 mm in inundation at properties were
floor levels are currently exceeded.

In the event this cannot be met further mitigation w ould be
proposed in consultation with the relevant councils.
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Stage Impact Measure
Construction Flooding, changes to A flood management procedure willbe prepared as part of the soil
surface w ater and w ater and w ater management plan. It will include specific controls to be
quality implemented during w etw eather or forecasts of heavy rainfall for
w orks undertaken near Cabramatta Creek and Jacquie Osmond
Reserve and appropriate monitoring strategies follow ing the flood
to verify design performance and impact predictions
It will also include a flood w arning and evacuation procedure for
emergency management of flooding up to the PMF event.
Development of a flood w arning and evacuation procedure for the
project will be undertaken in consultation w ith stakeholders
including Liverpool City Council and Fairfield City Council and the
NSW SES.
Flooding The site layout and staging of construction activities wiill:
* avoid or minimise obstruction of overland flow paths and limit
the extent of flow diversion required
* consider how the w orks willaffectthe existing stormw ater
netw ork such that alternatives are in place prior to any
disconnection or diversion of stormw ater infrastructure.
Flooding Detailed construction planning w ill consider flood risk for

compounds and w orksites near Jacquie Osmond Reserve and
Cabramatta Creek. This willinclude identification of measures to
not w orsen existing flooding characteristics.

Not worsenis defined as:

®* amaximum increase in flood levels of 50 mm in a one per cent
AEP event

®* amaximum increase in time of inundation of one hour in a one
per cent AEP event

* no increase in the potential for soil erosion and scouring from
any increase in flow velocity in a one per cent AEP flood event.

Watercourse impacts

Works w ithin or near Cabramatta Creek willbe undertaken with
consideration given to the NSW Department of Primary Industries
(Water) Guidelines for controlled activities on waterfront land —
Riparian corridors (2018).

Water quality

Dew atered groundw ater will be stored and reused on site for

w etting dow n and reducing dust in disturbed areas (w ithin existing
erosion and sediment controls), or forirrigation in grassed areas.
Requirements fortesting willbe included in the soils and w ater
management plan and will include the follow ing at a minimum:

* No visible sheen or odour is noted.
* Water pH is between 6.5 and 8.5.

* Total suspended solids are less than 60 mg/L (approximately
equivalent to a turbidity level of 50 NTU). Water may be dosed

w ith gypsum, alum or a similar product to reduce sediment
levels if required.

* All litter and debris must be filtered out and removed prior to
reuse.

13.28 Hydrology, flooding and water quality
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Stage Impact Measure

* Pump-out events are supervised at all times, and the pump is
positioned to prevent reuse of sediment-laden w ater settled at
the bottom of the trench or tank.

® Sludge from the bottom of the trench or tank can be placed in a
shallow pit lined with heavy duty plastic sheeting to dry out
(evaporation pit). Once the sludge has dried out sufficiently to
allow it to be spaded this w aste can be stored with excess
excavated spoil and disposed in accordance w ith the findings of
the preliminary w aste classification assessment (refer to
Technical Report 6 — Soils and contamination impact
assessment).

Water quality A w ater quality monitoring program willbe developed and
implemented, to monitor w ater quality due to the proximity of
construction activities to surface w ater receiving environments.
The program willinclude relevant w ater quality objectives,
parameters, and criteria and specific monitoring locations identified
in consultation with DPI (Water) and the EPA.

13.5.3 Consideration of the interaction between measures

In addition to the measures for water quality measures described above, there are interactions between the
mitigation measures for soils and contamination (Chapter 12 (Soils and contamination), waste (Chapter 19
(Waste management)), and hazardous materials (Chapter 20 (Health, safety, and hazards)). Together, all
these measures would ensure appropriate management of water quality, to minimise the potential for
impacts to the community and environment.

13.5.4 Managing residual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and summarised below.

It is expected that with the appropriate mitigation measures in place, residual impacts during construction are
likely to be negligible.

Residual operational impacts of the project could include increases in flood level in rare to extreme flood
events. This could include impacts to surrounding properties, including increased flood depth, potential flood
damages during a flood event, and emergency access during times of flooding. Further consultation with
relevant stakeholders and consideration of these potential impacts during the detailed design phase will
reduce any residual impacts to an acceptable level.
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14 Non-Aboriginal heritage

This chapter provides a summary of the non-Aboriginal heritage impact assessment undertaken by Biosis. A
full copy of the assessment report is provided as Technical Report 8 — Historical heritage assessment and
statement of heritage impact. The report was written to address the relevant SEARs which are outlined in
Appendix A.

14.1 Assessment approach
14.1.1 Methodology
14.1.1.1 Study area

The studyarea considered heritage features and areas of archaeologywithin around 500 metres from the project
site and the proposed location of signalling upgrades.

14.1.1.2 Key tasks

The assessmentinvolved:

. areview of existing literature such as previously prepared heritage studies
. a review of statutory framework, guidance and implications to the project, including:
o EPBC Act

o NSW Heritage Act 1977

o Fairfield City Wide Development Control Plan 2013 and Cabramatta Town Centre Development
Control Plan 2014

o Liverpool Development Control Plan 2008

o Assessing Heritage Significance (Heritage Office, 2001)

o Australia ICOMOS Charter for Places of Cultural Significance, (Burra Charter, 2013).
. areview of Heritage Schedules:

o Fairfield Local Environmental Plan 2013, Liverpool Local Environmental Plan 2008 and other
relevant planning instruments

o Section 170 Register
o State Heritage Register
o National Heritage Register

o Commonwealth Heritage Register.

. deweloping a photographic inventory and historical context of the project site

. carrying out a field inspection

. assessing the archaeological potential and significance of heritage features

. assessing the potential impacts of the project, and preparing the Statement of Heritage Impact, in

accordance with the guidelines listed abowe.

A detailed description of the assessment methodology is provided in section 3 of Technical Report 8.
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14.1.2 Risks identified

The preliminaryenvironmental risk assessmentundertaken for the projectincluded potential risks associated with
non-Aboriginal heritage. Potential risks were considered according to the impacts thatmaybe generated by the
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

The assessedrisklevel forthe majorityof potential non-Aboriginal heritage risks was medium. Risks with an
assessedlevel of medium orabove included:

: impacts to listed heritage items or items with heritage values due to demolition, altered historical
arrangements and access, visual amenity, landscape and vistas, curtilage, subsidence and
architectural noise treatment

. damage to heritage items from vibration during construction and operation
. disturbance of known or unidentified items or places of non-Aboriginal heritage significance
. design that detracts from the heritage significance of a nearby items.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapter 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

14.1.3 How potential impacts have been avoided/minimised
As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand

construction planning has included a focus on avoiding and/or minimisingthe potential for environmental impacts
during all key phases ofthe process.

Potential non-Aboriginal heritage impacts have been avoided/minimised where possible by:

. deweloping a construction methodology that avoided demolition of heritage structures, altering
historical arrangements and access, landscape and vistas, curtilage, or activities which could result in
subsidence

. preventing vibration impacts on heritage sites from the proposed signalling works (Villawood Railway
Station Group and Liverpool Railway Station Group). Works will be located outside of vibration buffer
distances.

The new bridge structures have been designed to minimise impacts on heritage through the following:

. the form, abutment and pier locations of bridges will match the existing SSFL bridges.

. the height will not exceed the height of the heritage listed bridges in order to minimise visually
dominating the bridges.

. they will be built on the eastern side of the SSFL, as not to further block the view of the heritage listed
bridges.

14.2 Existing environment
14.2.1 Historical context

The timing for the human occupation ofthe Sydney Basin is still uncertain. Archaeological evidence of Aboriginal
occupation ofthe Cumberland Plains indicates thatthe area was intensivelyoccupied from approximately4,000
years before present. Aboriginal land ownership in the area is notclearly recorded within earlyhistorical
references and would have changed through time, particularlyafter the arrival of Europeans in SydneyCove in
1788.

14.2 Non-Aborginal heritage
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The earliestsettlementsin the colonywere generallylocated in areas such as rivers and coastal areas which
could be easilyaccessed byboat. The earliestland grantsin the Liverpool region were madein 1798, and in the
Fairfield area from 1803, focusing aroundthe Georges Riveras agricultural plots. The projectsite is located within
the township of Cabramatta, partof a 300 acre grant originallypurchasedbyAndrew White in 1818 and then
acquired by John Bloomfieldin 1884. The area of Fairfield was firstdeveloped around 1789-1806 and Liverpool

1799-1810.

In 1857, the single-track railwayline from Granville to Liverpool, which formed partof the Main South railwayline
to Goulburn, was completed, with the Liverpool station openingin 1856. The timberbeam bridge across
Cabramatta Creek was replaced with brick arch bridgesin 1891, using locallymade bricks. Thesebridges were
the firstinstances ofthe major use ofbrick arch bridges bythe Railways network. With 17 spans, the Cabramatta
Creekviaduct was the longestofthese brick arch bridges. Around 2012, an additional bridge was constructed
adjacentto the brick arch bridge to supporta new track and associated infrastructure builtfor the South Sydney

FreightLine.
14.2.2 Heritage listed items

There are multiple items within and adjacentto the projectsite which are listed either on the State Heritage
Register created under the Heritage Act 1977, Section 170 New South Wales (NSW) State Agency Heritage
Registeror LEPs. A description ofthe items is provided in and below Table 14.1 and theirlocations are shown on

Figure 14.1.
Table 14.1 Heritage items
Site Site name Address /Property Listings - Significance Location
number description Individual item
10 Federation cottage 132 Broonfield Street, Fairfield LEP Local On the
Lot 11, section 6, DP 2013 (Fairfield LEP) | boundary of the
1656 project site
119 Cabramatta Railw ay Parade and Fairfield LEP Local Within project
(Cabramatta Creek), Sussex Street 2013 (Fairfield LEP, site
Eallw aySPtara?e & (Cabramatta Creek) RailCorp Section Se(‘ftlfn)ﬂo
ussex Stree . register
170 Regist
Underbridge egister
1103 Villaw ood Railw ay 19 Villaw ood Road Fairfield LEP Local Near to project
Station Group 2013 (Fairfield LEP) | site
72 Liverpool Railw ay Bigge Street (off), Lot State Heritage State and State items near
Station Group 31, DP 859887; Part Register local the project site,
Lot 5, DP 226933 Liverpool LEP (LIEI\;erpool lO(-:til- |tem§ t
2008 ) WI in projec
site

Federation cottage - The house has burned down since the heritage listing was updated in 2009. However the
site of this heritage item is directlyadjacentto the developmentandis listed as having local significance as a very
good example ofa Federation period, weatherboard farm or workers cottage. It was one of the oldesthouses at
Cabramatta. It is situated where the rail corridoris to be widened along Broomfield Street. As there has been no

developmenton the lotthere is a high potential for archaeological remains associated with the Federation cottage
such as structural foundations and occupation deposits.

Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge - These two heritage items
are listed togetheron RailCorp’s Section 170 Register. The Cabramatta (Cabramatta Creek) Underbridge and the
RailwayParade and SussexStreetUnderbridgerepresentthe earliestexamples of brick arched underbridges built
by NSW Railways from the 1890s using local building materials. With their original structure and fabricintactthey
are significantas fine examples of their type constructed by the NSW Railways.

14.3
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Villawood Railway Station Group - This heritage item is listed as having local significance. Villawood is a typical
roadside 1920s standard lineside island platform building withoutmanysubsequentchanges. It is typical of many
suburban buildings until 1924, after which the style was modified as on the EastHills line.

Liverpool Railway Station Group, - The Liverpool Railway Station Group consists ofalocally listed area, and
adjacentto the state listed group of buildings which includes the station building, goods shed and jib crane.
Liverpool station building is a good example of a third class station building in the centre of a large scale
redevelopmentofthe site. It indicates the change in technologyand approach to railwayconstruction. Liverpool
goods shedis arare brick structure on the State system which is substantiallyintactwith platforms and jib crane. It
is located in an historictown and is the lastremnantofthe early station and yard complexat the site. It is rare as
one of the lasttwo surviving brick goods sheds in the State.

14.4 Non-Aborginal heritage
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14.2.3 Archaeological sites and potential

The projectsite has been utilised for arange of differentuses. These vary from agriculture and animal husbandry
to more modern uses such as rail tracks and large areas of vacant public spaces. This assessment has identified
that there may be archaeological material presentwithin the projectsite related to the early ownership and use of
the land for agricultural and animalhusbandrypurposes. This could include evidence ofland clearance, plough
lines, agricultural marks, postholes from fence lines and rubbish pits. Evidence of later use as arailway corridor
could include evidence of crossings suchas gate and fence postholes, impressions or postholes ofthe
foundations ofatimber bridge, postholes of gates and sandstone or sandstock bridge drain structures and
infrastructure related to the 1857 railwayline.

Due to the ephemeral nature ofthe early remains and the subsequentupgrade ofthe rail line, the archaeological
potential has been assessed as low. The archaeological materials have also been assessed as notholding
heritage significance.

The projectsite has been continuallyupdated and the installation of the infrastructure for electrifying the track in
1929 and construction ofthe SSFL would have also disturbed anysubsurface remains which were present. While
there may be disturbed and undisturbed archaeological material associated with these activities within the project
site, itis unlikelythat any remains would provide further informationregarding to agriculture, pastoralism and
transportthatcould not be derived from any other source and which contributes to the archaeological significance
of the site.

The assessmentofarchaeological potential for the projectsite has been categorised as having low archaeological
potential for all site features as summarised in Table 14.2.

Table 14.2 Assessmentof archaeological potential
Designation | Description Probable feature(s) Possible Archaeological
construction date potential
1 Crossing Gate or fence post holes 1884 Low
2 Crossing Gate or fence post holes 1884 Low
3 Railw ay line Trenches for tracks or track 1857 Low
bedding
4 Timber bridge Impressions or post holes of the | 1867 Low
foundations
5 Gates Post holes 1867 Low
6 Drains Sandstone or brick structural 1867 Low
remains
7 Cabramatta Creek n/a 1891 Still present
Underbridge
8 Railw ay Parade n/a 1891 Still present
and Sussex Street
Underbridge
9 Southern Sydney n/a 2012 Still present
Freight Line

14.24 Significance assessment

An assessmentof heritage significance encompasses arange of heritage criteria and values. The heritage values
of a site or place are broadlydefined as the ‘aesthetic, historic, scientific or social values for past, presentor future
generations’. This assessmentis based on seven criteria outlined in the guidance document Assessing Heritage
Significance (Heritage Office, 2001).

14.8 Non-Aborginal heritage
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Much of the possible potential archaeological resource relating to the agriculture and animal husbandry period
describedin section 14.2.3,is ephemeral in nature, likelyto be disturbed and unlikelythat any remains would
provide further information.

Remainsrelating to the construction ofthe railwaywould have likewise been disturbed bythe constantupgrading
of the tracks and the SSFL which was constructed in 2012. The possible archaeological remains relating to
construction of the railway within the project site, would have no significance and do notsatisfyany of the
significance assessmentcriteria. The archaeological potential for this is also low.

The Cabramatta (Cabramatta Creek), RailwayParade & SussexStreet Underbridge satisfies two ofthe seven
criteria outlined in the guidance document Assessing Heritage Significance (Heritage Office, 2001).

Criteria C: An item is important in demonstrating aesthetic characteristics and/or a high degree of creative
or technical achievementin NSW (or the local area) - The bridges have aesthetic and technical significance at
a local level as they exemplifythe particular brick arch viaduct design employed bythe NSW Railways during the
period from the 1890s to the 1920s. The bridges are aestheticallydistinctive and have landmark qualities because
of their size and setting. The viaduct over Cabramatta Creekis especiallysignificantdue to the large number of
spans and the use of sandstone in the arch imposts. The new adjace ntbridges partiallyobstructviews to the
bridges on one side impacting their aesthetic and landscape values. The Cabramatta (Cabramatta Creek), Railway
Parade & SussexStreetUnderbridge satisfies this criterion atalocal level.

Criterion G: An item is important in demonstrating the principal characteristics of a class of NSW’s
cultural or natural places, or cultural or natural environments. (or a class of the local area’s cultural or
natural places, or cultural or natural environments) - The two bridges at Cabramatta have a high level of
integrity and are good representatives ofthis type of arched brick viaductwhich were constructed by NSW
Railways from the 1890s to the 1920s and which were the firstexamples oftheirtype. The bridge over Cabramata
Creek has significance as itutilises sandstone in the arch impostin place ofthe brick which has beenusedin
much of the other viaducts. This bridge particularlyis an outstanding example because ofits picturesque natural
setting over Cabramatta Creek and the number ofarches and long length ofthe structure, making itthe longest of
1890s brick viaducts on this section ofthe line. The Cabramatta (Cabramatta Creek), RailwayParade & Sussex
Street Underbridge satisfies this criterion atalocal level.

This assessmenthas notidentifiedanyinformation which would lead to an alteration in the assessment of
significance for this item, and its statementofsignificance is as itappears on the State Heritage Inventory.

14.3 Assessment of construction impacts

14.3.1 Impact on archaeological potential

Construction works have the potential to directlyimpactarchaeological potential through ground works such as
piling, excavations for relocating services and activities relating to establishing compound sites such as temporary
drainage works. This canresultin the directdestruction ordamage to an item.

Archaeologycould also be impacted byvibration or compaction ofthe ground surface from heavy plantand
construction vehicles. This could resultin shifting or compaction of soils damaging or destroying buried artefacts.

This assessmenthas identified thatthere maybe archaeological material presentwithin the projectsite related to
the early ownership and use ofthe land for agricultural and animal husbandry purposes and evidence of later use
as a railwaycorridor.

Due to the ephemeral nature ofthe early remains and the subsequentdisturbance during upgrades ofthe rail line,
the archaeological potential has been assessed as low. The archaeological materials have also been assessed as
not holding heritage significance.

Therefore impacts to archaeological material presentor archaeological potentialis considered to be low.
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14.3.1.1 Liverpool Railway Station Group (72) and Villawood Railway Station Group (1103)

The signalling work has the potential to be either within or adjacentto these heritage items or their curtilage.
Vibration im pacts and earthworks from the signalling works could affectarchaeological resource within the locally
listed area ofthese items. The signalling works involve minor earth works and the construction of signalling
equipmentand associated infrastructure which maydisturb buried archaeological resources. Vibration could also
cause shifting or compaction of soils which maydamage buried artefacts The works are proposed within the
existing rail corridor and there is the potential to move the new signalling locations to areas outside of vibration
buffer distances or areas with archaeological potential, to avoid impacts.

14.3.1.2 Federation cottage (110)

The heritage listed Federation Cottage has burntdown. There is the potential for archaeological remains to still
exist within the Federation Cottage (110) heritage site, therefore the projectmayindirectlyimpactthe heritage site
through vibrations from the construction works, disturbing buried artefacts. However, the potential for these
impacts is likelyto be low. Additionally, while this item is located outside the projectsite the projecthas the
potential to directly impactarchaeologicalrem ains within the heritage site if utilities relocation works are
undertaken atthis location.

Impacts to archaeological remains would be adequatelymanaged through the mitigation measures provided in
Table 14.3. Vibration impacts to archaeological remains would be adequatelymanaged through the mitigation
measures provided in Table 9.17.

14.3.2 Impacts on heritage items

No heritage items would be removed, altered or demolished as a resultofthe projecttherefore there would be no
directimpacts to heritage items within the projectsite.

Heritage listed items within or adjacentto the projectcould be indirectlyimpacted due to alterations to the
environmentor setting ofa heritage item which will resultin aloss of heritage value. This mayinclude permanent
or temporaryvisual, noise orvibration impacts caused during construction and afte rthe completion of works.

The following sites have the potential to be indirectlyimpacted during the construction phase:

. Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge (119)

. Federation cottage (110).

Minor works in the form of new signalling works would be installed ata number of locations within the rail corridor.
Indicative locations for the signallingworks are shown in Figure 14.1 however the exact locations would be
determined during detailed design. This signalling work has the potential to be either within or adjacentto two
heritage items ortheir curtilage. There is the potential however, to move the location ofthe signalling work to avoid
any potential indirectimpacts to heritage features. These items are:

. Liverpool Railway Station Group (72)
. Villawood Railway Station Group (1103).
14.3.2.1 Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge (119)

The projectwould include new bridges being built nearto the existing heritage rail bridges (with the SSFL situated
between the proposed bridge and the heritage listed item). The design ofthe new bridges would match the
existing SSFL bridges and the new bridges would be structurallyindependentfrom, and would notbe connected to
the existing bridges (referto section 6.2 for further detail).

Vibration from equipment, groundworks and construction activities could resultin vibration compromising the
structural integrity of the bridge structure. This could resultin cosmetic damage detracting from the visual appeal
of the structure. The developmentmayalso effectthe technical significance ofthe item, if damage prevented or
changed the original use ofthe item, where thatuse is part of the heritage value.

Bridge works and road alignmentworks at SussexStreet will be undertaken near this heritage item and would
include the use of excavators, piling (bored) and other equipmentthat has the potential to cause impactto this
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heritage item ifused within their relative vibration safe working distances (refer to section 9.3.6). Therefore, a
detailed review of work methods and equipmentselection would be undertaken. Adilapidationsurveywould also
be required to confirm whetherthe structure is considered structurallyunsound. If this heritage item is still located
inside the vibration safe working buffer distances after review of the construction methodology, equipmentwith
lower vibration emissions should be considered. Ifthis is deemed unfeasible, then a long term monitoring and
alarm system maybe required to warn operators in real time when vibration levels are approaching the allowable
limits.

14.3.2.2 Federation cottage (110)

The proposed works along Broomfield Streetwould include groundworks, construction of new structures,
roadworks and removal ofa number oftrees. It would also include a number of utilities and services to be
adjusted.

These works would resultin a change to the existing setting ofthe area adjacentto the heritage listed Federation
Cottage. The aesthetic significance ofthe house is nolonger presentas ithas burntdown.

14.3.2.3 Liverpool Railway Station Group (72) and Villawood Railway Station Group (1103)

The signalling works have the potential toimpacton the local and State listed Liverpool Railway Station Group and
the locallylisted Villawood Railway Station Group. The proposed works maybe located within the local listings and
nearthe State listed items.

The signalling works would involve ground disturbance and use of equipmentwhich maycause vibration. This
could indirectlyimpact structures within the station group, through cosmetic damage detracting from the visual
appeal of structures. Vibration mayalso effectthe technical significance ofthe items, ifdamage prevents or
changes the original use ofthe items, where thatuse is partof the heritage value. The equipmentproposed for this
workincludes the use of excavators, handheld equipmentand lightand heavy vehicles. The conservative vibration
safe working distance for an excavator is six metres, therefore use of an excavator within this distance has the
potential to cause vibration impacts.

Where possible, the proposed signalling work would be located outside ofthe heritage items. If following detailed
design, the proposed works are located inside the vibration safe working buffer distances (refer to section 9.3.6) of
the heritage items, equipmentwith lower vibration emissions shouldbe considered. If this is notpossible a
dilapidation surveyshould be undertaken to confirm the structural integrity of the items and monitoring maybe
required.

Constructionimpacts to heritage items would be adequatelymanaged through the mitigation measures provided in
Table 14.3. Vibration impacts to heritage items during construction would be adequatelymanaged throughthe
mitigation measures providedin Table 9.17.

14.3.3 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

There are no other known construction projects proposed in the vicinity of the projectsite. Therefore no cumulative
impacts with other projects are predicted.

During scheduled possessionperiods there maybe other rail maintenance work being conducted within the
Sydney Trains rail corridor next to the SSFL, including in the vicinity of the Cabramatta (Cabramatta Creek),
RailwayParade & SussexStreetUnderbridge. This mayresultin vibration from construction works being
exacerbated during this period. Vibration from these activities would be managedwith standard mitigation
measures to avoid where possible and minimise impacts to heritage structures.

14.4 Assessment of operation impacts

14.4.1 Impact on archaeological potential

No impacts on archaeological potential are predicted during operation of the project.
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14.4.2 Impacts on heritage items

The following sites have the potential to impacted during the operational phase:

. Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge (119)

. Liverpool Railway Station Group (72)

. Villawood Railway Station Group (1103).

14.4.21 Cabramatta (Cabramatta Creek), Railway Parade and Sussex Street Underbridge (119)

The presence ofthe proposed bridges near the heritage listed Cabramatta Creek and SussexStreetunderbridges
could alterthe setting ofthis listed item. This could include the existing aesthetic and technical significance and the
characteristics oflocal cultural places thatgive this item its heritage value. However, given that the bridges would
be located on the eastern side ofthe existing SSFL bridges and the designofthe proposed bridges would match
the SSFL bridges this impactis considered minor.

There is the potential for vibration impacts during operation due to an increase in train volumes. However, given
the existing use ofthe heritage bridges by Sydney Trains and the use of the adjacentSSFL this impactis difficult
to quantify. A dilapidation surveywould be undertaken during constructionto assess the structural integrity of the
heritage listed bridges. If this survey notes there is structural damage to the bridges then there maybe a need for
a structural assessmentto be undertaken to assess potential impacts due to vibration from trains.

14.4.22 Liverpool Railway Station Group (72) and Villawood Railway Station Group (1103)

The Liverpool Railway Station Group consists ofa state listed group of buildings which includes the station
building, goods shed and jib crane within alocallylisted area. The Villawood Railway Station Group is a item of
local significance consisting of a typical roadside 1920s standard lineside island platform building. The projectin
these location would entail new signallingequipment, including a signallinglocation hutand axle counter at
Liverpool Station and an axel counter at Villawood Station.

The aesthetic significance ofthese listings are unlikelyto be impacted bythe proposed infrastructure. The
signalling location hutatLiverpool is located on the eastern side ofthe rail line, and will notblock or impede views
to the Liverpool Railway Station Group. To its east, it is visuallyscreened byplantings along the banks ofthe
Nepean River. From the surrounding Moore and Bigge Streets, works within the rail corridor are visuallyscreened
by extant structures and fencing. The hutwill be located at a lower elevation than the station buildings to ensure
that it does notvisuallydominate the landscape.

Smallerinfrastructure consisting ofaxie counters and otheritems ofa similar scale will also have a negligible
visualimpactatboth Liverpool Station and Villawood Station and the proposed infrastructure is generally
consistentwith the existing rail infrastructure in the rail corridor.

Potential operational impacts to heritage items would be adequatelymanaged through the mitigationmeasures
provided in Table 14.3. Vibration impacts to heritage items during operation would be adequatelymanaged
through the mitigation measures provided in Table 9.17.

14.4.2.3 Federation cottage (110)

The projectwould resultin changesto the existing setting ofthe area adjacentto the heritage listed Federation
Cottage due to the removal of streettrees and the introduction of new structures. However, the aesthetic
significance ofthe house is nolongerpresentas ithas burntdown. ARTC would consultwith Council torequesta
revision to the heritage significance ofthis item given thatthere is no above ground structure present.

Potential operational impacts to heritage items would be adequatelymanaged through the mitigationmeasures
providedin Table 14.3. Vibration impacts to heritage items during operation would be adequatelymanaged
through the mitigation measures provided in Table 9.17.

14.4.3 Cumulative impacts

Operational impacts to heritage structures is predicted to be localised and relate to aesthetic and technical
significance and principal characteristics oflocal cultural places. There are no other known construction projects
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proposed in the vicinity of the heritage items or archaeological sites thatwould resultin additional impacts. As
such, no cumulative impacts are expected to occur.

14.5 Management of impacts
14.51 Approach
14.5.1.1 Approach to mitigation and management

ARTC is committed to minimising the environmental impactofthe projectand is investigating opportunities to
reduce actual impactareas where practicable.

Measures to avoid impacts in the firstinstance have been addressed in the reference designand construction
methodology (referto section 14.1.3). The mitigation measures proposed have been formulated to respond to the
heritage requirements ofthe SEARS and the significance ofthe site. They are guided by the ICOMOS Burra
Charter with the aim of minimising impacts to the heritage significance of sites and to retain their cultural
significance. Standard constructionmitigation measures will be included in the project CEMP.

14.5.1.2 Expected effectiveness

ARTC have experience in managing potential impacts to heritage items as aresultofdevelopments ofsimilar
scale and scope to this project.

Measures to avoid and minimise vibration impacts have been included in the reference design (referto section
14.1.3). Further pre construction impacts will be avoided byattended vibration measurements of vibration
generating equipment(e.g. bored piling, vibratoryrolling works ) being undertaken prior to works near heritage
structures located inside the vibration impactzones (refer to details provided in section 9.6). This will confirm the
minimum working distances or suitable equipmentfor vibration intensive activities to avoid and minimise potential
impacts.

In addition vibration management measures will be included with the CEMP. The CEMP will be prepared during
the detailed design stage ofthe projectand applied to all construction processes throughoutthe project.

As such, the measuresto avoid impacts duringdevelopmentofthe reference design and measures to be outlined
in the CEMP are considered to be proven effective in managing potential impacts heritage and archaeological
features.

14.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potentialnon-Aboriginal heritage impacts are
listedin Table 14.3. Additionally, mitigation measures to mitigate vibration impacts to non-Aboriginal heritage items
arelistedin Table 9.17.

Table 14.3 Mitigation measures

Stage Im pact Measure

Design Changes to aesthetic significance and As per the current reference design, detailed design
view s to/from Cabramatta (Cabramatta of the bridges w ill ensure the height, form, abutment
Creek), Railway Parade and Sussex Street | and pier locations of both bridges matches the
Underbridge (119) existing SSFL bridges.
Changes to the aesthetic significance by The visible infrastructure willbe as small as possible
the size and placement of the project. to not obscure view s to/from the item and not to
obscuring or blocking view s to/from: visually dominate the landscape.
* Liverpool Railw ay Station Group (72)
* Villaw ood Railw ay Station Group (1103)
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Stage Im pact

Measure

Changes to the aesthetic significance of
the Federation cottage (110).

ARTC willconsult with Council to request the heritage
significance of this item is updated to reflect the fact
that the cottage has burnt dow n.

Construction Disturbance to possible archaeological
remains w ithin the curtilage of the
Federation cottage (110)

Works in the road corridor including utility w orks that
need to be adjusted will not encroach on the curtilage
of this heritage item so as not to disturb any possible
archaeological remains.

Impact to archaeological heritage

The CEMP w ill contain measures to protect non-
Aboriginal archaeological relics. This willinclude an
unexpected finds protocol and heritage induction
materials to ensure all onsite staff can identify items
w ith potential archaeological heritage significance.
During pre-w ork briefings, onsite staff willbe made
aw are of the unexpected finds procedure and
obligations under the Heritage Act 1977.

Impact to archaeological heritage

The unexpected finds protocol will include the
follow ing at a minimum:

* In the event that unexpected archaeological
remains, relics, or potential heritage items are
discovered during construction, all w orks in the
immediate area would cease, and the remains and
potential items would be assessedby a qualified
archaeologist or heritage consultant. If necessary,
the Heritage Division of OEH w ould be notified in
accordance w ith the requirements of section 146 of
the Heritage Act 1977.

14.5.3 Consideration of the interaction between measures

Mitigation measures to control impacts to the heritage items and archaeologyfrom the projectmayreplicate
mitigation measures proposed for the control of impacts associated noiseand vibration.

All mitigation measures for the projectwould be consolidated and described in the CEMP. The plan would identify
measures thatare common between differentas pects. Common impacts and common mitigation measures would

be consolidatedto ensure consistencyand implementation.

14.5.4 Managingresidual impacts

A residual risk analysis was undertaken following the impactassessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and summarisedbelow.

Minor residual impacts have the potential to occur during construction. These would relate predominantlyto visual
intrusion to the setting of heritage features from constructionequipmentand activities and from vibration. Impact
from visual intrusion and vibration would be temporaryand will be minimised through the implementation of
relevant mitigation measures. Therefore these are notexpected to be significant.

Residual impacts during operation relate to aesthetic and technical significance and principal characteristics of
local cultural places to the Cabramatta (Cabramatta Creek), RailwayParade and SussexStreet Underbridge (119).
This impactwould be minorand arises from the new bridge structures and additional rail infrastructure.
Opportunities to reduce these impacts through refinementofthe design during detailed design, would continue to

be investigated.
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A R ? C Cabramatta Loop Project
—_ Environmental Impact Statement

15 Aboriginal heritage

This chapter provides a summary of the Aboriginal heritage assessment undertaken by Biosis. A full copy of
the assessment report is provided as Technical Report 9 — Aboriginal and cultural heritage impact
assessment. The report was written to address the relevant SEARs which are outlined in Appendix A.

15.1 Assessment approach
15.1.1 Methodology
15.1.1.1 Study area

A search ofthe AHIMS database was undertaken for afive by five kilometre search area, centred on the project
site,in orderto characterise the nature ofrecorded Aboriginal sites withinthe local area surrounding the project
site.

The site inspection covered a studyarea targeting all areas with the potential for Aboriginal heritage in the vicinity
of the projectsite. The focus of this was Warwick Farm Recreation Reserve, Jacquie Osmond Reserve and
Cabramatta Creek.

15.1.1.2 Key tasks

The assessmentinvolved:

. identifying the existing environment with respect to the history of the project site through a desk top
study reviewing:

o public databases
o previous heritage assessments from the area
o geotechnical studies.
. consultation with Registered Aboriginal Parties (RAPs)
. a field investigation of the project site, undertaken on 6 December 2018

. assessing the impacts of constructing and operating the project on Aboriginal cultural values in
accordance with the Guide to investigating, assessing and reporting on Aboriginal Cultural Heritage in
NSW (OEH, 2011)

. recommending measures to mitigate the impacts identified.

The field investigation was restricted to the portions ofthe projectsite located outside ofthe heavily disturbed rail
line. The overall effectiveness ofthe survey for examining the ground for Aboriginal sites was deemed low due to
ground surface visibilitycombined with alow amount of exposures; however, ground disturbances were identified
across much ofthe projectsite.

15.1.1.3 Consultation

Consultation with the Aboriginal communitywas undertakenin accordance with the Aboriginal cultural heritage
consultation requirements for proponents (DECCW, 2010). Known Aboriginal stakeholders in the Fairfield and
Liverpool areas were contacted. A public notification was also placed in local newspapers. There were zero
registered native title claims, unregistered claimantapplications orregistered indigenous land use agreements
within the projectsite. A total of 22 groups registered interestin the project.

Details aboutthe projectwere provided to the RAPs as well as the proposed testexcavation methodology
(provided in Appendix 3 of Technical Report9) and Gandangarra Local Aboriginal Land Council (LALC)were
invited to attend the field investigation ofthe study area. The RAPs were also provided with a copy of the draft
Aboriginal cultural heritage assessmentreporton 17 April 2019 for review and comment. Eightresponses were
received within the 28 day review period. The majority of responses agreed with the recommendations. Other
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responses were administrative around requesting a hard copyor a notice of receipt. A copy of the comments are
provided in Appendix 4 of Technical Report9.

15.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
Aboriginal heritage. Potential risks were considered according to the impacts thatmaybe generated bythe
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk

assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

One risk with an assessed level of high was identified:

. disturbance of known or unidentified items or places of Aboriginal heritage significance.

This potential risk was considered as partofthe assessment. The assessmentalso considered matters identified
by the SEARs and stakeholders, as described in Chapter 3 (Approval and assessmentrequirements) and Chapter
4 (Consultation).

15.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.

Potential Aboriginal heritage impacts have been avoided/minimised, where possible by:

. designing the project site to minimise the amount of ground disturbance required. The location of
compound sites have been proposed to:

o awid areas of high archaeological potential
o minimise areas of moderate potential
o where possible, locate compounds in previously disturbed areas.

. selecting locations for compounds that would avoid impacts on two previously recorded AHIMS sites.

15.2 Existing environment
15.2.1 Aboriginal historical and landscape context

The timing forthe human occupation ofthe Sydney Basin is uncertain. While there is some possible evidence for
occupation ofthe region around 40,000 years ago, the earliestknown radiocarbon date for the Aboriginal
occupation ofthe Sydney Basin is associated with an archaeological depositat Parramatta, which was dated to
around 30,000 years before the presentday.

The historical landscape resources around the projectsite are likelyto have provided an abundance of natural
resources able to be utilised by Aboriginal people.

The projectsite consists of gentlyundulating slopes formingin the north that flow south from two crestlandforms
towards Cabramatta Creek, forming flood plains on either side ofthe creek line. These flood plains are gently
inclined and feature low lying crests which range in elevation from 6 to 10 metres. Areas along Cabramatta creek
range from steeplyincised to gentlyinclined flood plains.

Potential archaeological deposits (PADs ) have been previouslyrecorded within the region upon well drained
topographies within the vicinityof permanentsources of fresh water, and therefore have the potential to occur
upon low lying crests within the lower floodplains.

The studyarea contains portions ofthe railwaycorridorinstalled in the late 1880s, and as such the surrounding
areas have likely been heavily disturbed bythe construction, maintenanceand upgrades ofthe rail line.

15.2 Aborginal heritage
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15.2.2 Registered Aboriginal sites

A simple analysis ofthe Aboriginal cultural heritage sites registered withina five by five kilometre area around the
projectsite indicates thatartefactscatters are the mostcommon site type identified. A search ofthe AHIMS
database identified the following within the search radius:

. 109 Aboriginal archaeological sites
. Collingwood Precinct Aboriginal Place.

Two previouslyrecorded AHIMS sites were identified within 50 metres ofthe projectsite:
. AHIMS 45-5-3271(CC1)

. AHIMS 45-5-3428/CCA1.
The archaeological significance assessmentforthese sites is provided in section 15.2.4.
15.2.3 Archaeological survey

Disturbances identified within the projectarea included a previouslycleared laydown area, a modified drainage
line, access tracks adjacentto the rail line, the rail line and bridge crossing, and a large asphalted area on the
eastern side ofthe railline. The creekline immediatelyaround the bridge crossing is highlydisturbed from bridge
and rail construction. These areas ofdisturbance have been assessed as having low archaeological potential.

Due to the high levels of previous ground disturbance and the level of urban developmentwithin the majority of the
projectsite, the field investigation undertaken on 12 December 2018 focused on Warwick Farm Recreation
Reserve and Jacquie Osmond Reserve. One random meander transecttargeting areas of exposure within
Warwick Farm Recreation Reserve and Jacquie Osmond Reserve was undertaken. The location ofthe two
previouslyrecorded AHIMS sites were inspected during the field investigation. Generallythe survey was
hampered bygrass coverand ground disturbances reducing surface visibilityof the underlying ground profile.

No Aboriginal objects were identified during the survey. The previouslyrecorded AHIMS sites could notbe located
during the survey due to low surface visibilityacross the projectarea.

The areato the westof the rail line within Warwick Farm Recreation Reserve was assessedas having high
archaeological potential due to the presence of previouslyrecorded AHIMS sites with demonstrated archaeological
deposits, and low levels of previous ground disturbance observed. Further subsurface archaeological deposits are
likely to exist within the undisturbedareas within Warwick Farm Recreation Reserve.

The areato the eastof the existing rail line within Jacquie Osmond Reserve displayed higherlevels ofdisturbance
and was assessed as having moderate archaeological potential. While Jacquie Osmond Reserve displayed
evidence of some ground disturbance associated with the establishmentofbaseball playing fields, the field
investigation and the background research conducted for the projectarea does notsuggestthatactivities such as
bulk earth works have occurred in this area.

Previous archaeological investigations in the region demonstrate thatalluvial flats within close proximityto higher
orderwaterways have high potential to contain subsurface archaeologicaldeposits. Itis therefore likely that
Aboriginal objects existwithin this area, howevertheyare likely to be in a partiallydisturbed context.

15.2.4 Archaeological potential and significance

No previouslyunrecorded Aboriginal cultural heritage sites were identified duringthe field investigation.

The areato the westof the rail line within Warwick Farm Recreation Reserve was assessedas having high
archaeological potential due to the presence of previouslyrecorded AHIMS sites with demonstrated archaeological
deposits, and low levels of previous ground disturbances observed. The area to the eastof the existing rail line
within Jacquie Osmond Reserve displayed higherlevels ofdisturbance and was assessed with moderate
archaeological potential. Areas of moderate and high Archaeological potential are shown on Figure 15.1. All
remainingareas ofthe projectsite are assessed as disturbed areas only.
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In the event that archaeological remains did in factexist in this area, the site types likelyto be encountered, based
predominantlyon the location, land type and known history, are described in Table 15.1. All other sites types are
considered to have a low potential for being within the projectsite.

Table 15.1 Aboriginal site prediction statements

Site type Site description Potential

Flaked stone Artefact scatter sites can range from high- High: Stone artefact sites have been previously

artefact scatters and | density concentrations of flaked stone and recorded in the region across a wide range of

isolated artefacts ground stone artefacts to sparse, low - landforms including alluvial flats, and also w ithin
density ‘background’ scatters and isolated 50 metres of the project area; they have the
finds. high potential to be present in undisturbed
areas w ithin the project area.

Potential Potential sub surface deposits of cultural Moderate: PADs have been previously recorded

archaeological material. in the region across a w ide range of landforms

deposits (PADs) including alluvial flats. PAD sites have been
previously recorded w ithin 50 metres of the
project area. They have the potential to be
present in undisturbed landforms.

Modified trees Trees with cultural modifications Moderate: Scarred trees are the second most
common site type w ithin the vicinity of the
project area. Due to extensive vegetation
clearance only a small number of mature native
trees have survived w ithin the project area.

The following archaeological significance assessmentis based on Requirement 11 ofthe Code of practice for
archaeological investigation of Ab original objects in NSW(DECCW, 2010) (the Code). Using the assessment
criteria detailed in Scientific Values and Significance Assessment, an assessmentofsignificance was determined
and a rating for each site was determined. The results of the archaeological significance assessmentare given in
Table 15.2.

Table 15.2 Statements of scientific significance for archaeological sites recorded within the project area

Site Name Statement of Significance Scientific
significance

AHIMS 45-5- | AHIMS 45-5-3271/CC1 is recorded as an isolated artefact, and PAD. No further 4 - Moderate
3271/CCH1 information about this site is available but a review of AHIMS 45-5-3428 suggests it
has been tested as part of an assessment undertaken in 2007. Aninspection of the
site during this assessment found that the site is in good condition. This site type
occurs frequently throughout the Cumberland Plans region. The archaeological
significance of this site has therefore been assessed as moderate.

AHIMS 45-5- | AHIMS 45-5-3428 /CC1 w as recorded in 2007. A copy of this site card w as obtained 4 - Moderate
3428/CCH1 from the AHIMS database. The information contained w ithin this site card indicates
that Aboriginal archaeological test excavations w ere undertaken by Therin in 2007

w ithin PAD site AHIMS 45-5-3271, and the surrounding area. Excavations w ithin the
area identified 27 subsurface Aboriginal artefacts across four test pits. Therin
therefore registered AHIMS 45-5-3428 as an extension of AHIMS 45-5-3271. An
inspection of the site during this assessment found that the site is in good condition.
This site type occurs frequently throughout the Cumberland Plans region. The
archaeological significance of this site has therefore been assessed as moderate.

15.5



Cabramatta Loop Project
Environmental Impact Statement

15.3 Assessment of construction impacts
15.3.1 Impacts on listed and identified sites

The location of compound sites were selected to avoid impacts to known archaeological sites. Table 15.3
summarised the significance ofthe two known sites and the potential impacts identified.

Table 15.3 Summary of potential archaeological impacts
AHIMS site no. Site name Significance Type of harm Degree of Consequence of harm
harm
45-5-3271 CC1 Low No harm None No loss of value
45-5-3428 CC1 Low No harm None No loss of value

15.3.2 Impacts on Aboriginal archaeology

During construction the following activities couldresultinimpacts to the ground surface from excavations and
compaction:

. piling

. ground works

. heawy vehicles and plant driving across the surface and therefore compacting the ground surface
. utility works comprising new or moving existing underground infrastructure such as sewer and

stormwater pipes.

The majorityof works to constructthe projecthave been confined to areas ofexisting disturbance.

Proposed compound sites and work sites within Warwick Farm Recreation Reserve have been sited to avoid
impacts to areas ofhigh archaeological potentialand placed in areas previouslydisturbed.

Impacts to the area of moderate archaeological potential within Jacquie Osmond Reserve cannotbe avoided as
the utility works to move existing sewer and stormwater pipes are required. In addition access to the rail corridor
would be required from this location to build a retaining wall alongside the existing rail corridor.

The establishmentofa site compound (C3)is also proposed within Jacquie Osmond Reserve and as itlies onan
areaidentified as moderate potential for archaeologicalitems, itcould resultin impacts to potential Aboriginal
sites. These works involve use ofthe area for storage of plant, equipmentand site offices and facilities, as well as
staff parking areas. Some minor utilityadjustments mayalso be requiredto service the compound facilities to the
various utilities. These uses will resultin shallow disturbances to soils and disturbances as a resultof compaction,
therefore further assessmentis required to confirm the potential for archaeological deposits.

Further assessmentwould be undertaken in the form oftest excavations at this location. The aim of the test
excavations would be to identify and understand the nature, extent and significance of any areas of potential
archaeological depositwithin Jacquie Osmond Reserve by exposing, processing and recording potential
archaeological remains. A systematic approach would be undertaken involving excavating testpits in a grid pattem
across the area ofinterest. Further detail regarding the methodologyfor the proposed testexcavations is provided
in Appendix3 of Technical Report9. Testexcavations proposed in the area of moderate potential will further
contribute to the understanding of Aboriginal archaeologyin the area which can be accessed byfuture
generations, therebycomplying with the principles ofintergenerational equity.

15.3.3 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

Directimpacts from ground disturbance or compactionfrom vehicles and equipmentwould be restricted to the
projectsite. There are no other known construction projects proposed in the directvicinity of the projectsite.
Therefore no cumulative impacts with other projects are predicted.
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15.4 Assessment of operation impacts

No significantoperational impacts have been identified. Maintenance activities would take place within the rail
corridorand would nottherefore impactnew areas.

15.41 Cumulative impacts

No significantoperational impacts have been identified. There are no other known construction projects proposed
within the projectsite or immediatelyadjacentto the site. Therefore no cumulative impacts with other projects are
predicted.

15.5 Management of impacts

15.5.1 Approach

15.5.1.1 Approach to mitigation and management

Measures to avoid impacts in the firstinstance have been addressed in the reference designand construction
methodology (referto section 15.1.3).

Strategies to minimise impacts further have been developed basedon the archaeological significance of cultural
heritage relevantto the projectsite and influenced by:

. predicted impacts to Aboriginal cultural heritage
. the planning approvals framework including the National Parks and Wildlife Act 1974 and EPBC Act
. current best conservation practise

. ethos of the The Burra Charter: the Australia ICOMOS Charter for Places of Cultural Significance,
(Australia ICOMOS, 2013)

. the Code.

Where impacts are unable to be avoided, standard construction mitigation measures are outlined in Table 15.4
and will be included in the CEMP.

Expected effectivene ss

ARTC have experience in managing potential impacts to heritage items as aresultofdevelopments ofsimilar
scale and scope to this project.

Measures to avoid and minimise impacts have been included in the reference design (referto section 15.1.3). The
projectsite has been designed to minimise the amountofground disturbance required. The location of compound
sites have been proposed to avoid areas of high archaeological potential and minimise areas of moderate
potential.

Mitigation measures are recommended where ground disturbance would be unavoidable in areas of moderate
archaeological potential.

As such, the measures to avoid impacts duringdevelopmentofthe reference design and measures to be outlined
in the CEMP are considered to be proven effective in managing potential impacts heritage and archaeological
features.

15.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potential Aboriginal heritage impacts are listed in
Table 15.4.
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Table 15.4 Mitigation measures

Stage Im pact Measure

Design Potential impacts to | If works are proposed outside the current project footprint (such as utility
areas of high relocations) and impacts could occur within areas of high archaeological
archaeological potential, further assessment in the form of subsurface investigations (test
potential excavations) prior to impacts will be required (refer to methodology provided in

Appendix 3 of Technical Report 9 — Aboriginal and cultural heritage impact
assessment)..
Impacts to Further assessment willbe carried out in Jacquie Osmond Reserve in the form
archaeological of subsurface investigations (test excavations) prior to construction
heritage withthe commencing (refer to methodology provided in Appendix 3 of Technical Report
area of moderate 9 — Aboriginal and cultural heritage impact assessment). Should any Aboriginal
potential in Jacquie objects be encountered during investigation a long term care agreement
Osmond Reserve. setting out the obligations and methods of long term safekeeping will be
developed in consultation withthe RAPs.

Construction Impact to The CEMP wi ill contain measures to protect Aboriginal heritage. This wiill
archaeological include an unexpected finds protocol and heritage induction materials to
heritage ensure all onsite staff can identify items w ith potential archaeological Aboriginal

heritage significance. During pre-w ork briefings, onsite staff willbe made
aw are of the unexpected finds procedure and obligations under the National
Parks and Wildlife Act 1974. The unexpected finds protocol w ill be prepared
and provided to all staff and contractors as part of a site induction.
Impact to The unexpected finds protocol will include the follow ing at a minimum:
i;ﬁ!:::loglcal * If potential Aboriginal items are uncovered, w orks within 10 metres of the

item w ill cease and the find should not be moved. The item w ould then be
assessed and managed by qualified archaeologist. If the find is determined
to be an Aboriginal object the archaeologist will provide further
recommendations w hich may include notifying the OEH and Aboriginal
stakeholders.

Damage to artefact
found

A long term care agreement for any artefacts found as part of the w orks wiill be
developed in consultation withthe RAPs.

Impacts to
archaeological
heritage withthe
area of high
potential in Warw ick
Farm Recreational
Reserve.

Areas of high archaeological potential willbe clearly marked and fenced off as
exclusion zones to ensure these areas are not impacted on by the proposed
works. If changes to the proposed w orks occur w hich wiill result in impacts to
these areas, subsurface investigations (test excavations) will be required.

Impacts to
unexpected finds

Consistent withthe NSW Skeletal Remains: Guidelines for Management of
Human Remains (Heritage Office, 1998), if any suspected human remains are
discovered during any activity the follow ing will occur:

1. Immediately cease all workat that location and not further move or disturb
the remains.

2. Notify the NSW Police and OEH's Environmental Line on 131 555 as soon
as practicable and provide details of the remains and their location.

3. Not recommence workat that location unless authorised in w riting by OEH.
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15.5.3 Consideration of the interaction between measures

Mitigation measures to control impacts to the Aboriginal heritage items and archaeology may replicate
mitigation measures associated with non-Aboriginal heritage items, noise and vibration impacts and soils and
contamination.

All mitigation measures for the project would be consolidated and described in the CEMP. The plan would
identify measures that are common between different aspects. Common impacts and common mitigation

measures would be consolidated to ensure consistency and implementation.
15.5.4 Managingresidual impacts

Residual impacts are defined as those impacts that remain following the implementation of mitigation
measures.

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and summarised below.

It is expected that some limited residual impact will exist following completion of the proposed mitigation
measures, which include archaeological investigation.

The scientific value of archaeological sites is linked to the physical information the sites contain. Although the
loss of intrinsic Aboriginal cultural value of impacted sites cannot be offset through the proposed program of
investigation, the information obtained would increase an understanding, strengthen the interpretations and
improve ongoing and future management of Aboriginal heritage in the surrounding area. Moreover, the
information recovered during the mitigation program would allow for informed management of the partially
impacted sites, thereby achieving a positive result for Aboriginal heritage.

However while the proposed mitigation for impacted sites will contribute to our understanding, strengthenthe
interpretations and improve ongoing and future management of Aboriginal heritage in the surrounding area,
the investigations would have a residual impact to the heritage value of sites by physically removing
artefacts.
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15 Aboriginal heritage

This chapter provides a summary of the Aboriginal heritage assessment undertaken by Biosis. A full copy of
the assessment report is provided as Technical Report 9 — Aboriginal and cultural heritage impact
assessment. The report was written to address the relevant SEARs which are outlined in Appendix A.

15.1 Assessment approach
15.1.1 Methodology
15.1.1.1 Study area

A search ofthe AHIMS database was undertaken for afive by five kilometre search area, centred on the project
site,in orderto characterise the nature ofrecorded Aboriginal sites withinthe local area surrounding the project
site.

The site inspection covered a studyarea targeting all areas with the potential for Aboriginal heritage in the vicinity
of the projectsite. The focus of this was Warwick Farm Recreation Reserve, Jacquie Osmond Reserve and
Cabramatta Creek.

15.1.1.2 Key tasks

The assessmentinvolved:

. identifying the existing environment with respect to the history of the project site through a desk top
study reviewing:

o public databases
o previous heritage assessments from the area
o geotechnical studies.
. consultation with Registered Aboriginal Parties (RAPs)
. a field investigation of the project site, undertaken on 6 December 2018

. assessing the impacts of constructing and operating the project on Aboriginal cultural values in
accordance with the Guide to investigating, assessing and reporting on Aboriginal Cultural Heritage in
NSW (OEH, 2011)

. recommending measures to mitigate the impacts identified.

The field investigation was restricted to the portions ofthe projectsite located outside ofthe heavily disturbed rail
line. The overall effectiveness ofthe survey for examining the ground for Aboriginal sites was deemed low due to
ground surface visibilitycombined with alow amount of exposures; however, ground disturbances were identified
across much ofthe projectsite.

15.1.1.3 Consultation

Consultation with the Aboriginal communitywas undertakenin accordance with the Aboriginal cultural heritage
consultation requirements for proponents (DECCW, 2010). Known Aboriginal stakeholders in the Fairfield and
Liverpool areas were contacted. A public notification was also placed in local newspapers. There were zero
registered native title claims, unregistered claimantapplications orregistered indigenous land use agreements
within the projectsite. A total of 22 groups registered interestin the project.

Details aboutthe projectwere provided to the RAPs as well as the proposed testexcavation methodology
(provided in Appendix 3 of Technical Report9) and Gandangarra Local Aboriginal Land Council (LALC)were
invited to attend the field investigation ofthe study area. The RAPs were also provided with a copy of the draft
Aboriginal cultural heritage assessmentreporton 17 April 2019 for review and comment. Eightresponses were
received within the 28 day review period. The majority of responses agreed with the recommendations. Other
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responses were administrative around requesting a hard copyor a notice of receipt. A copy of the comments are
provided in Appendix 4 of Technical Report9.

15.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
Aboriginal heritage. Potential risks were considered according to the impacts thatmaybe generated bythe
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk

assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

One risk with an assessed level of high was identified:

. disturbance of known or unidentified items or places of Aboriginal heritage significance.

This potential risk was considered as partofthe assessment. The assessmentalso considered matters identified
by the SEARs and stakeholders, as described in Chapter 3 (Approval and assessmentrequirements) and Chapter
4 (Consultation).

15.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.

Potential Aboriginal heritage impacts have been avoided/minimised, where possible by:

. designing the project site to minimise the amount of ground disturbance required. The location of
compound sites have been proposed to:

o awid areas of high archaeological potential
o minimise areas of moderate potential
o where possible, locate compounds in previously disturbed areas.

. selecting locations for compounds that would avoid impacts on two previously recorded AHIMS sites.

15.2 Existing environment
15.2.1 Aboriginal historical and landscape context

The timing forthe human occupation ofthe Sydney Basin is uncertain. While there is some possible evidence for
occupation ofthe region around 40,000 years ago, the earliestknown radiocarbon date for the Aboriginal
occupation ofthe Sydney Basin is associated with an archaeological depositat Parramatta, which was dated to
around 30,000 years before the presentday.

The historical landscape resources around the projectsite are likelyto have provided an abundance of natural
resources able to be utilised by Aboriginal people.

The projectsite consists of gentlyundulating slopes formingin the north that flow south from two crestlandforms
towards Cabramatta Creek, forming flood plains on either side ofthe creek line. These flood plains are gently
inclined and feature low lying crests which range in elevation from 6 to 10 metres. Areas along Cabramatta creek
range from steeplyincised to gentlyinclined flood plains.

Potential archaeological deposits (PADs ) have been previouslyrecorded within the region upon well drained
topographies within the vicinityof permanentsources of fresh water, and therefore have the potential to occur
upon low lying crests within the lower floodplains.

The studyarea contains portions ofthe railwaycorridorinstalled in the late 1880s, and as such the surrounding
areas have likely been heavily disturbed bythe construction, maintenanceand upgrades ofthe rail line.

15.2 Aborginal heritage
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15.2.2 Registered Aboriginal sites

A simple analysis ofthe Aboriginal cultural heritage sites registered withina five by five kilometre area around the
projectsite indicates thatartefactscatters are the mostcommon site type identified. A search ofthe AHIMS
database identified the following within the search radius:

. 109 Aboriginal archaeological sites
. Collingwood Precinct Aboriginal Place.

Two previouslyrecorded AHIMS sites were identified within 50 metres ofthe projectsite:
. AHIMS 45-5-3271(CC1)

. AHIMS 45-5-3428/CCA1.
The archaeological significance assessmentforthese sites is provided in section 15.2.4.
15.2.3 Archaeological survey

Disturbances identified within the projectarea included a previouslycleared laydown area, a modified drainage
line, access tracks adjacentto the rail line, the rail line and bridge crossing, and a large asphalted area on the
eastern side ofthe railline. The creekline immediatelyaround the bridge crossing is highlydisturbed from bridge
and rail construction. These areas ofdisturbance have been assessed as having low archaeological potential.

Due to the high levels of previous ground disturbance and the level of urban developmentwithin the majority of the
projectsite, the field investigation undertaken on 12 December 2018 focused on Warwick Farm Recreation
Reserve and Jacquie Osmond Reserve. One random meander transecttargeting areas of exposure within
Warwick Farm Recreation Reserve and Jacquie Osmond Reserve was undertaken. The location ofthe two
previouslyrecorded AHIMS sites were inspected during the field investigation. Generallythe survey was
hampered bygrass coverand ground disturbances reducing surface visibilityof the underlying ground profile.

No Aboriginal objects were identified during the survey. The previouslyrecorded AHIMS sites could notbe located
during the survey due to low surface visibilityacross the projectarea.

The areato the westof the rail line within Warwick Farm Recreation Reserve was assessedas having high
archaeological potential due to the presence of previouslyrecorded AHIMS sites with demonstrated archaeological
deposits, and low levels of previous ground disturbance observed. Further subsurface archaeological deposits are
likely to exist within the undisturbedareas within Warwick Farm Recreation Reserve.

The areato the eastof the existing rail line within Jacquie Osmond Reserve displayed higherlevels ofdisturbance
and was assessed as having moderate archaeological potential. While Jacquie Osmond Reserve displayed
evidence of some ground disturbance associated with the establishmentofbaseball playing fields, the field
investigation and the background research conducted for the projectarea does notsuggestthatactivities such as
bulk earth works have occurred in this area.

Previous archaeological investigations in the region demonstrate thatalluvial flats within close proximityto higher
orderwaterways have high potential to contain subsurface archaeologicaldeposits. Itis therefore likely that
Aboriginal objects existwithin this area, howevertheyare likely to be in a partiallydisturbed context.

15.2.4 Archaeological potential and significance

No previouslyunrecorded Aboriginal cultural heritage sites were identified duringthe field investigation.

The areato the westof the rail line within Warwick Farm Recreation Reserve was assessedas having high
archaeological potential due to the presence of previouslyrecorded AHIMS sites with demonstrated archaeological
deposits, and low levels of previous ground disturbances observed. The area to the eastof the existing rail line
within Jacquie Osmond Reserve displayed higherlevels ofdisturbance and was assessed with moderate
archaeological potential. Areas of moderate and high Archaeological potential are shown on Figure 15.1. All
remainingareas ofthe projectsite are assessed as disturbed areas only.
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In the event that archaeological remains did in factexist in this area, the site types likelyto be encountered, based
predominantlyon the location, land type and known history, are described in Table 15.1. All other sites types are
considered to have a low potential for being within the projectsite.

Table 15.1 Aboriginal site prediction statements

Site type Site description Potential

Flaked stone Artefact scatter sites can range from high- High: Stone artefact sites have been previously

artefact scatters and | density concentrations of flaked stone and recorded in the region across a wide range of

isolated artefacts ground stone artefacts to sparse, low - landforms including alluvial flats, and also w ithin
density ‘background’ scatters and isolated 50 metres of the project area; they have the
finds. high potential to be present in undisturbed
areas w ithin the project area.

Potential Potential sub surface deposits of cultural Moderate: PADs have been previously recorded

archaeological material. in the region across a w ide range of landforms

deposits (PADs) including alluvial flats. PAD sites have been
previously recorded w ithin 50 metres of the
project area. They have the potential to be
present in undisturbed landforms.

Modified trees Trees with cultural modifications Moderate: Scarred trees are the second most
common site type w ithin the vicinity of the
project area. Due to extensive vegetation
clearance only a small number of mature native
trees have survived w ithin the project area.

The following archaeological significance assessmentis based on Requirement 11 ofthe Code of practice for
archaeological investigation of Ab original objects in NSW(DECCW, 2010) (the Code). Using the assessment
criteria detailed in Scientific Values and Significance Assessment, an assessmentofsignificance was determined
and a rating for each site was determined. The results of the archaeological significance assessmentare given in
Table 15.2.

Table 15.2 Statements of scientific significance for archaeological sites recorded within the project area

Site Name Statement of Significance Scientific
significance

AHIMS 45-5- | AHIMS 45-5-3271/CC1 is recorded as an isolated artefact, and PAD. No further 4 - Moderate
3271/CCH1 information about this site is available but a review of AHIMS 45-5-3428 suggests it
has been tested as part of an assessment undertaken in 2007. Aninspection of the
site during this assessment found that the site is in good condition. This site type
occurs frequently throughout the Cumberland Plans region. The archaeological
significance of this site has therefore been assessed as moderate.

AHIMS 45-5- | AHIMS 45-5-3428 /CC1 w as recorded in 2007. A copy of this site card w as obtained 4 - Moderate
3428/CCH1 from the AHIMS database. The information contained w ithin this site card indicates
that Aboriginal archaeological test excavations w ere undertaken by Therin in 2007

w ithin PAD site AHIMS 45-5-3271, and the surrounding area. Excavations w ithin the
area identified 27 subsurface Aboriginal artefacts across four test pits. Therin
therefore registered AHIMS 45-5-3428 as an extension of AHIMS 45-5-3271. An
inspection of the site during this assessment found that the site is in good condition.
This site type occurs frequently throughout the Cumberland Plans region. The
archaeological significance of this site has therefore been assessed as moderate.
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15.3 Assessment of construction impacts
15.3.1 Impacts on listed and identified sites

The location of compound sites were selected to avoid impacts to known archaeological sites. Table 15.3
summarised the significance ofthe two known sites and the potential impacts identified.

Table 15.3 Summary of potential archaeological impacts
AHIMS site no. Site name Significance Type of harm Degree of Consequence of harm
harm
45-5-3271 CC1 Low No harm None No loss of value
45-5-3428 CC1 Low No harm None No loss of value

15.3.2 Impacts on Aboriginal archaeology

During construction the following activities couldresultinimpacts to the ground surface from excavations and
compaction:

. piling

. ground works

. heawy vehicles and plant driving across the surface and therefore compacting the ground surface
. utility works comprising new or moving existing underground infrastructure such as sewer and

stormwater pipes.

The majorityof works to constructthe projecthave been confined to areas ofexisting disturbance.

Proposed compound sites and work sites within Warwick Farm Recreation Reserve have been sited to avoid
impacts to areas ofhigh archaeological potentialand placed in areas previouslydisturbed.

Impacts to the area of moderate archaeological potential within Jacquie Osmond Reserve cannotbe avoided as
the utility works to move existing sewer and stormwater pipes are required. In addition access to the rail corridor
would be required from this location to build a retaining wall alongside the existing rail corridor.

The establishmentofa site compound (C3)is also proposed within Jacquie Osmond Reserve and as itlies onan
areaidentified as moderate potential for archaeologicalitems, itcould resultin impacts to potential Aboriginal
sites. These works involve use ofthe area for storage of plant, equipmentand site offices and facilities, as well as
staff parking areas. Some minor utilityadjustments mayalso be requiredto service the compound facilities to the
various utilities. These uses will resultin shallow disturbances to soils and disturbances as a resultof compaction,
therefore further assessmentis required to confirm the potential for archaeological deposits.

Further assessmentwould be undertaken in the form oftest excavations at this location. The aim of the test
excavations would be to identify and understand the nature, extent and significance of any areas of potential
archaeological depositwithin Jacquie Osmond Reserve by exposing, processing and recording potential
archaeological remains. A systematic approach would be undertaken involving excavating testpits in a grid pattem
across the area ofinterest. Further detail regarding the methodologyfor the proposed testexcavations is provided
in Appendix3 of Technical Report9. Testexcavations proposed in the area of moderate potential will further
contribute to the understanding of Aboriginal archaeologyin the area which can be accessed byfuture
generations, therebycomplying with the principles ofintergenerational equity.

15.3.3 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

Directimpacts from ground disturbance or compactionfrom vehicles and equipmentwould be restricted to the
projectsite. There are no other known construction projects proposed in the directvicinity of the projectsite.
Therefore no cumulative impacts with other projects are predicted.
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15.4 Assessment of operation impacts

No significantoperational impacts have been identified. Maintenance activities would take place within the rail
corridorand would nottherefore impactnew areas.

15.41 Cumulative impacts

No significantoperational impacts have been identified. There are no other known construction projects proposed
within the projectsite or immediatelyadjacentto the site. Therefore no cumulative impacts with other projects are
predicted.

15.5 Management of impacts

15.5.1 Approach

15.5.1.1 Approach to mitigation and management

Measures to avoid impacts in the firstinstance have been addressed in the reference designand construction
methodology (referto section 15.1.3).

Strategies to minimise impacts further have been developed basedon the archaeological significance of cultural
heritage relevantto the projectsite and influenced by:

. predicted impacts to Aboriginal cultural heritage
. the planning approvals framework including the National Parks and Wildlife Act 1974 and EPBC Act
. current best conservation practise

. ethos of the The Burra Charter: the Australia ICOMOS Charter for Places of Cultural Significance,
(Australia ICOMOS, 2013)

. the Code.

Where impacts are unable to be avoided, standard construction mitigation measures are outlined in Table 15.4
and will be included in the CEMP.

Expected effectivene ss

ARTC have experience in managing potential impacts to heritage items as aresultofdevelopments ofsimilar
scale and scope to this project.

Measures to avoid and minimise impacts have been included in the reference design (referto section 15.1.3). The
projectsite has been designed to minimise the amountofground disturbance required. The location of compound
sites have been proposed to avoid areas of high archaeological potential and minimise areas of moderate
potential.

Mitigation measures are recommended where ground disturbance would be unavoidable in areas of moderate
archaeological potential.

As such, the measures to avoid impacts duringdevelopmentofthe reference design and measures to be outlined
in the CEMP are considered to be proven effective in managing potential impacts heritage and archaeological
features.

15.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potential Aboriginal heritage impacts are listed in
Table 15.4.

15.7



Cabramatta Loop Project

Environmental Impact Statement

Table 15.4 Mitigation measures

Stage Im pact Measure

Design Potential impacts to | If works are proposed outside the current project footprint (such as utility
areas of high relocations) and impacts could occur within areas of high archaeological
archaeological potential, further assessment in the form of subsurface investigations (test
potential excavations) prior to impacts will be required (refer to methodology provided in

Appendix 3 of Technical Report 9 — Aboriginal and cultural heritage impact
assessment)..
Impacts to Further assessment willbe carried out in Jacquie Osmond Reserve in the form
archaeological of subsurface investigations (test excavations) prior to construction
heritage withthe commencing (refer to methodology provided in Appendix 3 of Technical Report
area of moderate 9 — Aboriginal and cultural heritage impact assessment). Should any Aboriginal
potential in Jacquie objects be encountered during investigation a long term care agreement
Osmond Reserve. setting out the obligations and methods of long term safekeeping will be
developed in consultation withthe RAPs.

Construction Impact to The CEMP wi ill contain measures to protect Aboriginal heritage. This wiill
archaeological include an unexpected finds protocol and heritage induction materials to
heritage ensure all onsite staff can identify items w ith potential archaeological Aboriginal

heritage significance. During pre-w ork briefings, onsite staff willbe made
aw are of the unexpected finds procedure and obligations under the National
Parks and Wildlife Act 1974. The unexpected finds protocol w ill be prepared
and provided to all staff and contractors as part of a site induction.
Impact to The unexpected finds protocol will include the follow ing at a minimum:
i;ﬁ!:::loglcal * If potential Aboriginal items are uncovered, w orks within 10 metres of the

item w ill cease and the find should not be moved. The item w ould then be
assessed and managed by qualified archaeologist. If the find is determined
to be an Aboriginal object the archaeologist will provide further
recommendations w hich may include notifying the OEH and Aboriginal
stakeholders.

Damage to artefact
found

A long term care agreement for any artefacts found as part of the w orks wiill be
developed in consultation withthe RAPs.

Impacts to
archaeological
heritage withthe
area of high
potential in Warw ick
Farm Recreational
Reserve.

Areas of high archaeological potential willbe clearly marked and fenced off as
exclusion zones to ensure these areas are not impacted on by the proposed
works. If changes to the proposed w orks occur w hich wiill result in impacts to
these areas, subsurface investigations (test excavations) will be required.

Impacts to
unexpected finds

Consistent withthe NSW Skeletal Remains: Guidelines for Management of
Human Remains (Heritage Office, 1998), if any suspected human remains are
discovered during any activity the follow ing will occur:

1. Immediately cease all workat that location and not further move or disturb
the remains.

2. Notify the NSW Police and OEH's Environmental Line on 131 555 as soon
as practicable and provide details of the remains and their location.

3. Not recommence workat that location unless authorised in w riting by OEH.
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15.5.3 Consideration of the interaction between measures

Mitigation measures to control impacts to the Aboriginal heritage items and archaeology may replicate
mitigation measures associated with non-Aboriginal heritage items, noise and vibration impacts and soils and
contamination.

All mitigation measures for the project would be consolidated and described in the CEMP. The plan would
identify measures that are common between different aspects. Common impacts and common mitigation

measures would be consolidated to ensure consistency and implementation.
15.5.4 Managingresidual impacts

Residual impacts are defined as those impacts that remain following the implementation of mitigation
measures.

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and summarised below.

It is expected that some limited residual impact will exist following completion of the proposed mitigation
measures, which include archaeological investigation.

The scientific value of archaeological sites is linked to the physical information the sites contain. Although the
loss of intrinsic Aboriginal cultural value of impacted sites cannot be offset through the proposed program of
investigation, the information obtained would increase an understanding, strengthen the interpretations and
improve ongoing and future management of Aboriginal heritage in the surrounding area. Moreover, the
information recovered during the mitigation program would allow for informed management of the partially
impacted sites, thereby achieving a positive result for Aboriginal heritage.

However while the proposed mitigation for impacted sites will contribute to our understanding, strengthenthe
interpretations and improve ongoing and future management of Aboriginal heritage in the surrounding area,
the investigations would have a residual impact to the heritage value of sites by physically removing
artefacts.
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16 Land use and property

This chapter provides the land use and property impact assessment of the project. It describes the existing
environment, assesses the impacts of construction and operation on land use, and provides mitigation
measures.

16.1 Assessment approach
16.1.1 Methodology
The assessment involved:

. describing the existing environment with reference to existing land uses and planning controls, based
on a review of aerial photography, land use zones specified by applicable local environmental plans,
and a site visit

. reviewing key strategic planning policies and documents relevant to the study area, to identify planned
future priorities, including land uses and developments

. assessing the potential impacts of construction and operation on existing and likely future land uses,
and properties within and around the project site

. identifying mitigation measures to awid, minimise or manage potential impacts.

16.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
land use and property. Potential risks were considered according to the impacts thatmaybe generated by the
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

The assessedrisklevel forthe potential land use and propertyrisks ranged from medium to high. Risks with an
assessedlevel of medium orabove include:

. establishment of compound sites and relocation of utilities impacting access to properties

. establishment of compound sites within public recreation areas

. impacts on land use as a result of property acquisition

. severance of properties (Peter Warren Automotive) resulting in smaller lot sizes that may impact on
use

. impacts to local amenity due to increased frequency of trains.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapter 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

16.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.
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Potential land use and propertyimpacts have been avoided/minimised where possible by:

. designing the project to ensure project infrastructure is located within the existing rail corridor as far as
practicable, to minimise the potential for impact to other land use and private property

. designing the project to maintain the existing functionality of Broomfield Street
. siting compounds in the same locations as those previously used for the SSFL project
. minimising the footprint of compound C3 in Jacquie Osmond Reserve to minimise potential impacts on

use of the sports field and reserve.

16.2 Existing environment

A description ofthe projectsite for the purpose ofthe EIS is provided in Chapter 2 (Location and setting). Section
16.2.1 describes existing land uses and properties within and immediately surrounding the projectsite. Future land
uses are described in section 16.2.2.

16.2.1 Existing land use and zoning

The projectlies within the suburbs of Cabramatta and Warwick Farm within the City of Fairfield and City of
Liverpool local governmentareas.

Land uses within the projectsite include:

. the existing rail corridor which is used for transport — rail and supporting infrastructure purposes

. the existing road corridor which is used for transport and parking (Broomfield Street and Sussex
Street)

. open space recreational (Jacquie Osmond Reserve and Warwick Farm Recreation Reserve)

. commercial/industrial (southern end of the project site).

Land use zoning within and in the vicinity of the projectsite is setby the following environmental planning
instruments:

. Liverpool LEP 2008
. Fairfield LEP 2013.

The majorityof the rail corridoris zoned SP2 Infrastructure. Some sections ofthe rail corridor are also zoned as
follows:

. B4 Mixed Use - at Cabramatta Station

. SP2 Infrastructure (Classified Road) — at Cabramatta Station

. IN1 General Industrial- north of Warwick Farm Station.

The areas located outside ofthe rail corridor consistofthe following land zoning:

o Broomfield Streetand SussexStreetand the shared path between Broomfield Streetand Jacquie Osmond
Reserve:

o Land zoned R3- Medium Density Residential

o Land zoned R2- Low Density Residential

o Land zoned E2- Environmental Conservation.
. Warwick Farm Reserve and Jacquie Osmond Resene:

o Land zoned RE1- Public Recreation.

16.2 Land use and property



A R ? C Cabramatta Loop Project
—_ Environmental Impact Statement

. Commercial/industrial land use adjacent to the eastern boundary of SSFL at the southern extent of the
project site:

o Land zoned IN1- General Industrial.
Land use zones in and around the project site are shown in Figure 16.1

The existing environmentis distinctlyurban in its setting with residential areas bordered bymajorroads. The
Hume Highwayruns to the eastand south of the projectsite, Cabramatta Road runs throughthe north of the study
area and the SSFL runs north-south through the centre of the projectsite. The projectsite is surrounded bya mix
of land uses, including residential, commercial, industrial, and recreation/open s pace, with pockets of education
and communityuses. Furtherinformation on the location ofkey communityfacilities is provided in Chapter 18
(Socio-economicimpacts).

To the north of the projectsite is Cabramatta Station and Cabramatta’s commercial centre, with retail and food
businesses located on both sides ofthe station and rail corridor.

The northern end of the projectsite is characterised bylow densityresidential land use. On the eastern side ofthe
rail corridor, within the projectsite lies Broomfield Street. The wide residential streetincludes a shared path thatis
part of the Liverpool to Parramatta Rail Trail and angled parking on the westand a grassed and tree lined verge on
the east,beyond whichis low to medium densityresidential housing, a Buddhisttemple and cultural centre.
RailwayParade is located on the western side of the rail corridor, beyond which are a mixture of residential and
industrial properties.

The centre of the projectsite is characterised byrecreational land, nature reserves and open space either side of
the rail corridor. The shared path (partofthe Liverpool to Parramatta Rail Trail) extends from Broomfield Street,
across Cabramatta Creek (which runs east-westthrough the centre of the projectsite) to Jacquie Osmond
Reserve on the eastern side ofthe projectsite. The main feature ofthe reserve is 12 baseball diamonds which are
used forlocal, districtand State competitions and local weeklytraining sessions bythe Southern Districts Softball
Association (SDSA).

On the western side ofthe rail corridor is Warwick Farm Recreation Reserve which is a large area of
environmental conservation and public recreation, including parks and a number of sporting ovals. These include
Stroud Park, which abuts the rail corridor to the west; Cabramatta Sportsground; Don Dawson Oval and Durrant
Oval.

The southern end ofthe projectsite is characterised byindustrial and commercial land uses on the eastern side of
the rail corridor including Peter Warren Automotive and Warwick Farm Hometown which contains a number of
businesses and fastfood outlets. On the eastern side ofthe rail corridoris Lawrence Hargrave Special Education
School andresidential propertties.

To the south of the projectsite is Hume Highwayand Warwick Farm Station as well as a mixture of residential,
commercial and industrial uses.
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16.2.2 Future land uses

16.2.21 Strategic Planning

Strategic planning for the region, including the studyarea has and is being undertaken bya number ofagencies,
including the Greater Sydney Commission and relevantcouncils. This strategic planning is separate to the
planning and approval process for the project, however the projecthas been informed bythe broader strategic
planning context.

The main strategies relevantto future land use planning for the study area are summarised below.

A Metropolis of Three Cities—the Greater Sydney Region Plan

A Metropolis of Three Cities — the Greater Sydney Region Plan (Greater Sydney Commission, 2018a)sets a 40 year
vision (to 2056) and establishes a 20 year plan to manage Greater Sydney's growth and change. The plan
recognises thatto have a well-connected and productive city, there is a need to co-locate jobs and services, improwe
transportefficiencyand create more efficientfreight networks.

The planis builton a vision of three cities, where mostresidents live within 30 minutes of jobs, education, health
facilities, and other services comprised of:

. Western Parkland City
. Central River City
. Eastern Harbour City.

The projectis located in the Western Parkland City. The Western Parkland Cityis referred to as one ofthe key trade
gateways for the City of Sydney with plans for dedicated road and rail trade networks to increase interconnectivity.
Major new infrastructure will be required for the Westland Parkland City, where the focus will be on planning growth
and sequencing new infrastructure and services to support shaping a new connected city. The Western Sydney
Airport will be the economic catalyst to transform the Westland Parkland City as it will attract globally significant
defence and aerospaceactivities and have significantfreightand logistics strengths.

To supportthe economic growth ofthe Western Parkland City Objective 16 ofthe plan commits to providing a freight
and logistics network thatis competitive and efficient. Majorimprovements are being planned, includinga dedicated
freightrail connection from PortBotany to the Western Parkland Cityto increase the proportion offreightmoved by
rail. This will boost the economic potential of surrounding industrial precincts in Western Sydney. With this
investment comes the need to maintain buffers to nearby residential areas and restrict further encroachment by
residential uses. To optimise the efficiency and effectiveness of the freight handling network the following strategy
is proposed which is ofrelevance to land use planning in the studyarea (Strategy 16.2):

. protect current and future freight corridors and shared freight corridors

. balance the need to minimise negative impacts of freight movement on urban amenity with the need to
support efficient freight movements and deliveries

. identify and protect key freight routes
. limit incompatible uses in areas expected to have intense freight activity.

Western City District Plan — connecting communities

The Greater Sydney Commission’s five districtplans are a guide forimplementing the A Metropolis of Three Cities
— the Greater Sydney Region Plan ata districtlevel. These 20 year plans are a bridge between regional and local
planning. Their purpose is to inform local environmental plans, communitystrategic plans and the assessmentof
planning proposals.

The projectis located in an area subjectto the Western City District Plan (Greater Sydney Commission, 2018b),
within the suburbs of Cabramatta and Warwick Farm.

The Western City District Plan (Greater Sydney Commission, 2018b) identifies the need to increase economic
productivity and the critical role that new infrastructure plays in achieving this. ltemphasises the importance ofthe
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trade gateways — such as Western SydneyAirport and Port Botany for the economic corridor ofthe Western
region, as well as Greater Sydney and NSW. A key action of relevance to the projectis for councils and
governmentagenciesis to supportand facilitate internationally competitive freightand logistics sectors.

With regards to future land use planning within the studyarea the plan recognises Cabramatta as an area of
diversity andrichness, also noting thatstreetlife is particularlyevidentin this suburb. Cabramatta is also
recognised as a distinctive dining and night-time precinct. To achieve Objective 12 (Great places thatbring people
together) the plan notes thatplanning for places like Cabramatta needs to integrate site-specific planning
proposals with precinct-wide place and public domain outcomes through place-based planning. Additionallythe
plan notes thatstreetenvironments will need to allocate road space between footpaths, cycleways, public
transportand vehicles thatconsiders people’s safetyneeds and balances movementand place functionsin
response to the type of streetand local conditions.

The plan alsoidentifies Collaboration Areas, which will be the main focus foraccess to goods and services,
entertainment, leisureand recreational activities as well as cultural and arts experiences. One of these
Collaboration Areas incorporates the Warwick Farm Precinctand the under construction Moorebank Intermodal
Terminal. The Warwick Farm Precinctis directly south ofthe projectsite and the aim in this areais to undertake
urban renewal and retain a social housing mix.

16.2.2.2 Adjacent to the project site

Other future developmentopportunities relevantto land in the vicinity of the projectsite include a proposed
amendmentto the Fairfield LEP which has been submitted to facilitate the future re-developmentofa 1.285
hectare precinctof land on the eastern side of Cabramatta Station (on the corner of Broomfield Streetand
Cabramatta Road East).

The precinctin questionis currentlyzoned B4 Mixed Use and consists of 22 privately owned lots and a section of
publiclanewayowned byFairfield City Council. The purpose ofthe planning proposal is to increase the maximum
building heights and floor s pace ratios for the subjectsite to facilitate the future developmentofthe precinctfor a
mix of commercial and residential apartmentdevelopment(up to 19 storeys and 582 dwelling) including basement
car parking, overhead pedestrian bridge to Cabramatta Station, activated streetfrontages and reinvigorated public
spaces to activate the commercial area eastofthe rail line. The amendmenthas been submitted to the
Department of Planning, Industry and Environment for gatewaydetermination. There would be no change in the
existing zoning of the precinct.

No other proposed developmentopportunities or strategies were identified thatmayinfluence the future land use
in the vicinity of the projectsite.

16.3 Assessment of construction impacts
16.3.1 Property impacts
16.3.1.1 Property and land requirements

As described in Chapter 7 (Construction), permanentland acquisition would involve acquisition ofan

approximatelyfive metre strip of land to the eastof the existing rail corridor to accommodate the passingloop,

including:

. partial acquisition of the road corridor owned by Fairfield City Council (Broomfield Street and an area
that currently accommodates the shared path between Sussex Street and Cabramatta Creek) in the
northern end of the project site

. partial acquisition of one lot owned by the Department of Planning, Industry and Environment and
operated by Liverpool City Council (Jacquie Osmond Reserve) in the centre of the project site

. partial acquisition of two privately owned commercial lots at the southern end of the project site on
which a car dealership is located (Peter Warren Automotive)
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. full acquisition of one lot and partial acquisition of another lot owned by Liverpool City Council atthe
southern end of the project site. Property and land acquisition requirements are summarised in Table
6.4. The location of these properties and the existing land uses/zoning is shown in Figure 6.8.

RailCorp would acquire the land on behalfof ARTC with ARTC leasing the land off RailCorp as perthe SSFL rail
corridor. RailCorp is bound byNSW Governmentlegislation to actaccording to specific procedures when acquiring
property. The acquisition of privately owned land would be managed in accordance with the Land Acquisition (Just
Terms Compensation) Act 1991. This legislation encourages the acquisition ofland byagreementrather than by
compulsoryacquisitionwherever possible.

Independentvaluers assess the currentmarketvalue for each property being acquired. In addition to the market
value of the property, assessmentcan be made ofany additional costs thatcan reasonablybe incurred as a result
of an acquisition, such as stamp duty, professional costs (eg legal fees, valuation fees, etc.), relocation costs,
losses resulting from severance, and losses relating to disturbance.

The valuation informs the offer made to the property owner. ARTC would work collaborativelywith property owners
to ensure thatthe acquisition processis fair, reasonable and as easyas possible.

16.3.1.2 Temporary acquisition or lease of property

As described in section7.4,a numberof compound areas and work sites wouldbe required fortemporaryuse
during construction. These include sites within the rail corridor and outside it. Some areas ofland would need fo be
temporarilyleased or occupied to locate some ofthese compounds and work sites.

Additionally, as described in section7.5.5, the temporaryacquisition ofland within three lots ofa privately owned
commercial propertyat the southern extentof the projectsite would also be required to facilitate the relocation of
Sydney Water’s assets currentlyrunning parallel to the rail corridor. As discussed in section 8.3.5, ARTC is also
proposingtolease avacantlotin close proximityto the projectsite and provide a temporaryat-grade parking area
during construction. There are four potential options available, all subjectto negotiation.

16.3.2 Land use

Directimpacts on land use during construction would include temporaryland take and the shortterm presence of
construction equipment, plant, vehicles, compounds, and work sites within the project site. During construction, the
use of the land would change from a shared path and public recreation space to a partial and temporary
construction site.

Between the existing SussexStreetbridge and Jacquie Osmond Reserve, the projectwould have a temporary
impacton use ofthe shared path and footbridge which crosses Cabramatta Creek as the existing land use would
temporarilychange due to the presence ofwork sites to facilitate construction ofthe new bridges.

Within Jacquie Osmond Reserve and Warwick Farm Recreation Reserve use ofthe land for publicrecreation
purposes wouldbe temporarilyrestricted due to the presence of construction compounds. At Jacquie Osmond
Reserve this would impacton the usability of three of the existing twelve softball diamonds.

Along Broomfield Streetthe use of some existing on-street parkingareas and access to residential properties
would be temporarilyrestricted during construction. Impacts on parking and propertyaccess during construction
are considered in Chapter 8 (Traffic, transportand access).

Table 16.1 provides a summaryof the potential impacts oftemporaryconstruction siteson land uses. These
impacts would be predominantlyminorand shortterm and following construction these areas wouldbe returned to
their pre-existing condition and land use.

During construction, land subjectto acquisition would also change from its existing use (commercial, public road
andreserves)to a temporaryconstruction site. Publicaccess would be restricted.

Typically, the temporaryuse ofland would be secured through alease ora memorandum of understanding with
the relevantland owner or managerwhichin this case wouldbe the government (Fairfield City Council or Liverpool
City Council).
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Table 16.1 Im pacts of temporary construction sites on land use

Site Location Temporary Owner Potential temporary impact on land use
proposeduse

c2 Warw ick Farm Construction Public Change from existing use (recreation) to construction
Recreation compound compound
Reserve

C3 Jacquie Osmond Construction Public Change from existing use (recreation) to construction
Reserve compound compound

W1 Access to Truck turning Public Change from existing use (recreation and shared path)
compound site C3 circle to worksite.

Temporary alterations to pedestrian/cyclist access
betw een Broonfield Street and Warw ick Farm
Recreation Reserve.

w2 Southern side of Crane pads Public Change from existing use (shared path) to w ork site.
g:ctj)raematta Creek Temporary alterations to pedestrian/cyclist access
g betw een Broomfield Street and Jacquie Osmond
Reserve.
W3 Northern side of Construction Public Change from existing use (shared path) to w ork site.
t())a.ctj)ramatta Creek | compound Temporary alterations to pedestrian/cyclist access
rage betw een Broonfield Street and Jacquie Osmond
Reserve.
W3 Sussex Street Construction Public Change from existing use (shared path) to w ork site.
bridge compound

Temporary alterations to pedestrian/cyclist access
betw een Broonfield Street and Jacquie Osmond
Reserve.

16.3.3 Impacts to utilities

As identified in Chapter 7 (Construction),itis likelythat a number of utilities and services located within the project
site,including power, water, wastewater and telecommunications would require protection, relocation or
realignmentas partofthe construction ofthe project. This is particularlythe case around areas of surface or
shallow soil disturbance.

A preliminaryassessmentofimpacts to major utilities identified the following keyareas ofinterest:

. road works along Broomfield Street
. construction of the passing loop in Jacquie Osmond Reserve and Peter Warren Automotive.

The potential land use impactsin these areas are outlined in the following section.

16.3.3.1 Road works along Broomfield Street

It is proposed thatall existing services located in both ofthe verges and the roadway of Broomfield Street,
including overhead power lines, be relocated to the new Broomfield Street verges and roadway. This would have a
negligibleimpacton land use given the existing services would be relocated to the same land use in a different
location.

16.3.3.2 Construction of the passing loop in Jacquie Osmond Reserve and Peter Warren Automotive
The existing sewerrising main and gravitymain located parallel to the rail corridorin Jacquie Osmond Reserve
and Peter Warren Automotive would require relocation during construction ofthe passing loop. Itis proposed to

relocate this service aboutfive metres to the eastof its existing location. This relocation would not preclude use of
the land within Jacquie Osmond Reserve however it would preclude planting oftrees and anysortof building
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developmentabove it. Given the currentuse of the land within Jacquie Osmond Reserve as open space
recreational, utilityrelated land use impacts atthis location are considered to be low.

Peter Warren Automotive would be temporarilyimpacted due to the relocation of Sydney Water assets. This
would involve temporaryacquisition for a period of up to sixmonths ofland within three lots ofthe car dealership
(refer to section 7.5.5) for the purposes ofatemporary Sydney Water easement. While the land to be temporarily
acquired appears to currentlybe either vacant or used for car parking and does notcontain anybuildings, the land
is located directlyadjacentto buildings therefore the construction ofthe easementmaylimitaccess to and from
these buildings.

There may be the need for utility relocations to be undertaken in areas directlyadjacentto the projectsite. Utility
relocation activities outside ofthe projectsite mayresultin the following potential impacts:

. traffic impacts, eg impacts associated with the presence of works within the road corridor and
additional traffic movements

. property access impacts, eg impacts due to works restricting access

. noise and vibration impacts, eg from the use of construction equipment

. soil and waste management impacts, including the potential exposure and disposal of contaminated
soils

. impacts to vegetation if clearance/pruning is required to undertake works

. air quality impacts due to the dust generation

. potential Aboriginal heritage impacts due to sub-surface disturbance

. hazard and risk impacts, eg impacts associated with welding or abrasive blasting

. potential non-Aboriginal impacts where heritage items are located in proximity to works.

The potential for the above impacts has been considered within this EIS and the specialistassessments appended
to this EIS, within the context of the studyareas defined by the specialistassessments. Where there is potential for
impacts based on the assessments undertaken, or where the relocations would occur outside the assessed study

areathen the approach to design refinements described in section 22.5.2 would be adopted.

16.3.4 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

There may be the potential for cumulative impacts to utilities along Broomfield Streetduring construction, ifthe
proposed developmentidentified in section16.2.2 is constructed atthe same time as the project. The potential for
cumulative impacts would be minimised throughongoing consultation with utilityproviders.

Any otherimpacts onland use would be shortterm and within the projectsite only, therefore they would not
contribute to cumulative land use changesin the surroundingarea.

16.4 Assessment of operation impacts
16.4.1 Property impacts

Property acquisition would occur during the project planning and pre-construction phases. Directimpacts to
properties are notexpected during operation.

16.4.2 Land use

16.4.21 Directimpacts to land use

Operation of the projectwould resultin minimal directimpacts to land use. The rail corridor would continue to
operate as arail corridor, Jacquie Osmond Reserve and the shared path near Cabramatta Creek would continue
to be accessed as publicrecreationspace and Peter Warren Automotive would continue existing commercial
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operations. Construction ofthe projectwould mean thatthe western edge of Broomfield Street (an average of five
metres width) would change from the existing use ofaroad corridor, to a rail corridor. However, with the
realignmentof Broomfield Street, itwould continue to operate as a road corridor with parking, a shared path and
footpath, as perthe existing situation, albeitelements ofthe road corridor would be narrower. The projectincluding
the proposed realignmentof Broomfield Streetwould notchange the existing functionalityof Broomfield Street.

Directoperational impacts on land use related to the acquisition described in section 16.3.1 and occur atthe
construction stage ofthe project.

Land uses within the road corridor and shared path would notbe impactedbythe partial acquisition, as these
areas would continue to be used fortransport purposes and would be consistentwith the currentzoning. The
projectwould affect parking along Broomfield Street, as the partial acquisition and reconfiguration of Broomfield
Street would resultin the permanentloss ofup to 11 parking spots outofa total of 213 available parking spots
(between Cabramatta Station and SussexStreet). The potential impacts on the availabilityof parking are
considered in Chapter 8 (Traffic, transportand access).

The partial acquisition of Jacquie OsmondReserve mayrequire the movementofup to three of the existing
softball diamonds up to ten metres to the east. However,based on a review of aerialimages, this is considered
unlikelyto impacton the operation ofthe softball fields. The need to move the softball diamonds, would be further
refined during detailed design and where there is the potential to impacton the existing operation ofthe softball
fields ARTC would consult with Liverpool City Council and the Southern Districts Softball Association.

Some of the land proposed to be acquired from Liverpool City Council (Lot 10 DP 776165) and the private owner
of Peter Warren Automotive (Lot 12578199)in the southern end ofthe projectsite is currentlyused for overflow
car parking ofcommercial vehicles. The council land is vacantand where Peter Warren Automotive use this land

for parking there is no formal agreementin place. Acquisition of the privately owned land would reduce the amount
of land available to Peter Warren for car parking.

With regards to the partial acquisition of Lot3 DP 1013680 within Peter Warren Automotive this land consists of
hardstand surfaces located adjacentto buildings including the machinerysheds and main dealership building. Itis
unknown whatthis land is currentlyused for. Acquisition ofthe land mayalso impacton the businesses abilityto
access the buildings adjacentto this land.

Consultation with the private owner of Peter Warren Automotive is currently underwayto understand and manage
any potential impacts associated with acquisition ofthis land.

16.4.22 Impacts on future land use

The acquisition ofland for the projectwould potentiallyresultin the reconfiguration ofland owned by Peter Warren
Automotive. This would be subjectto consultation during the acquisition process.

The projectwould notdirectlyimpactanylocal urban release areas identified for future residential oremployment
land. Instead, the projectwould enable the increase in economic productivityand economic growth for the Westem
Parkland City by contributing to a freightand logistics network thatis competitive and efficient. Furtherinformation
regarding the project’s consistencywith future strategic planning is provided in AppendixC.

16.4.3 Cumulative impacts

The projectwould resultin limited changes inland usein the long term and therefore would notcontribute to any
cumulative land use changes in the region.

16.5 Management of impacts

16.5.1 Approach

16.5.1.1 Approach to mitigation and management

Overall, the majorityof potential construction related impacts on land use and propertywould be shortterm and
temporaryin nature. The potential for these impacts would be significantlyreduced by:
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. effective construction design and planning
. implementation of the mitigation measures provided in Table 16.2
. consultation with individual property owners and managers to identify individual concerns, and develop

and document strategies (including actions and timeframes) to address these concerns
. ongoing communication with the broader community.

16.5.1.2 Expected effectiveness

ARTC have experience in managing potential impacts on local communities and businesses as a resultofrail
developments ofa similarscale and scope to this project. Many of the mitigation measures outlined involve
effective and ongoing communications with the communityand affected land owners and managers.

The CEMP prepared prior to construction would also address the requirements of the projectapprovals, the
environmental managementmeasures outlined in the EIS and all applicable legislation. With regard to land use
impacts, mitigation measures are expected to minimise and manage impacts on land use throughoutthe
construction phase. The local and broader communitywould be notified in advance of construction activities,
temporaryarrangements, traffic managementand pedestrian/cyclistaccess arrangements and anyspecial
construction activities of shortduration. As such,impacts to land use during construction are expected to be
relatively minorand temporary, and would be effectively managed through the mitigation measures proposed.

With regards to property impacts, anyacquisition would be undertaken in accordance with relevantNSW
regulatoryrequirements, including the Land Acquisition (Just Terms Compensation) Act 1991, ensuring a fair,
reasonable and as easyas possible acquisition process.

It is expected that these recommendations, along with anyrelevantrequirements ofthe projectapproval, best
practice guidelines and applicable legislation would be developed into the CEMP prepared to manage the relevant
phases ofthe project. Routine auditing of the effectiveness ofthe implementationofthe CEMP requirements will
be undertaken to ensure thatmanagementmeasures remain adequate, effective and fit for purpose.

16.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potentialland use and propertyimpacts are listed
in Table 16.2.

Table 16.2 Mitigation measures
Stage Impact Measure
Design Property acquisition All acquisitions/adjustments w ill be undertaken in consultation with
landow ners and relevant acts.
Impacts to services and Utility and service providers wiillcontinue to be consulted during
utilities detailed design to identify possible interactions and develop
procedures to minimise the potential for service interruptions and
impacts on existing land uses.
Temporary land use Individual property agreements/licenses will be developed in
impacts on Council and consultation with the relevant council and land ow ners. These wiill
privately ow ned land detail any restoration requirements and relocation of impacted
infrastructure as required.
Temporary land use The overall disturbance footprint will be refined during detailed
impacts on Council and design to identify areas w here the footprint could be minimised to
privately ow ned land reduce impacts on existing public recreation land uses and
privately ow ned land.
Detailed construction staging of the project willalso be considered
further during detailed design and willaim to minimise the time that
affected land uses are impacted during construction.
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Stage Impact Measure

Construction Temporary use Temporary use areas, including public open space, willbe restored
to their pre-existing condition (as a minimum) as soon as
practicable follow ing completion of construction. This will be
undertaken in consultation with the relevant council.

16.5.3 Consideration of the interaction between measures

Mitigation measures in other chapters thatare relevantto the managementof potential land use and property
impacts include:

. Chapter 8 (Traffic, transport and access), particularly with respect to the management of traffic and
property access during construction

. Chapter 18 (Socio-economic impacts) with respect to management of impacts to the community during
construction.

Together, all these measures would minimise the potential land use and propertyimpacts ofthe project.
16.5.4 Managingresidual impacts

A residual risk analysis was undertaken following the impactassessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and summarisedbelow.

Residual land use and propertyimpacts following implementation of the mitigation measures described in Section
16.5.2 are predicted to include the partial acquisition offive lots and a section ofthe road corridor, including two
commercial lots, and subsequentchange in land use to transportfrom commercial, road, and open
space/recreation uses.

On balance, the residual impacts described above would resultin minimal directimpacts to land use.
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17 Landscape and visual amenity

This chapter provides a summary of the landscape and visual impact assessment undertaken by GHD. A full
copy of this report is provided as Technical Report 10— Landscape and visual impact assessment. The
report was written to address the relevant SEARs which are outlined in Appendix A.

17.1 Assessment approach
17.1.1 Methodology
17.1.1.1 Study area

The study area for the landscape and visual impact assessment (LVIA) has been defined as land within one
kilometre of the project site. This has been determined based on considering both landform and land cower,

relevant guidelines and an analysis of the Zone of Theoretical Visibility mapping which considers how visible
the project is from surrounding areas.

17.1.1.2 Key tasks
The LVIA involved the following initial tasks:
. preliminary analysis of the potential landscape and visual impacts of the project which involved:

o a desktop analysis of relevant publically available data on landscape character and visual
impact at a national, regional and local level for the study area

o a site inspection on the 23 November 2018 to verify the desktop study, allow characterisation of
the landscape, identify sensitive visual receivers and observe how receivers might view the
landscape.

. deweloping urban design principles and objectives for the project based on the preliminary landscape

and visual analysis, the existing urban environment for the project and a review of relevant policies
and guidelines

. undertaking an arboricultural assessment of trees that have the potential to be impacted by the project
(refer to Appendix B of Technical Report 10 for further information regarding the arboricultural
assessment methodology).

Following completion of the abowe initial tasks a detailed LVIA commenced in conjunction with an iterative
design process that was undertaken by the project’s urban design team. This involved further refining the
reference design to produce a landscape concept that addressed impacts identified as part of the preliminary
landscape and visual analysis as well as the outcomes of ongoing consultation with the relevant councils.
This landscape conceptis described in section 17.3 and informed the project description which the detailed
landscape and visual impact assessment was based on.

The detailed LVIA involved the following key tasks:

. identifying potentially sensitive visual receptors and representative viewpoints

. undertaking a landscape character assessment (see further information below)

. visual impact assessment (see further information below)

. deweloping mitigation measures to minimise the potential for negative impacts and enhance the

potential for positive impacts.

Technical Report 10 provides further information on how the impact, sensitivity, and level of significance
were assigned.
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17.1.1.3 Landscape impact assessment

Landscape refers to the overall character and function of a place. It includes all elements within the public
realm and the interrelationship between these elements and the people who use it.

Landscape character considers common landscape character zones defined by typical features and
characteristics identified during the desktop assessment and site inspection. Defining landscape character

zones identifies areas sharing the same homogenous environmental or cultural qualities or pattern such as
topography, vegetation, hydrology, land use and settlement, built form scale and character, cultural and
recreational characteristics.

Landscape character impacts refer to the relative capacity of the landscape to accommodate changes to the
physical landscape through the introduction of new features or loss/modification of existing features. This is
assessed through defining the sensitivity of the landscape and the magnitude of impact on that landscape.
The sensitivity and magnitude of landscape effects address the following specific criteria:

. sensitivity of landscape to proposed change (high to negligible), based on the susceptibility to change,
and the value of landscape

. magnitude of landscape effect (high to negligible), based on the size or scale of change, the
geographical extent of effects, and the duration and reversibility of effects.

17.1.1.4 Visual impact assessment

This visual impact assessment considers visual amenity as experienced by the users of the site and
surrounds. It aims to identify the range of views to the site which may be impacted, including views from

residential areas, commercial areas, parks and streets.

The potential sensitivity of receivers to change was determined and rated (from negligible to high). Sensitivity
depends on the location of receivers, the importance of their view, land uses, the extent of existing screening
and if viewing durations are prolonged (ie from a residence) or transient (from a vehicle passing by).

Sensitive visual receivers and the sensitivity criteria include:

. High - Occupiers of residential properties within close proximity to the project, communities that place
value upon the urban landscape and enjoyment of views of their setting

. Moderate - Outdoor workers, viewers at schools, occupiers of residential properties at a distance from
or screened from the study area

. Low - Road users in motor vehicles, trains or on transport routes that are passing through or adjacent
to the study area and therefore have short term views; Viewers indoor at their place of work, schools
or similar.

. Negligible - Viewers from locations where there is screening by vegetation or structures.

The magnitude of change to views and visual amenity (from high to negligible) depends on the nature, scale
and duration of the change that is expected to occur.

The significance of potential visual impacts was determined by assessing the magnitude of impacts in
combination with the sensitivity of the receiver.

Impacts were assessed from representative viewpoints and rated (from negligible to high).
17.1.2 Risks identified

The preliminary environmental risk assessment undertaken for the project included potential risks associated
with landscape and visual amenity. Potential risks were considered according to the impacts that may be
generated by the construction and/or operation of the project, pre-mitigation. The purpose of the preliminary
environmental risk assessment was to inform the impact assessment. Further information on the preliminary
risk assessment, including the approach and methodology is provided in Appendix D.

17.2 Landscape and visual amenity
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The assessed risk level for the majority of potential landscape and visual risks was low. Risks with an
assessed level of medium or abowve include:

. adverse impacts on landscape character during construction, particularly in Jacquie Osmond Reserve

. impacts on visual amenity due to the introduction of built elements, including the noise wall, retaining
wall and embankments.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and

assessment requirements) and Chapter 4 (Consultation).
17.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimisingthe potential for environmental impacts
during all key phases ofthe process.

Potential landscape and visual impacts have been avoided/minimised where possible by:

. minimising clearance oftrees and vegetation where possible through the selection of construction
compounds in locations alreadycleared

* undertaking an iterative design process wherebythe landscape conceptforthe project, as described in
section 17.3, was informed bythe preliminarylandscape and visual impactanalysis and consultation with
relevant councils.

17.2 Existing environment
17.2.1 Existing urban condition

The urban landscape of the project site consists of several discreet areas. These areas are generally
consistent with the landscape character zones described in section 17.2.2 and are described further below.

17.2.1.1 Broomfield Street

This urban landscape consists of a rail corridor that sits at elevation above the adjoining roads and is
delineated from the adjacent road corridors by a vegetated batter on the western side and a retaining wall
and noise wall on the eastern side. On the eastern side of the rail corridor car parking is present as is a line
of street trees which occur along the southern end of Broomfield Street towards Cabramatta Creek.

This area is used by road users, shared path users (cyclists and pedestrians), residents and people who
park in this area from either the Cabramatta Town Centre or Cabramatta Station, and is consistent with the
description of landscape character zone 1 and landscape character zone 2.

17.2.1.2 Commercial/industrial

This area is defined by the commercial and light industrial areas adjacent to the rail corridor, including Peter
Warren Automotive and Hometown Warwick Farm located between the rail corridor and Hume Highway.
Currently a chain link fence runs south from Jacquie Osmond Reserve on the eastern boundary for
approximately 210 metres. This then transitions to the outer shells of industrial buildings.

Users of this area include workers within the commercial and industrial facilities, and people who visit those
locations for retail purposes and is consistent with the description of landscape character zone 3.

17.2.1.3 Passive recreation

This area directly interfaces with Cabramatta Creek and the wetland area to the western side of the rail
corridor. The rail corridor continues to run north-south and is suspended over dense riparian vegetation. In
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parallel and at a lower grade, a shared path makes provision for pedestrians and cyclists to connect from
Cabramatta to Jacquie Osmond Reserve, crossing over Cabramatta Creek via a small footbridge.

This area is used predominantly by users of the shared path and is consistent with landscape character
zone 4.

17.2.1.4 Active recreation

This area is largely defined by active recreation, facilitated by Jacquie Osmond Reserve which is an oval that
is located to the east of the rail corridor. Currently the oval’s functions are buffered from the rail corridor by a

number of trees, a chain link fence, a landscape setback zone and retaining wall with railing.

This area is used by people who use the parks for recreational purposes on a casual basis as well as
sporting organisations, and is consistent with the description of landscape character zone 5.

As described in section 17.1.1 the preliminary landscape and visual impact analysis and the existing urban
landscape described in this section informed the urban design principles and objectives for the project.
These are provided in section 6.4.

17.2.2 Landscape character

The existing environment is distinctly urban in its setting with residential areas bordered by major roads. The
Hume Highway runs to the east and south of the study area, Cabramatta Road runs through the north of the

study area and the SSFL runs north-south through the centre of the study area.

The existing landform is gently undulating with a high point in the north of the study area along Cabramatta
Road. The landform slopes gently down to Cabramatta Creek which runs east-west through the centre of the
study area, with the parklands and commercial area to the south of Jacquie Osmond Reserve on low lying
land.

The vegetation cover consists of established street trees within the surrounding residential areas. Vegetation
in the vicinity of the Cabramatta Creek corridor comprises of a combination of Cumberland Riverflat Forest
ecological community adjacent to the watercourse, with areas of planted native species adjacent and along
the rail corridor edges.

Five Landscape Character Zones (LCZs) were identified in the study area and are described below and
shown on Figure 17.1.

17.4 Landscape and visual amenity
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17.2.2.1 Landscape character zone 1 (LCZ1) - Transport corridor

LCZ1 is defined by linear transport infrastructure including the rail corridor, and major roads including the
Hume Highway and Cabramatta Road. The existing conditions are shown in Photo 17.1 and Photo 17.2.

Photo 17.1 Rail corridor Photo 17.2 Cabramatta Road

17.2.2.2 Landscape character zone 2 (LCZ2) — Residential

LCZ2 is defined by the residential areas on either side of the rail corridor, including to the north of the study
area in Cabramatta, and an area to the south west in Warwick Farm, including Lawrence Hargrave School.

The existing conditions are shown in Photo 17.3 and Photo 17.4.

R

Photo 17.3 Residential properties Photo 17.4 Residential properties

17.2.2.3 Landscape character zone 3 (LCZ3) — Commercial/light industrial

LCZ3 is defined by the commercial and light industrial areas adjacent to the rail corridor. This includes the
cluster of auto sales caryards and Warwick Farm shopping area between the rail corridor and the Hume

17.6 Landscape and visual amenity
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Highway; the row of smaller scale auto senices on Railway Parade with adjacent Rugby League Club to the
west of the rail line; and The Warwick and Holiday Inn.

The existing conditions are shown in Photo 17.5 and Photo 17.6.

Photo 17.5 Railway Parade Photo 17.6 Sappho Road

17.2.2.4 Landscape character zone 4 (LCZ4) — Passive recreation

LCZ4 is defined by the passive recreation and riparian areas within the Cabramatta Creek corridor. The
existing conditions are shown in Photo 17.7 and Photo 17.8.

AT

Photo 17.7 Shared use path along Cabramatta Photo 17.8 Shared use path adjacent to
Creek CabramattaCreek
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17.2.2.5 Landscape character zone 5 (LCZ5) — Active recreation

LCZ5 is defined by the active recreation areas on either side of the rail corridor adjacent to Cabramatta
Creek. This includes Jacquie Osmond Reserve, Warwick Farm Recreation Reserve, Cabramatta

Sportsground, Don Dawson Oval, and the Cabramatta Rugby League Club fields.

The existing conditions are shown in Photo 17.9 and Photo 17.10.

Photo 17.9 Jacquie Osmond Reserve Photo 17.10 Warwick Farm Recreation Reserve

17.2.3 Visual environment and sensitive viewpoints
17.2.3.1 Existing visual environment

The existing visual environment consists of an urban setting with residential areas to the east and west of the
SSFL, the densely vegetated Cabramatta Creek and sporting fields running east-west through the centre of
the study area. The southern portion of the study area is defined by a light industrial/commercial area in the
east and a suburban residential areas to the west.

Due to the topography within the study area the visual environment varies, with long views from Cabramatta
Road East owverbridge to vegetated ridgelines in the distance and Cabramatta Creek forming the backdrop to
the rail corridor and suburban residential setting. Within the residential areas and low lying sporting fields
surrounding Cabramatta Creek, short enclosed views to the SSFL and surrounding built form and vegetation
are available.

17.2.3.2 Representative viewpoints

Sensitive visual receivers within the study area include residents of the residential properties surrounding the
SSFL, users of the Cabramatta Creek corridor and surrounding sporting fields, pedestrians and cyclists
within the streets surrounding the SSFL and workers within Peter Warren Automotive and Hometown
Warwick Farm shopping centre. Residential visual receivers would generally have long viewing periods and
visual receivers such as cyclists and pedestrians would have short term transient viewing periods.

The following viewpoints (shown on Figure 17.1) were identified as representative viewpoints for sensitive
receivers in the study area:

. Viewpoint 1 — Cabramatta Road East (looks south from Cabramatta Road East overbridge). This view
is representative of iews from pedestrians, cyclists and road users using the Cabramatta Road East
overpass.

17.8 Landscape and visual amenity
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. Viewpoint 2 — Corner of Broomfield Street and Bridge Street. This view is representative of views from
residents in adjacent residential properties as well as pedestrians and cyclists along Broomfield Street.

. Viewpoint 3 — Broomfield Street. This view is representative of views from residents in adjacent
residential properties as well as pedestrians and cyclists along Broomfield Street.

. Viewpoint 4 — Corner Broomfield Street and Sussex Street. This view is representative of views from
residents in adjacent residential properties as well as pedestrians and cyclists along Broomfield Street.

. Viewpoint 5 — Jacquie Osmond Reserve. This view is representative of views from users of Jacquie
Osmond Reserve such as softball players, spectators and people using the reserve for other
recreational purposes.

17.24 Trees in and adjacent to the project site

Appendix B of Technical Report 10 provides an arboricultural assessment of trees within and adjacent to the
project site.

The trees assessed comprise a mixture of native species indigenous to the locality, non-indigenous native
species and exotic ornamental specimens. Trees within or adjoining the project site are most likely all
planted, occurring within school grounds, private gardens, parkland and roadside nature strips. No remnant
trees occur within the project site, although there are several specimens which are most likely greater than
80 years old. The older specimens appear, however, to have been planted, based on their locations in the
context of proximity to fences, paths and other trees or tree groups.

17.3 Landscape concept

As described in section 17.1.1 a landscape concept was prepared as part of the reference design through an
iterative design process that considered the urban landscape as well as the findings of the preliminary

landscape and visual impact analysis.

The landscape concept for the project considers landscaping along Broomfield Street, adjacent to
Cabramatta Creek and within Jacquie Osmond Reserve and is described in further detail below. A schematic
of the landscape conceptis shown in Figure 17.2.

17.3.1 Broomfield Street

Replacement street trees would be provided on the eastern side of Broomfield Street. To the north of the
intersection with Junction Street the street trees would be planted in-lane, in alignment with the car parking
bays. While to the south of the Junction Street intersection the street trees would be planted within the
grassed verge.

On the western side of Broomfield Street compact native grasses would be planted within a narrow garden
bed located between the noise wall and shared path. To the south of the intersection with Boundary Lane a
catenary system with climbers would be attached to the noise wall and retaining wall. The retaining wall
would be constructed to match the colour and look of the noise wall, where possible. Panels from the existing
wall would be reused where practicable, particularly those with art work, the design of which the local
community had input into (refer to Chapter 18 (Socio-economic impacts)). This catenary system would only
be affixed to the blank noise wall panels, with the panels with art work to be left uncovered.

17.3.2 Cabramatta Creek

The shared path would be reinstated in a similar position to the existing shared path. Areas of Cabramatta
Creek disturbed during construction would be revegetated.

17.9
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17.3.3 Jacquie Osmond Reserve

The form of the embankment is described in section 6.3. As per consultation with Liverpool City Council, the
embankment would be grassed, as the provision of trees or other plantings on the embankment would
potentially cause safety issues (branches in the rail corridor and hard distances near the softball field) and/or
require additional maintenance.

17.10 Landscape and visual amenity



A R ? C Cabramatta Loop Project
i Environmental Impact Statement
Trees spaced in line with parking lane Trees spaced in grassed verge
[ 1T |
Footpath Turfed Footpath Turfed Footpath Disturbed area Existing
revegetated hardstand area
with native |

N7
L AN

o o o o o

~ species

| |m|m| m|m
n

: G 9 6§ 4 99 ¢ 4§ 6 9 5
cncn@/ \Qmm fonlondondowm 00 00 (2 0D 00 00 00 00 0 03 003 G0 00 Jacquie Osmond Reserve 2
Compact ay
natve i oo B * Existing
grasses ) . commercial
Noise wall ., area
siﬂiﬂmmmmmm\mmmmms:mmmwmmmmmwwsﬂmm(ﬂmmmmm | | ] [ ] i
(3
Shared path 1 pr Turfed embankment [
Rail corridor
C C limb d - \ \
ompact native grasses atenary climbers an ic di )
only due to width compact native grasses Schematic diagram only - not to scale
Figure 17.2 Indicative landscape concept for project site (notto scale)

17.11



Cabramatta Loop Project
Environmental Impact Statement

1>
A
=1
(@

17.4 Assessment of construction impacts

17.41 Landscape impacts

The significance of the impact of the project during construction is predicted to be moderate to low for
residential areas and areas of active recreation and low to negligible to other areas.

The sensitivity of a landscape to change and the magnitude of that potential change are categorised from
negligible to high. The condition of existing structures is also assessed as being in poor, average or in good
condition.

The predicted impacts for all areas are summarised in Table 17.1 and discussed further below.

Table 171 Summary of construction impacts
Landscape character area Sensitivityto | Magnitude of Significance of impact
change change

LCZ1 — Transport corridor Negligible Low Low to negligible

LCZ2 - Residential Low Moderate Moderate to low

LCZ3 — Commercial/light industrial Low Negligible Low to negligible

LCZ4 - Passive recreation Moderate Moderate Moderate

LCZ5 — Active recreation Moderate Moderate Moderate

17.4.1.1 Landscape character zone 1—- Transport corridor

The predicted impacts to LCZ1 during construction are assessed in Table 17.2.

Table 17.2 LCZ1 - Transport corridor description and impact assessment

Landscape character zone 1

Anticipated change to LCZ During construction w orks areas w ould be located to the east of the existing tracks.

Sensitivity to change The sensitivity of the landscape represented by LCZ1 is considered to be
negligible due to the existing elements being in below average condition and not
particularly distinctive local features.

Magnitude of change During construction the magnitude of change to LCZ1 during construction is
considered to be low. This is due to the proposed w orks areas not being out of
character w ith the existing landscape.

Significance of impact During construction the significance of impact for LCZ1 during construction is
therefore low to negligible as the w orks areas and machinery associated with the
proposed works may be new but are in keeping withthe existing landscape
character and are temporary in nature.
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17.4.1.2 Landscape character zone 2 - Residential

The predicted impacts to LCZ2 during construction are assessed in Table 17.3.

Table 17.3 LCZ2 - Residential description and impact assessment

Landscape character zone 2

Anticipated change to LCZ During construction the reconfiguration of Broomfield Street w ould affect traffic,
cyclist and pedestrian access and use of the street. The existing vegetation w ould be
removed and there would be partial closure of the street. Partial access w ould be
maintained for the period of works but w ould be restricted to the eastern or w estern
side of the street depending on the stage of w orks. Machinery, site fencing,
construction lighting and increased activity from vehicles w ould be present during the
construction period.

Sensitivity to change The sensitivity of the landscape represented by LCZ2 is considered to be low. This is
due to the landscape character elements being in average condition and a
development of this type would be unlikely to have an adverse effecton the
landscape character that could not be mitigated.

Magnitude of change During construction the magnitude of change is considered to be moderate. This is
due to there being discernible change in the landscape character due to the removal
of existing vegetation and the partial closure of Broomfield Street during the
reconfiguration w orks.

Significance of impact During construction the significance of impact for LCZ2 is therefore moderate to low
due to the removal of vegetation and partial closure of the street.

17.4.1.3 Landscape character zone 3—- Commercial/light industrial

The predicted impacts to LCZ3 during construction are assessed in Table 17 4.

Table 17.4 LCZ3 - commercialllightindustrial description and im pact assessment

Landscape character zone 3

Anticipated change to LCZ During construction the proposed w orks w ould be limited to the track duplication,
realignment, and retaining w all w orks betw een Peter Warren Automotive and the
existing rail corridor. This w ould comprise acquisition of a strip of land around five
metres in width. There would be no w orks w ithin a majority of this LCZ.

Sensitivity to change The sensitivity of receivers represented by LCZ3 is considered to be low. This is
due to the landscape character elements being in average condition and a
development of this type would be unlikely to have an adverse effecton the
landscape character that could not be mitigated.

Magnitude of change The magnitude of change to LCZ3 is considered to be negligible during
construction. This is due to the imperceptible change to the existing landscape
elements.

Significance of impact The significance of impact for LCZ3 is therefore low to negligible during

construction as the proposed new track and retaining w all w ould be in keeping w ith
the existing landscape character.
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17.4.1.4 Landscape character zone 4 — Passive recreation

The predictedimpactsto LCZ4
Table 17.5 LCZ4 Passive

during construction are assessed in Table 17.5.

recreation description and impact assessment

Landscape character zone 4

Anticipated change to LCZ

During construction, the changes to LCZ4 wouldinclude the diversion of the shared
path from betw een Sussex Street and the Cabramatta Creek footbridge and the
addition of works areas to the east and w est of the existing rail corridor for the
proposed new bridge over Cabramatta Creek. There would be some vegetation
removal within the proposed w orks area. The existing embankment and chain mesh
fence adjacent to the shared use path would be removed and replaced witha
retaining w all around three metres high.

Sensitivity to change

The sensitivity of LCZ4 is considered to be moderate. This is due to the extent of
vegetation cover and passive recreation opportunities the character area provides to
the surrounding urban environment.

Magnitude of change

The magnitude of change to LCZ4 is considered to be moderate during
construction. This is due to the introduction of machinery, site fencing, lighting and
removal of vegetation being out of character with the existing landscape. These
changes w ould be temporary.

Significance of impact

The significance of impact for LCZ4 is therefore moderate during construction. This
is due to the introduction of new elements w hich are out of character with the
existing landscape.

17.4.1.5 Landscape character zone 5— Active recreation

The predicted impacts to LCZ5 during construction are assessed in Table 17.6.

Table 17.6 LCZ5 Active recreation description and impact assessment

Landscape character zone 5

Anticipated change to LCZ

During construction there w ould be construction w orks associated w ith the

additional track, new retaining w alland embankment and the removal of the existing
trees in front of the railw ay corridor on the east side of the SSFL rail corridor. There
would be site fencing to the rail corridor boundary along the w estern edge of
Jacquie Osmond Reserve. A portion of Jacquie Osmond Reserve would be
occupied during construction for use as a construction compound. Machinery, site
fencing, construction lighting and increased activity from vehicles w ould be present
during the construction period.

Sensitivity to change

The sensitivity of LCZ5 is considered to be moderate. This is due to the active
recreation opportunities the character area provides to the surrounding urban
environment.

Magnitude of change

During construction the magnitude of change to LCZ5 is considered to be
moderate. This is due to the removal of vegetation and softball nets on the east
side of the SSFL rail corridor, addition site fencing and machinery w hich w ould
result in a discernible change w ithin LCZ5.

During construction the significance of impact for LCZ5 is therefore moderate.

Significance of impact
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17.4.2 Visual impacts

The significance of the impact on principal viewpoints during construction is predicted to be high to moderate
for the residential areas around Broomfield Street and moderate to low for other areas.

The predicted impacts for all areas are summarised in Table 17.7 and discussed further below.

Table 17.7 Summary of construction impacts
Landscape character area Sensitivity to Magnitude of Significance of
change change impact

View point 1 — Cabramatta Road Low Low Low

View point 2 — Corner Broomfield Street and High Moderate High to moderate
Bridge Street

View point 3 — Broomfield Street High Moderate High to moderate
View point 4 — Corner Sussex Street and High Moderate High to moderate

Broomfield Street

View point 5 — Jacquie Osmond Reserve Moderate Moderate Moderate

17.4.21 Viewpointlocation 1— Cabramatta Road East

The predicted impacts to VP1 during construction are assessed in Table 17.8.

Table 17.8 VP1 description and visual assessment

View point location 1 (VP1)

Photograph of existing view south along the SSFL

Anticipated change to view During construction, the view w ould be of the construction w orks associated w ith the
removal of the existing retaining w all, noise w alland street trees along Broomfield
Street, the addition of new track and signalling and the reconfiguration of Broomfield
Street. There would be construction machinery, fencing and site compounds.

Sensitivity to change The sensitivity of receivers represented by VP1 is considered to be low.

This is due to the type of sensitive receivers and their experience of this view, w hich
includes pedestrians, cyclists and road users along Cabramatta Road.

Magnitude of change During construction the magnitude of change to VP1 is considered to be low. This is
due to the construction w orks introducing new elements into the view but these w ould
be contained to the rail corridor and Broontffield street and would be temporary.

Significance of impact During construction the significance of impact for VP1 is therefore low due to the
w idening of the rail corridor and loss of vegetation along Broonfield Street introducing
new infrastructure into the existing view w here the SSFL rail corridor is a key feature.

17.15



Cabramatta Loop Project
Environmental Impact Statement

17.4.2.2 Viewpointlocation 2 - Corner Broomfield Street and Bridge Street

The predicted impacts to VP2 during construction are assessed in Table 17.9.

Table 17.9 VP2 description and visual assessment

View point location 2 (VP2)

Photograph of existing view south along Broomfield Street

Anticipated change to view

During construction, the existing noise w all w ould be removed
and the rail corridor w ould have construction w orks for the
new track and noise w all. Broomfield Street w ould be
temporarily closed in stages with one lane of access alw ays
available. The existing vegetation along Broonffield Street
would be removed. The overhead pow er lines w ould be
relocated east within the verge. The removal of the existing
noise w all during construction w ould temporarily open up
view s to the rail corridor. Machinery, site fencing, construction
lighting and increased activity from vehicles w ould be present
during the construction period.

Sensitivity to change

The sensitivity of receivers represented by VP2 is considered
to be high.

This is due to the type of sensitive receivers and their
experience of this view , w hichincludes residents of the
adjacent residential properties and pedestrians (w how ould
have a moderate sensitivity) along Broomfield Street. Both
types of visual receiver w ould be in close proximity to the
project.
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View point location 2 (VP2)

Magnitude of change During construction the magnitude of change to VP2 is
considered to be moderate. This is due to proposed
construction w orks w ith machinery, construction fencing and
the removal of vegetation being out of scale with the existing
view w hich currently consists of a residential street w ith the
built form elements consisting of a concrete noise w all and
residential properties. The removal of the existing noise w all
temporarily opening up view s to the rail corridor.

Significance of impact During construction the significance of impact for VP2 is
therefore high to moderate. This is due to the amount of
construction activity that w ould be occurring in close proximity
to the residents along Broomfield Street.

17.4.23 Viewpointlocation 3 - Broomfield Street

The predicted impacts to VP3 during construction are assessed in Table 17.10.

Table 17.10 VP3 description and visual assessment

View point location 3 (VP3)

Photograph of existing view north along Broomfield Street

Anticipated change to view | During construction the existing noise w all w ould be removed and the rail
corridor w ould have construction w orks for the additional track, noise w alland
retaining w all. The existing vegetation along Broonfield Street would be
removed. The overhead pow erlines w ould be relocated east within the verge.
Broomfield Street would be temporarily closed in stages with one lane of
access alw ays available. During construction there w ould be site fencing,
machinery and increased activity within and surrounding the project site.

The removal of the existing noise w all during construction w ould open up
view s to the rail corridor. Machinery, site fencing, construction lighting and
increased activity from vehicles would be present during the construction
period.
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View point location 3 (VP3)

Sensitivity to change

The sensitivity of receivers represented by VP3 is considered to be high.

This is due to the type of sensitive receivers and their experience of this view,
w hichincludes residents of the adjacent residential properties and pedestrians
along Broonfield Street. Both types of visual receiver would be in close
proximity to the project and the residential receivers w ould have long
uninterrupted view ing periods.

Magnitude of change

During construction the magnitude of change to VP3 is considered to be
moderate. This is due to proposed construction w orks w ith machinery,
construction fencing and the removal of vegetation being out of scale with the
existing view and the removal of the existing noise w all temporarily opening up
view s to the rail corridor.

Significance of impact

During construction the significance of impact for VP3 is therefore high to
moderate. Thisis due to the presence of construction w orks along Broomfield
Street creating discernible changes in the view in close proximity to residents,
although these changes w ould be temporary.

17.4.24 Viewpointlocation 4 — Corner Sussex Street and Broomfield Street

The predicted impacts to VP4 during construction are assessed in Table 17.11.

Table 17.11 VP4 description and visual assessment

View point location 4 (VP4)

Photograph of existing view

south-west towards SSFL

Anticipated change to view

During construction the view would be to the construction of the new rail bridge over
Cabramatta Creek, temporarily realigned shared use path betw een Sussex Street
and Cabramatta Creek and the removal of some of the creek vegetation. The
existing embankment and chain mesh fence adjacent to the shared use path would
be removed and replaced w ith a retaining wallaround three metres high.

Sensitivity to change

The sensitivity of receivers represented by VP4 is considered to be high.

This is due to the type of sensitive receivers and their experience of this view, w hich
includes residents of the adjacent residential properties and pedestrians along
Broomfield Street. Both types of visual receiver w ould be in close proximity to the
project.

Magnitude of change

During construction the magnitude of change to VP4 is considered to be moderate.
This is due to the introduction of construction w orks including machinery, fencing
and removal of vegetation being discernible changes to the existing view . These
would be temporary changes to the view .
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Viewpoint location 4 (VP4)

Significance of impact During construction the significance of impact for VP4 is therefore high to
moderate as the construction w orks w ould result in a discernible change to the
existing view for visual receivers in close proximity to the w orks, although the
changes w ould be temporary.

17.4.2.5 Viewpointlocation 5—- Jacquie Osmond Reserve

The predicted impacts to VP5 during construction are assessed in Table 17.12.

Table 17.12 VP5 description and visual assessment

View point location 5 (VP5)

Anticipated change to | During construction the view w ould be tow ards the construction w orks associated w ith
view the additional track, new retaining w alland the removal of the existing trees in front of
the railw ay corridor. There w ould be site fencing to the rail corridor boundary along the
w estern edge of Jacquie Osmond Reserve.

Sensitivity to change The sensitivity of receivers represented by VP5 is considered to be moderate.

This is due to the type of sensitive receivers and their experience of this view , w hich
includes users of Jacquie Osmond Reserve whoare in close proximity but would have
limited view ing periods w ith their attention on the game or sport and not the setting.

Magnitude of change During construction, the magnitude of change to VP5 is considered to be moderate.
This is due to the construction w orks associated w ith the additional track, retaining w all
and batter resulting in the removal of existing trees and softball nets and the location of
a construction compound w ithin the reserve resulting in a noticeable change to the view.

Significance of impact | During construction the significance of impact for VP5 is therefore moderate as the
construction works w ould result in a noticeable change to the existing view for visual
receivers in close proximity to the works, although the change w ould be temporary.

17.4.3 Construction lighting impacts

Construction activities would not substantially increase the extent or intensity of artificial lighting above
current background artificial light levels associated with the rail corridor, pedestrian and bike track across
Cabramatta Creek, street lighting and sports fields in Jacquie Osmond reserve.

Lighting for construction works undertaken at night has the potential to cause light spill into residential
properties. The use of lighting towers during any night work may resultin light spill impacting adjoining
properties and residents. Impacts can be minimised through appropriate siting and use of directional lights to
awoid light spill (refer to section 17.6.2).

17.4.4 Tree removal

Construction would resultin the unavoidable removal of a number of trees. The maijority of these comprise
street trees along Broomfield Street and trees adjacent to the rail corridor in Jacquie Osmond Reserve. An
arboricultural assessment (Appendix C of Technical Report 10) has assessed the number and quality of
trees that would require removal as a result of the project. The project would result in the removal of 43
planted trees which are indigenous to the Fairfield and Liverpool LGAs and 77 exotic specimens.

The landscape concept described in this chapter has been developed to minimise the impacts associated
with tree removal. In addition, mitigation measures to minimise impacts to trees within or adjacent to the
project site that will be retained are provided in Appendix C of Technical Report 10.
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17.4.5 Cumulative impacts
Other projects that have the potential to occur at the same time as the project are described in Appendix E.

The majority of landscape changes and visual impacts from the project during construction relate to work
activities such as lighting, construction of the project and the compounds sites. There are no other known
construction projects proposed in the vicinity of the project site that would result in additional changes to the
views or landscape character identified for this project.

17.5 Assessment of operation impacts
17.5.1 Overview of operational impacts

The projectwould comprise a widened rail corridor with the addition of new track, fences, retaining walls, two new
bridges over SussexStreetand Cabramatta Creek and replacement ofthe Broomfield Streetnoise wall. Outside of
the rail corridor would be new planting, an embankmentin Jacquie Osmond Reserve and minor changesto the
configuration of Broomfield Streetincluding parking and the shared path. These new structures and planting would
change the existing landscape and views aroundthe projectsite.

17.5.2 Landscape character impacts

The significance of the impact of the project during operation is predicted to be moderate to low for
residential areas and areas of active recreation and low to negligible to other areas. The predicted impacts
for each area is summarised in Table 17.13 and discussed further below.

Table 17.13 Summary of construction im pacts
Landscape character area Sensitivityto | Magnitude of Significance of impact
change change
LCZ1 — Transport corridor Negligible Negligible Negligible
LCZ2 — Residential Low Low Low
LCZ3 — Commercial/light industrial Low Negligible Low to negligible
LCZ4 - Passive recreation Moderate Low Moderate to low
LCZ5 — Active recreation Moderate Low Moderate to low

17.5.21 Landscape character zone 1- Transport corridor
The predicted impacts to LCZ1 during operation are assessed in Table 17.14.

Table 17.14 LCZ1 - Transport corridor description and impact assessment

Landscape character zone 1

Anticipated change to LCZ During operation the LCZ would see the addition of a new portion of track and
realignment of 450 metres of existing track betw een Cabramatta Station and the
Hume Highw ay along the existing SSFL. The rail corridor w ould be widened by
about five metres to the east witha new replacement fence and/or retaining w all and
a relocated noise w allalong Broontfield Street. Tw o new bridges w ould be added
over Sussex Street and Cabramatta Creek to the east of the existing concrete
bridges. The new bridges would be similar in size and materiality to the existing
concrete bridges. Modifications and upgrades to signalling and overhead wires

w ould occur for the length of the SSFL betw een Warw ick Farm Station and
Cabramatta Station.

Sensitivity to change The sensitivity of the landscape represented by LCZ1 is considered to be negligible
this is due to the existing elements being in below average condition and not
particularly distinctive local features.
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Landscape character zone 1

Magnitude of change During operation the magnitude of change to LCZ1 is considered to be negligible.
This is due to the addition of new rail track and bridges but these elements are in
keeping w ith the existing landscape character elements.

Significance of impact During operation the significance of impact for LCZ1 is therefore negligible as
although the existing rail corridor w ould be widened and there w ould be the addition
of new track and tw o new bridges, these elements are in keeping w ith the existing
landscape character.

17.5.22 Landscape character zone 2 — Residential

The predicted impacts to LCZ2 during operation are assessed in Table 17.15.

Table 17.15 LCZ2 - Residential description and impact assessment

Landscape character zone 2

Anticipated change to LCZ During operation, changes to LCZ2 w ould occur along Broomfield Street to the east
of the SSFL. The expansion of the rail corridor w ould result in the removal of the
existing street trees and reconfiguration of the street. The reconfiguration of
Broomfield Street would include parallel parking on both sides of the street betw een
Bridge Street and Sussex Street, the realignment of the shared path and the
relocation of the existing noise w alls. The street trees would be replaced along the
eastern edge within-lane trees to the north of Junction Street and w ithin the
grassed verge to the south of Junction Street. Compact native grasses would be
planted betw een the shared path and realigned noise w all. Climbers on a catenary
system would be grow nw here room allow s on the blank noise w all panels,

Sensitivity to change The sensitivity of the landscape represented by LCZ2 is considered to be low. This
is due to the landscape character elements being in average condition and a
development of this type would be unlikely to have an adverse effecton the
landscape character that could not be mitigated.

Magnitude of change During operation the magnitude of change to LCZ2 is considered to be low. This is
due to the reconfiguration of Broomfield Street being in keeping with the local
character.

Significance of impact During operation, although a portion of the LCZ2 along the w estern edge of the rail

corridor would become part of LCZ1, the significance of impact for LCZ2 w ould be
low. This is due to the reconfiguration of Broomfield Street being in keeping w ith the
local character and the loss of a portion of the LCZ2 along the w estern edge w ould
not resultin a change to the LCZ’s key characteristics. The edge of LCZ2 w ould
remain similar to existing, with key features such as the noise wall and street trees
replaced. The addition of the catenary climbers would be a positive new element

w ithin the LCZ.

17.5.23 Landscape character zone 3— Commercialllight industrial
The predicted impacts to LCZ3 during operation are assessed in Table 17.16.

Table 17.16 LCZ3 - commercial/light industrial description and impact assessment

Landscape character zone 3

Anticipated change to LCZ During operation, a strip of land around five metres in width along the eastern
boundary of Peter Warren Automotive w ould be required to accommodate the
additional track. There would be a new retaining w all to the boundary of the Peter
Warren Automotive and the rail corridor.
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Landscape character zone 3

Sensitivity to change

The sensitivity of receivers represented by LCZ3 is considered to be low. This is
due to the landscape character elements being in average condition and a
development of this type would be unlikely to have an adverse effecton the
landscape character that could not be mitigated.

Magnitude of change

The magnitude of change to LCZ3 is considered to be negligible during
operation. This is due to the imperceptible change to the existing landscape
elements.

Significance of impact

The significance of impact for LCZ3 is therefore low to negligible during operation
as the proposed new track and retaining w all w ould be in keeping w ith the existing
landscape character.

17.5.2.4 Landscape character zone 4 — Passive recreation

The predicted impacts to LCZ4 during operation are assessed in Table 17.17.

Table 17.17 LCZ4 Passive

recreation description and impact assessment

Landscape character zone 4

Anticipated change to LCZ

During operation the project w ould see the addition of a new rail bridge over
Cabramatta Creek adjacent to the existing bridge and the reinstatement of the
existing shared use path in its current location. There would be a retaining w all
around three metre high adjacent to the eastern edge of the shared path. There
would be revegetation of the creek corridor w here vegetation w as removed

Sensitivity to change

The sensitivity of LCZ4 is considered to be moderate. Thisis due to the extent of
vegetation cover and passive recreation opportunities the character area provides to
the surrounding urban environment.

Magnitude of change

The magnitude of change to LCZ4 is considered to be low during operation. This is
due to the minor loss of vegetation and although the addition of the new rail bridge
would introduce a new element into the landscape, it would be on the edge of the
LCZ adjacent to the existing rail bridge and w ould be in keeping w ith the existing
landscape character. The vegetation would be replaced w here practicable and a
majority of the vegetation within the LCZ4 w ould be retained. The proposed three
metre high retaining w allw ould introduce a new element but this w ould be softened
over time w ith the reestablishment of vegetation.

Significance of impact

The significance of impact for LCZ4 is therefore is moderate to low as the project
would be in keeping w ith the existing landscape character and the vegetation loss
would be minor. Although the three metre high retaining w all w ould be a new
element, it would be softened over time as the vegetation re-establishes.

17.5.25 Landscape charac

ter zone 5— Active recreation

The predicted impacts to LCZ5 during operation are assessed in Table 17.18.

Table 17.18 LCZ5 Active recreation description and impact assessment

Landscape character zone 5

Anticipated change to LCZ

During operation the change w ould include an additional track and new retaining
w all with chain mesh fencing on top and a grassed embankment in fronton the
east side of the SSFL rail corridor. The existing trees on the east side of the track
would be removed. The softball nets w ould be reinstalled. Proposed changes

w ould be limited to Jacquie Osmond Reserve with the rest of LCZ5 remaining
untouched.
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Landscape character zone 5

Sensitivity to change The sensitivity of LCZ5 is considered to be moderate. Thisis due to the active
recreation opportunities the character area provides to the surrounding urban
environment.

Magnitude of change During operation the magnitude of change to LCZ5 is considered to be low. This is

due to the removal of existing trees and taken dow nand re-installed of the softball
nets on the east side of the SSFL rail corridor w hichw ould result in a minor loss of
key landscape character elements in LCZ5.

Significance of impact During operation the significance of impact for LCZ5 is therefore moderate to low.
The removal of the existing trees w ithin Jacquie Osmond Reserve would be a
minor change and the general landscape character w ould be maintained.

17.5.3 Visual impacts

The significance of the impact on principle viewpoints is predicted during operation to be high to moderate for
the residential areas around Broomfield Street and moderate to low to other areas. The predicted impacts for

all areas are summarised in Table 17.19 and discussed further in the following sections.

Table 17.19 Summary of construction impacts
Landscape character area Sensitivity to Magnitude of Significance of
change change impact
View point 1 — Cabramatta Road Low Low Low
View point 2 — Corner Broomfield Street and High Low Moderate
Bridge Street
View point 3 — Broomfield Street High Moderate Moderate
View point 4 — Corner Sussex Street and High Moderate High to moderate

Broomfield Street

View point 5 — Jacquie Osmond Reserve Moderate Low Moderate to low
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17.5.3.1 Viewpointlocation 1— Cabramatta Road East

The predicted impacts to VP1 during operation are assessed in Table 17.20.

Table 17.20 VP1 description and visual assessment

View point location 1 (VP1)

Photograph of existing view south along the SSFL

Anticipated change to view

During operation the view w ould be to a widened rail corridor with an
additional track to the east and associated overhead signalling wires. The
retaining w all and noise w allw ould be moved a few metres to the east. There
would be a new concrete noise w allto the eastern edge of the rail corridor
and Broomfield Street would be reconfigured with the street trees removed.

Sensitivity to change

The sensitivity of receivers represented by VP1 is considered to be low.

This is due to the type of sensitive receivers and their experience of this view,
w hichincludes pedestrians, cyclists and road users along Cabramatta Road.

Magnitude of change

During operation the magnitude of change to VP1 is considered to be low as
the widening of the rail corridor and removal of vegetation w ithin Broomfield
Street would be visible but not uncharacteristic within the existing view .

Significance of impact

During operation the significance of impact for VP1 is therefore low due to
the widening of the rail corridor and loss of vegetation Broomfield Street
introducing new infrastructure into the existing view w here the SSFL rail
corridor is a key feature.
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17.5.3.2 Viewpointlocation 2 - Corner Broomfield Street and Bridge Street

The predicted impacts to VP2 during operation are assessed in Table 17.21.

Table 17.21 VP2 description and visual assessment

View point location 2 (VP2)

Photograph of existing view south along Broomfield Street

Anticipated change to view

During operation the view would be tow ards the relocated noise w allaround five
metres closer to the view point and similar height to the existing. This would include the
retaining of noise w allpanels w ith art w ork, the design of w hich the community had an
input into. The view would also include parallel car parking on both sides of the street
and a reduced verge on the east side of the street. The street trees w ould be replaced
along the eastern edge and would be planted in-lane. Along the w estern edge
compact native grasses would be planted betw een the shared path and noise wall. To
the south of Boundary Lane climbing plants on a catenary system w ould be installed
on the blank noise w all panels,

Sensitivity to change

The sensitivity of receivers represented by VP2 is considered to be high.

This is due to the type of sensitive receivers and their experience of this view, w hich
includes residents of the adjacent residential properties and pedestrians (w how ould
have a moderate sensitivity) along Broomfield Street. Both types of visual receiver
would be in close proximity to the project.

Magnitude of change

During operation the magnitude of change to VP2 is considered to be low. This is due
to the relocated noise walland car parking being visible new elements but not out of
scale with the existing view and the climbers on the catenary systembeing a positive
new element.

Significance of impact

During operation the significance of impact for VP2 is therefore moderate. This is due
to the close proximity to the residents to the project along Broonfield Street.
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17.5.3.3 Viewpointlocation 3 - Broomfield Street

The predicted impacts to VP3 during operation are assessed in Table 17.22.

Table 17.22 VP3 description and visual assessment

View point location 3 (VP3)

Photomontage of Broomfield Street showing landscape concept

Anticipated change to view

During operation the view would be tow ards the new retaining w all and relocated
noise w all along the rail corridor edge. The noise w all w ould be approximately five
metres closer to the view point w ith the realigned shared path in front. Parallel
parking would be on both sides of the street and the verge on the eastern side of the
street w ould be reduced. The street trees along the eastern edge w ould be replaced
w ithin the grassed verge. Along the w estern edge compact native grasses w ould be
planted betw een the noise w all and shared path. Where there are blank panels on
the noise w allthere would be climbers on a catenary system. The panels with art
workw ould be left uncovered.

Sensitivity to change

The sensitivity of receivers represented by VP3 is considered to be high.

This is due to the type of sensitive receivers and their experience of this view, w hich
includes residents of the adjacent residential properties and pedestrians along
Broonfield Street. Both types of visual receiver would be in close proximity to the
project and the residential receivers would have long uninterrupted view ing periods.
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View point location 3 (VP3)

Magnitude of change

During operation the magnitude of change to VP3 is considered to be low. This is
due to the relocated noise w alland car parking being visible new elements but not
out of scale withthe existing view . Although the trees have been removed, the
climbers and compact native grasses would be a positive new element.

Significance of impact

During operation the significance of impact for VP3 is considered to be moderate.
This is due to the close proximity to the residents to the project along Broomfield
Street

17.5.3.4 Viewpointlocation 4— Corner Sussex Street and Broomfield Street

The predicted impacts to VP1 during construction are assessed in Table 17.23.

Table 17.23 VP4 description and visual assessment

View point location 4 (VP4)

Photograph of existing view south-west towards SSFL

Anticipated change to view

During operation the view would be to the new concrete rail bridge to the
east of the existing concrete bridge, the shared use path over Cabramatta
Creek reinstated in its current location and re-established vegetation. There

would be a retaining w allaround three metres high next to the eastern edge
of the shared use path.

Sensitivity to change

The sensitivity of receivers represented by VP4 is considered to be high.

This is due to the type of sensitive receivers and their experience of this
view , w hichincludes residents of the adjacent residential properties and
pedestrians along Broonfield Street. Both types of visual receiver w ould be
in close proximity to the project and have uninterrupted view s to the project.

Magnitude of change

During operation the magnitude of change to VP4 is considered to be
moderate. This is due to the removal of vegetation and the addition of the
proposed three metre high retaining w all adjacent to the shared use path.
The new bridge would be in keeping w ith the existing view .

Significance of impact

During operation the significance of impact for VP4 is therefore high to
moderate as although the new bridge w ould be in keeping w ith the existing
view and the vegetation w ould be re-established w here possible, the
proposed three metre high retaining w all w ould be a dominant visual
element until the vegetation re-establishes.
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17.5.3.5 Viewpointlocation 5— Jacquie Osmond Reserve

The predicted impacts to VP5 during operation are assessed in Table 17.24.

Table 17.24 VP5 description and visual assessment

View point location 5 (VP5)

N THT N (T——

Photomontage of Jacquie Osmond Reserve showing proposed lands cape concept

Anticipated change to view

During operation the view would be tow ards the new track and retaining w allw ith

chain mesh fencing on top and a grassed batter in front. The softball nets on the east
side of the track would be reinstated along w ith planting of trees w here practicable.

Sensitivity to change

The sensitivity of receivers represented by VP5 is considered to be moderate.

This is due to the type of sensitive receivers and their experience of this view, w hich
includes users of Jacquie Osmond Reserve whoare in close proximity but w ould have
limted view ing periods w ith their attention on the game or sport and not the setting.

Magnitude of change

During operation the magnitude of change to VP5 is considered to be low. This is due
to the addition of the track and new retaining w allw ith chain mesh fence being in

keeping w iththe existing view, although, the removal of the existing trees and softball
nets would be a minor change, some of the trees would be replaced.
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View point location 5 (VP5)

Significance of impact During operation, the significance of impact for VP5 is therefore moderate to low as
the additional track, new retaining w all, chain mesh fence and grassed batter w ould

be generally consistent withthe existing view w hilstsome of the removed vegetation

and softball nets w ould be reinstated.

17.5.4 Cumulative impacts

Given the low profile and horizontal form of mostofthe project, the level of visual modification would be confined
to a distance relativelyclose to the area subjectto change. There are no other known projects currentlyproposed
in the vicinity of the projectsite that would resultin additional vegetation clearance or changes to the views or
landscapecharacteridentified for this project.

17.6 Management of impacts
17.6.1 Approach
17.6.1.1 Approach to mitigation and management

Overall, the majority of potential construction related landscape and visual impacts would be shortterm and
temporaryin nature. The potential for these impacts would be significantlyreduced by:

¢ effective construction design and planning
. implementation of the mitigation measures provided in Table 17.25
* ongoing communication with the relevantcouncils and the broader community.

As part of the detailed design an urban design and landscape plan would be developed, which would build on the
existing landscape concept, be informed bythe urban design principles and objectives and would consider the
mitigation measures providedin Table 17.25.

17.6.1.2 Expected effectiveness

ARTC have experience in managing potential urban design, landscape character and visual impacts as aresultof
developments ofa similar scale and scope to this project.

ARTC has inthefirstinstance, aimed to avoid impacts where possible through design ofthe projectand selection
of location of compounds sites and work sites where possible (referto section 17.1.3).

Secondly, urban design outcomes have been incorporated into the reference design and would be further refined
during detailed designofthe projectas partof the urban design and landscape plan development. The urban
design outcomes have been guided byexisting policies and procedures (such as Beyond the Pavement), which
committo providing excellentoutcomes for the people of NSW, governed by over-arching urban design principles
thatinclude both physical outcomes and performance based principles. The objectis to produce a design outcome
that will maintain the existing qualityofthe urban environmentin the long term (once vegetation has established)
and identifies improvements where possible, in line with SEARs requirements.

In addition, arange of mitigation measures are recommended forincorporation into the projectto minimise
construction impacts which are unable to be designed outofthe project.

As such,the measuresto avoid impacts duringdevelopment ofthe design and measures outlined in the CEMP
are considered to be proven effective in managing potential impacts to visual amenityand lands cape character.

17.6.2 List of mitigation measures

The mitigation measures that would be implemented to address potential landscape and visual impacts are
listed in Table 17.25.
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Table 17.25 Mitigation measures
Stage Im pact Measure
Design Visual impacts due to An urban design and landscape plan w ill be developed as part of the

addition of new structures
and removal of vegetation

detailed design withthe objective of maintaining and improving
pedestrian and cycling connectivity, reinstating vegetation w here
possible and, ensuring constructed elements improve on existing
design and materiality.

It will build on the existing landscape concept and consider the
urban design principles and objectives and the mitigation measures
provided in this table.

The urban design and landscape plan will be developed in
consultation with Fairfield and Liverpool City Councils.

Vegetation clearance

The urban design and landscape plan will include a planting pallet
consistent with the existing area. Native species selected will be of
local significance, from the relevant ecological vegetation
community and w ill be sourced from nurseries in the local area,

w here possible.

Vegetation clearance

Where revegetation of riparian areas and bank stabilisation is
required, the design willbe prepared in consultation withan
experienced w aterw ay rehabilitation consultant and Fairfield and
Liverpool City Councils.

Visual impact from new
bridges

The design and materiality of the bridges will integrate w iththe

existing built form in accordance w ith Bridge Aesthetics: Design
guidelines to improve the appearance of bridges in NSW (RMS,
2012).

The bridge design will minimise visual clutter w here possible,
through incorporating cabling and barriers into a single bridge
facade.

The bridge design will be in accordance with ARTC's requirements
to ensure bridge structures can be visually monitored as part of
ongoing maintenance.

Visual impacts from noise
w all

The noise w alls along Broonfield Street will be reused in the project
due to the existing value placed on them by the local community.
Where vegetation screening is implemented view s to the artw ork
panels will be retained.

Along Broomfield Street w here retaining w alls are to be replaced,
colour is to match existing noise w all.

High quality materials, textured and graffiti resistant surfaces willbe
used, w here possible, on retaining w alls along Broonfield Street
and Jacquie Osmond Reserve to deter graffiti, particularly at low er
levels of the walls. The design will be finalised follow ing consultation
w ith maintenance stakeholders.

Light spill

Permanent lighting will be designed in accordance with AS 4282-
1997 Control of obtrusive effects of outdoor lighting. This will avoid
light spill into residential properties along Broonfield Street and
surrounding residential streets and ecologically sensitive areas
along Cabramatta Creek.
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Stage Im pact Measure

Construction Visual impact from Construction compounds located w ithin Jacquie Osmond Reserve,
construction compounds Warw ick Farm Recreation Reserve and w ithin the rail corridor
and w ork sites should, w here possible, have screening measures implemented

such as hoarding or temporary vegetation.

Where equipment or stockpiles are to be located in a visually
prominent location for any reasonable period of time, screening
measures and practices willbe incorporated to ensure sites are kept
tidy.

Temporary light spill Temporary lighting required during the construction period will be
sited and designed to avoid light spill into residential properties
along Broomfield Street and surrounding residential streets and
ecologically sensitive areas along Cabramatta Creek.

Vegetation to be retained Existing vegetation willbe protected and retained w here possible,
particularly mature canopy trees. Tree removal and protection
measures fortrees to be retained, will be carried out as stated in the
Arboricultural assessment provided in Appendix B of Technical
Report 10 — Landscape and visual impact assessment.

17.6.3 Consideration of the interaction between measures

Mitigation measures to control impacts to the landscape character of the project sites and visual impacts may
replicate mitigation measures proposed for the control of impacts associated with biodiversity in relation to
tree and vegetation clearance (Chapter 11 (Biodiversity)).

All mitigation measures for the project would be consolidated and described in the CEMP. The plan would
identify measures that are common between different aspects. Common impacts and common mitigation
measures would be consolidated to ensure consistency and implementation.

As per Chapter 9 (Noise and vibration) noise operational impacts would be mitigated through the
replacement of the existing noise wall. This mitigation has been considered as part of the landscape and
visual impact assessment (refer section 17.5.3 of this chapter).

17.6.4 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and summarised below.

Residual impacts during construction of the project are expected to be minor, with the exception of
vegetation removal. Minor short-term residual impacts would be associated with the establishment and
operation of construction sites and ancillary facilities which would be visible from by surrounding land users
and residents. For the most part the proposed temporary compounds during construction would be
established in areas without trees, and where tree removal is already required for the project. Areas would
be progressively restored on completion of construction works where practicable. Therefore residual impacts
during construction (with the exception of vegetation removal) are expected to be minor and short-term.

Despite measures taken to awid and mitigate impacts, the project would result in some unawidable residual
adverse impacts on some elements of the landscape and views from surrounding areas. The proposed new
structures would be visible from surrounding areas. There would be a loss of some trees within Jacquie
Osmond Reserve and street trees along Broomfield Street.

The potential for residual impacts would be minimised as far as possible during detailed design, with further
consideration of landscaping opportunities.
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18 Socio-economicimpacts

This chapter assesses the potential socio-economic impacts associated with the project. It has been
informed by the social impact assessment undertaken by GHD. A full copy of the social impact assessment
report is provided as Technical Report 11— Social impact assessment.

18.1 Assessment approach
18.1.1 Methodology
18.1.1.1 Study area

Data from the 2016 Census of Population and Housing (ABS, 2016) is available at the Statistical Areas Lewvel
2 (SA2)lewvel. The SA2is the smallest area for the release of ABSA statistics. The study area for the

assessment covers two SA2 areas within the Fairfield and Liverpool LGAs.

The two SA2 areas ofrelevance to this assessmentare:

. Cabramatta-Lansvale — which encompasses the suburb of Cabramatta in which the project site is
located
. Warwick Farm — which encompasses the suburb of Warwick Farm in which the project siteis located.

18.1.1.2 Key tasks

The assessmentinvolved:

. confirming the study area for the purposes of the assessment (see abowe)

. describing the existing social environment of the study area, including developing a demographic
profile for communities in the study area with the potential to be affected by the project

. identifying and mapping community infrastructure and facilities with the potential to be affected by the
project

. reviewing information on the project, including the indicative construction methodology, and the
proposed operational features and details

. reviewing other technical papers prepared for the EIS to understand the nature, scale and significance
of potential impacts, and identify resultant socialimpacts

. assessing the potential social impacts and benefits of the project, in accordance with relevant
principles and guidelines such as:
o Social Impact Assessment Guideline (Department of Planning, Industry and Environment, 2017)
o Social Impact Assessment: Guidance for Assessing and Managing the Social Impacts of

Projects (Vanclay et al, 2015)

o Environmental Impact Assessment Practice Note: Socio-economic assessment (Roads and
Maritime, 2013)

o International Principles for Social Impact Assessment 2003 (Vanclay, 2003)

. taking into account issues raised by the community and relevant stakeholders (described in Chapter 4
(Consultation))

. identifying measures to mitigate the potential impacts.

A detailed description ofthe assessmentmethodologyis provided in section 2 of Technical Report11.
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18.1.2 Risks identified

The preliminaryenvironmental risk assessmentundertaken for the projectincluded potential risks associated with
socio- economics. Potential risks were considered according to the impacts thatmaybe generated by the
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

The assessed risk level for the majority of potential socio-economicrisks was high. Risks with an assessed level of
high include:

. impacts on the use and functionality of community facilities, including Jacquie Osmond Reserve and
Warwick Farm Recreation Reserve

. amenity impacts (noise, air, traffic, visual) to nearby residential receivers and users of recreational
grounds

. impacts to local amenity due to increased frequency of trains.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapter 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

18.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimising the potential for environmental impacts
during all key phases ofthe process.

Potential social impacts have been avoided/minimised where possible by:

. maintaining the existing functionality of Broomfield Street
. making retaining walls as narrow as possible to minimise operational impacts on Broomfield Street
. assessing the options to identify a parking configuration that would minimise the loss of car parking

capacity in Broomfield Street

. reducing the footprint of compound C3 in Jacquie Osmond Reserve to minimise potential impacts on
the sports field and use of the resene.

18.2 Existing environment

A general description ofthe projectsite and studyareaiis provided in Chapter 2 (Location and setting). Key socio-
economicindicators (mainlyfrom 2016 ABS census data) are summarised below.

The LGAs have a combined population 0f403,143 (ABS, 2016), with about50 per centliving in each LGA. The
study areais characterised bysociallyand culturallydiverse communities.

18.2.1 Demographic characteristics

The LGAs have a combined population 0f403,143 (ABS, 2016), with about50 per centliving in each LGA. The
study areais characterised bysociallyand culturallydiverse communities.

Cabramatta-Lansvale has a population 0f24,708 and Warwick Farm 5,799 (ABS, 2016).

About 80 per cent of the population in Cabramatta-Lansvale speak a language other than English athome
compared to 58 per centin Warwick Farm and 36 per centin Greater Sydney.

There are also higherlevels ofdisadvantage in Cabramatta-Lansvale and Warwick Farm compared to the LGAs
which they are within and the Greater Sydney. These measures include lowerincome, educational attainment,
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English language skills, unemployment, dwellings without motor vehicles, and higher need for assistance with self-
care, communication or mobilityservices, due toillness, age ordisability.

The key demographic characteristics of Cabramatta-Lansvale and Warwick Farm compared to the LGAs they are
within and Greater Sydney include:

. higher proportions of people born overseas and people who speak a language other than English

. lower median household weekly income

. higher unemployment (about 14 per cent in Cabramatta-Lansvale and Warwick Farm which is over
double that for Greater Sydney)

. higher levels of disadvantage with a lower household income and educational attainment compared to
Greater Sydney

. generally fewer children and smaller households than the LGAs although Greater Sydney has a

smaller average household size compared to the LGAs and Cabramatta-Lansvale
. higher levels of public transport use, with lower usage of cars and higher rates of walking to work.
18.2.2 Community infrastructure and facilities

Cabramatta and Warwick Farm both contain a large range of communityfacilities and services, including
educational facilities, places of worship, sportand recreational areas, health and community services. Community
infrastructure is located throughoutthe studyarea. Concentrations offacilities are located in the Cabramatta town
centre andin the centre of the study are where land uses are dominated by publicrecreation space.

Communityinfrastructure and facilities within 500 metres ofthe projectsite is shown in Figure 18.1 and listed in
Table 18.1. Furtherinformation on communityinfrastructure in the studyareais provided in section 18.2.2 and
Technical Report11.
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Table 18.1
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Community infrastructure within 500 metres of project site

ID

Type

Name

Description

Community and cultural facilities

1 Aged care Lansdow ne Large aged care facility with 161 beds. It is located at 25 Lovoni
Nursing Home Street, around 300 m east of the project.
2 Community Liverpool Community facility supporting accessible services and community
centre Neighbourhood development, around 400 m w est of the rail corridor.
Connections
3 Community Cabra-Vale Public community facility operated by Fairfield City Council with 80
centre (Cabramatta) person capacity, around 230 m northw est of Cabramatta Station.
Senior Citizens
Centre
4 Community CORE Community [ Community facility providing Children’s Services, Youth Services,
centre Services Multicultural Communities, Aged and Disability Care and
Community Engagement, around 240 m northeast of Cabramatta
Station.
5 Community library | Whitlam Library Public library around 230 m northeast of Cabramatta Station.
6 Cultural facility PCYC Fairfield- Community facility around 270 m northw est of Cabramatta Station.
Cabramatta
7 Open space/park | Cabra-Vale First World War memorial and park close to the main Cabramatta
Memorial Park retail area and next to the project. It is located around 350 m
and Bandstand northw est of Cabramatta Station.
8 Places of worship | Macedonian Place of worshiparound 400 m east of Cabramatta Station.
Orthodox Church
9 Community Cabravale Leisure | Cabravale Leisure Centre’s facilities include a modern gymnasium,
centre Centre swimming pool, sauna and a multipurpose indoor aerobics/program
room; community function room, meeting and training facilities with
computer access. Located around 600 m north east of Cabramatta
Station.
10 Community Cabra-Vale Cabra-Vale Diggers Club is an entertainment and restaurant venue
centre Diggers Club w ith full-service function rooms available for hire, around 470 m
north of Cabramatta Station
11 Community Arthur West Arthur West Memorial Hall is a community hall available for hire
centre Memorial Hall located around 280 m northw est of Cabramatta Station
12 Cultural facility Kampuchea Krom | Public place of worship on Broomfield Street adjacent to the existing
Cultural Centre of | SSFL.
NSW
13 Cultural facility Ukrainian Hall and | Ukrainian Hall and Shaolin Temple is a cultural facility located
Shaolin Temple around 430 north of Cabramatta Station
14 Cultural facility The German- The German-Austrian Society is a cultural facility located around
Austrian Society 430 north of Cabramatta Station
15 Cultural facility Kin Fu Ma Zu Kin Fu Ma Zu Association is a cultural facility located around 430 m
Association north of Cabramatta Station
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ID Type Name Description
16 Cultural facility Australian Australian Chinese Teo Chew Association Inc. is a cultural facility
Chinese Teo located around 400 m northw est of Cabramatta Station
Chew Association
Inc.
17 Education Seven day Seven day Adventist English Language School is a cultural facility
Adventist English that holds English language classes, located around 80 m northeast
Language School of Cabramatta Station
18 Places of worship | Seven Day Public place of w orship around 80 m northeast of Cabramatta
Adventist Church Station.
19 Places of worship | Cabramatta Public place of w orship around 260 m east of Cabramatta Station.
Anglican Church
20 Places of worship | Baptist Union of Public place of worship around 350 m northw est of Cabramatta
NSW Station.
21 Places of worship | Buddhist Temple Public place of worship on Broontfield Street adjacent to the existing
SSFL.
22 Places of worship | Cabramatta Multi- Public place of worship around 420 m northw est of Cabramatta
Centre Uniting Station.
Church
23 Places of worship | Sacred Heart Public place of w orship around 430 m northw est of Cabramatta
Catholic Church Station.
24 Places of worship | Saint Raphael Public place of worship around 2.5 km south of Cabramatta Station.
Nicholas And
Irene Greek
Orthodox Church
Education
25 Child care Cabramatta Early Cabramatta Early Learning Centre is a public centre operated by
Learning Centre Fairfield City Council, about 200 m w est of the rail corridor.
26 Child care Vattana Early Vattana Early Learning Centre is a private centre open from7.00
Learning Centre am to 6.00 pm, about 500 m east of the rail corridor.
27 Combined school | Khmer Adventist Khmer Adventist Language School is a community service about
Language School 120 m north east of Cabramatta Station.
28 High school Liverpool Boys Boys secondary public school catering for years 7-12, with around
High School 563 students enrolled. Located at 18 Forbes Street, about 550 m
southw est of Warw ick Farm Station.
29 High school Liverpool Girls Girls secondary public high school with around 940 students. Also
High School located on Forbes Street next to Liverpool boys High School.
30 Primary school Sacred Heart Catholic primary school located around 460 m northw est of
Catholic Primary Cabramatta Station.
School
31 Primary school Warw ick Farm Small, culturally diverse public school with around 230 pupils. It is
Public School located 500 m northw est of Warw ick Farm Station.
32 Primary school Cabramatta Public | A large school with around 730 students 96% of those are from a
School non-English speaking background. It is located 350 m east of
Cabramatta Station.
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ID Type Name Description
33 Specialist school Law rence Law rence Hargrave Special Education School supports 63 students
(e.g. SSP) Hargrave withmild intellectual disability, emotional disturbance and a range of
behaviour difficulties, located adjacent to the w estern side of the rail
corridor.
34 Tertiary institution | Navitas English Navitas English Language School is a government supported

Language School

English learning school, about 100 m northw est of Cabramatta
Station.

Health facilities

35 Hospital Sydney South Private hospital located about 500 m southw est of Warw ick Farm
West Station.
36 Hospital Liverpool Hospital Public hospital about 700 m southw est of Warw ick Farm Station.
Open space, sports and recreation
37 Open space/park | Warw ick Farm Public open space next to the rail corridor, opposite Jacquie
Recreation Osmond Reserve.
Reserve
38 Open space/park | Stroud Public multi-purpose sport field around 100 m w est of rail corridor.
39 Open space/park | Durrant Oval Sport field located in Warw ick Farm Reserve around 420 m w est of
the rail corridor.
40 Open space/park | Hart Park Park and playground located adjacent to the Warw ick Farm Station
parking facility.
41 Open space/park | Berryman Nature reserve located adjacent to Warw ick Farm Station.
Reserve
42 Sport facility Cabramatta Private sport club adjacent to the w estern side of the rail corridor.
Rugby League
Club
43 Sport facility Warw ick Farm 24/7 equine veterinary service and hospital. About 300 m southw est
Equine Centre of Warw ickFarm Station and close to Warw ick Farm Racecourse.
44 Sport facility Matthew C Smith Private horse stables and training around 420 m southeast of
Stable Warw ick Farm Station.
45 Sport facility Warw ick Farm Racecourse for thoroughbred horse racing ow ned by the Australian
Race Course Turf Club. Located around 700 m east of Warw ick Farm Station.
46 Sport facility Cabramatta Public multi-purpose sport fields around 200 m w est of rail corridor.
Sports Ground
47 Sport facility Don Daw son Oval | Public cricket grounds around 200 m w est of rail corridor.
48 Sport facility Rosedale Oval Australian Football League (AFL) sporting field around 200 m
southeast of Warw ick Farm Station.
49 Open space/park | Jacquie Osmond Jacquie Osmond Reserve consists of 12 baseball pitches used for

Reserve

local, district and State competitions and w eekly training sessions.
The Reserve is next to the rail alignment.

Vehicular access is via Railw ay Parade accessroad w hich runs
along the w estern side of the rail corridor and connects to the
Reserve via an underpass.
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ID Type Name Description
50 Sport facility Jacquie Osmond Administration office for the Southern Districts Softball Association
Softball Centre (SDSA) and facilities for softball training and team play. Located at
Jacquie Osmond Reserve.

18.2.3 Community values

Communityvalues refer to tangible and intangible characteristics and aspects ofa community, such as amenity,
character, lifestyle, access, connectivity, communitycohesion,and community health and safety. A projectmay
affect these aspects bychanging noise levels, visual amenity, traffic conditions and access, movementacross the
community, the use and enjoymentof communityspaces, and by requiring relocation as a resultof property
acquisition.

The values held by communitiesin the studyarea were identified by analysing communityfeedback received to
date (refer to Chapter4 (Consultation)), and reviewing relevant State and local government strategic and
community planning documents such as the following documents:

. Liverpool City Council, Our Home, Liverpool 2017 - 2027: Community Strategic Plan

. Liverpool City Council, Draft Liverpool Community Safety and Crime Prevention Strategy 2019 — 2022
. Fairfield City Council, Fairfield City Plan 2016 — 2026.

18.2.3.1 Liverpool LGA

Community cohesion, access and connectivity

Liverpool’s communities value opportunities to create connections between each other. They aspire formore
communityevents and activities, and communityfacilities for social cohesion. Celebrating diversity, promoting
participation and recognisingpeople’s historyare all recognised as keyvalues.

The communities also aspireto have animproved transportnetwork to increase accessibilitywhile also facilitating
economic growth. Equitable access is also a key value, with communities aspiring for more inclusive urban
environments.

The communityare concerned aboutexisting issues affecting access and connectivity. These include poor
wayfinding signage in the local area, particularlynear Jacqui Osmond Reserve. It was also noted thatan access
road to Jacquie Osmond Reserve was lostduring the SSFL works and was notreinstated.

The area currently has a deficitof sportand recreation facilities. Loss of open space atJacquie Osmond Reserve
could be perceived to be a considerable impactto the local community.

Local amenity and character

Liverpool’s communities aspire to have well planned, attractive people-friendlyurban environments and more
green spaces. These shouldbe clean and well managed, with an emphasis on improved access and safetyin
publicareas.

The safety of publicareas is a key communityconcern, whichis supported byLiverpool City Council’s recently
released draftLiverpool Community Safety and Crime Prevention Strategy 2019-2022. Developedin consultation
with the communities, the strategyaims to encourage socialinclusion and buildcommunity capacityas a means o
increase community safety.

Communitymembers are also concerned aboutthe protection oflocal bushland, rivers and the visual lands cape.

Specific consultation concernsincluded construction and operation impacts on students and staffatthe Principal
of Lawrence Hargrave Special Education School. This includes potential loud and intrusive construction impacts
which have the potential to impactschool activities. There are existing noise and vibration impacts from freight
train operations which interruptteaching activities and affects student’slearning, and there is concern this will
increase duringoperation.
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The communityalso expressed concern regarding the need for reinstatement oftrees and foliage along the rail
corridor, construction impacts on nearbyresidents (forexample from nightworks) and noiseimpacts associated
with increased freightvolumes.

18.2.3.2 Fairfield LGA
Community cohesion, access and connectivity

Fairfield’s communities value cultural diversityand the importance ofincreasing inclusivityand community
cohesion. Consultationwith Fairfield City Council confirmedthe importance ofkey local events that celebrate
cultural diversity, such as the annual Moon Festival in Cabramatta (held in September/October). In addition,
Chinese New Year celebrations are also widelycelebrated in the LGA, with key events held in Cabramatta over
the New Year weekend.

Communities aspire to have improved access to public transport, decreased traffic congestion and increased
access to parking in the Fairfield City area.

Local communities also aspire forincreased supportfor youth and elderlycitizens.

Carparkingincluding loss orrelocation of parking is a key communityconcernin the local area. The community
raised concerns regarding impacts to the continuityof and access to businesses through impacts to parking and
access in the area. Additionally, road closures and the works on SussexStreet Bridge could affect community
access tothe Cabramatta RugbyLeague Club.

Local amenity and character
Fairfield’s communities aspire to live in an attractive and lively city, with more activities in town centres.

Communities also aspire for both the builtand natural environment, including public open space, to be inviting,
well maintained and well used.

Communitywellbeing and safetyis a key concern of local communities. Theydesire areductionin crime rates and
road and traffic accidents, and an increase in perceptions of communitysafety. Communitydevelopmentwas seen
as a means to strengthen community participation and connection to improve perceptions of safetyand increase
activity in public spaces.

The communityliving along Broomfield Streethad inputinto the design ofthe existing noise wall artwork, which
contributed to the community's sense of place.

18.3 Assessment of construction impacts

The main potential for socio-economicimpacts during construction would occur as a resultof:

. changes to access arrangements and connectivity

. amenity impacts as a result of construction works

. impacts to community infrastructure and facilities

. employment generation and other economic benefits, including increased trade.

A summaryof the results ofthe assessmentin relation to these potential impacts is provided below.

18.3.1 Access and connectivity

As described in Chapter 8 (Traffic, transportand access), construction of the projectwould resultin temporary
impacts to traffic and access within the studyarea, and an increase in both heavy and light vehicle movements on
the local and regional road network. This wouldimpactexisting access for residents, visitors, customers,
businesses, and service providers along and around the projectsite. These impacts would include:

. changes to access for pedestrians and cyclists around the construction work areas

. altered movement patterns and traffic routes in some areas due to road closures and diversions
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. changed access or increased travel time to community places and facilities

. loss of some areas of parking during construction due to construction workers or the presence of
construction activities

. restricted access to private properties located adjacent to the project site

. potential safety risks associated with haulage routes adjacent to Lawrence Hargrave Special
Education School.

Changes to traffic, pedestrian, and cyclistaccess couldresultin atemporaryincrease in the distance travelled,
increased travel times, inconvenience and delays for some communitymembers.

These potential impacts would be temporaryand would be minimised as far as possible bythe implementation of
the construction traffic, transport, and access managementmeasures providedin section 8.5. These measures
would include the developmentand implementation of a construction traffic management plan, which would aim to:

. minimise disruption to traffic operation, road users, pedestrians, cyclists and access to adjoining
properties (private and public)

. limit access restrictions, and where required, provide alternatives to maintain access for the local
community.

Road reconfiguration activities on Broomfield Streetwould affectlocal parking capacity, with Technical Report 1 -
Traffic, transportand accessimpactassessmentindicating thatthere would be aloss of up to 66 parking spaces
depending on the stage of construction. Itis likely that the surrounding road network would absorb the loss of
parking spaces, however this mayhave a temporaryimpacton businesses who use those spaces foremployee,
customerorvisitor parking, commuters who access Cabramatta Station and residents/propertyowners along
Broomfield Street.

Additionally, the following keyfestivals occur near the projectsite and could be impacted due to access restrictions

associated with the construction works:

. the Cabramatta Moon Festival which occurs on a Sunday in September or October each year in the
Cabramatta CBD and involves a number of road closures in the area. Identified haulage routes do not
intersect with any of the roads discussed for road closures during the event

. the Chinese Lunar New Year Festival which occurs over the New Year weekend in January or
February each year and is usually held in the Freedom Plaza which is located directly west of
Cabramatta Station, to the north west of the project site.

Communication with potentiallyaffected users and information provision would assistin reducing uncertaintyand
the impacts of changes to access and movement patterns. Acomprehensive communityand stakeholder
awareness program would be implemented during construction (as described in Chapter 4 (Consultation)), which
would assistin managing these impacts and communicating changes to relevantstakeholders.

18.3.2 Amenity

'Amenity refers to the pleasantor normallysatisfactoryaspects ofalocation which contribute to its overall
characterand the enjoymentofresidents or visitors. Construction of the projectmay resultin the following amenity
impacts being experienced bymembers ofthe community surrounding the projectsite:

. increase in noise lewvels as a result of construction plant and equipment

. increase in traffic movements and congestion (and associated road traffic noise), around the project
site and construction haulage routes

. increase in dust generated during construction
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. changes in the visual outlook in the vicinity of compounds and construction work areas — particularly
potential impacts on existing character and ultimately the overall user experience (particularly for
Jacquie Osmond Reserve and Warwick Farm Recreation Reserve), introduction of additional visual
clutter (particularly with the removal of the existing noise wall), and interruption of existing sight lines.

These potential impacts and relevantmitigation measures are considered in Chapter 8 (Traffic, transportand
access), Chapter9 (Noise and vibration), Chapter 10 (Air quality) and Chapter 17 (Landscape and visual amenity).
Amenity impacts would be temporary,and managed bythe mitigation measures outlined in these chapters.

18.3.3 Community infrastructure and facilities

Construction has the potential to affect communityinfrastructure and facilities located near the projectsite,as a
resultof changes in amenity, local access, orrequirements for acquisition or temporaryuse. Key impacts are
summarisedin Table 18.2.

The amenityimpacts noted above mayaffect the enjoymentof communityfacilities located close to the project
site, particularlyoutdoor areas.

In addition to the impacts noted in Table 18.2, changes to trafficand transport conditions in the vicinity of the
projectsite could also affectthe time and route taken to travel to communityfacilities. Furtherinformation on
potential social impacts as aresultofaccess changesis provided above (underaccess and connectivity). These
potentialimpacts would be temporary,and would be minimised as far as possible bythe implementation ofthe
construction traffic, transport,and access management measures provided in section 8.5.

Impacts to specific communityfacilities in or adjacentto the projectsite are summarised in Table 18.2.

Table 18.2 Community facilities potentially affected by the project
Community Impact overview
facility
Kampuchea The Kampuchea Krom Cultural Centre of NSW is a registered charity that provides services for
Krom Cultural the Khmer Community, especially with Buddhist ceremonies. It is located on Broomfield Street

Centre of NSW directly adjacent (east) of the project site, so would likely be impacted by amenity impacts and
impacts to access particularly w hile utility w orks are being undertaken. Amenity impacts are not
expected to restrict the use or function of the centre. How ever, implementation of the noise

mitigation measures provided in section 9.6 will help mitigate impacts associated w ith noise on
this receiver.

Thien Phuoc The Thien Phuoc Buddhist Association Inc. is a registered charity and Buddhist Temple that
Buddhist collects money for poor Vietnamese. It is located on Broonmfield Street directly adjacent (east) of
Association Inc the project site, so would likely be impacted by amenity impacts and impacts to access
particularly w hile utility w orks are being undertaken. Amenity impacts are not expected to restrict
the use or function of the temple. How ever, implementation of the noise mitigation measures
provided in section 9.6 willhelp mitigate impacts associated w ith noise on this receiver.

Cabramatta The Cabramatta Rugby League Club is located about 220 metres w estof the project site. The
Rugby League construction of Sussex Street bridge could impact access to the club as Sussex Street is a key
Club access point for community members to w alk/cycle/drive to the club. As described in the traffic,

transport and access assessment (Technical Report 1- Traffic, transport and access impact
assessment) Sussex Street will be closed for some of the bridge construction w orks due to the
movements and placement of cranes. Full closure of the street w ould be limited to either a
possession w eekend (tw o days) or mid-w eek nights (Sunday to Thursday). Fairfield City Council
have noted that many people visit the club during the World Cup event w hich occurs annually in
January, and the rugby league season w hich occurs from March to October, with large crow ds
expected for semi-finals and finals games. If inadequately managed, bridge construction
activities have the potential to affect community access to the club. This may affectthe club
itself, as w ell as disrupt community connections to these sports events. How ever,
implementation of the traffic mitigation measures provided in section 8.5 will help mitigate access
impacts, w hichw ould only be temporary.
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Community

Impact overview

facility

Jacquie Jacquie Osmond Reserve and the Jacquie Osmond Softball Centre (located w ithin the reserve)
Osmond would be directly impacted during construction due to the presence of construction compound
Reserve C3. Due to construction there would be reduced access to three of the softball diamonds located

closest to the compound during construction. This has the potential to affect softball training and
competition and cause community concern for w ay of life and w ellbeing. The softball fields are
used by the Southern Districts Softball Association as w ellas a number of secondary schools
located near the project site. Parking w ithin the reserve (w hichis accessed via the access road
on the w estern side of the corridor) would also be restricted due to the presence of the
compound, with park users having to park near Warw ick Farm Hometow n shopping centre and
access the park through the southern entry. There is also potential for amenity impacts (mainly
noise and visual) to be experienced by users of the park. ARTC wouldw orkclosely with
Liverpool City Council and users of the park to manage how it w ould be used during
construction.

Warw ick Farm

Warw ick Farm Recreation Reserve w ould be directly impacted due to the presence of w orksite

Recreation W1 and construction compound C2. During construction access for pedestrians and cyclists
Reserve using the shared path from Broomfield Street (via Cabramatta Creek) w ould be temporarily
restricted due to construction vehicles entering W1 and compound C3 in Jacquie Osmond
Reserve. Traffic control measures w ould be implemented to mitigate this impact (referto section
8.5). Additionally there is a potential for amenity impacts (noise and visual) to users of the
reserve due to activities being undertaking w ithin the construction compound and w orksite.
ARTC wouldw orkclosely with Liverpool City Council and users of the park to manage how it
w ould be used during construction.
Law rence Law rence Hargrave Special Education School is located adjacent to one of the identified haulage
Hargrave routes (refer to Technical Report 1 — Traffic, transport and access impact assessment), therefore
Special there is the potential for road safety impacts to students, teachers and parents associated w ith
Education the school, particularly given the vulnerable nature of the students. While there may be the
School potential for amenity impacts (particularly noise and air), the noise and vibration assessment did

not identify the school as a highly affected receiver during construction w orks. ARTC w ould
consult withthe school to understand potential impacts due to construction.

18.3.4 Employment and other economic benefits

Construction ofthe projectwould generate employment. It is estimated thatthe peak workforce required would
range from 80 to 220.

This could benefitthe local community, as the workforce is likelyto include local workers. These jobs are only
limited to the workforce that would be directlyemployed to constructthe project, and do not include additional jobs
orincreased demand stimulated bythe projectto downstream providers ofgoods and services. Industries that
supportconstruction ofthe projectwould also experience economic benefits.

New employmentopportunities would also provide the opportunityfor training and the developmentof new skills,
which has the potential to benefitthe local area and region.

Construction activities also have the potential to resultin increased trade forlocal businesses, particularlythose
located to the north of the projectsite near Cabramatta Station.

As existing passenger and freightoperations will continue to operate throughoutthe construction period (other
than during programmed rail possession period), minimal impactis expected onrail-reliantindustries.

18.3.5 Cumulative impacts

Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE. Of
these the following two projects are located within 500 metres ofthe projectsite and have the potential to occur at
the sametime as the project:
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. a multistorey residential centre at the corner of Broomfield Street and Cabramatta Road adjacent to
Cabramatta Station which would be developed by Moon Investments. The siteis zoned B4 Mixed Use
and consists of 22 privately owned lots and a section of public laneway owned by Fairfield City Council
and has a total area of approximately 12,487 square metres. The site is currently being rezoned to
mixed use high density for up to 600 residential/commercial units.

. a new car park is proposed in the Cabramatta town centre by Fairfield City Council, on the corner of
Hughes Street and Dutton Lane. Work on the new car park is expected to start in mid-2019 and take
around nine months to complete. The 220 space car park connects to the existing multi-deck car park
with access to a new lift and pedestrian connection to the existing Dutton Plaza lifts.

Potential cumulative social impacts during construction could include safetyrisks as aresultofincreasedtraffic,
and increased amenityimpacts as aresultofnoise, visual change,and dustemissions.

Cumulative trafficand access impacts leading to delays in travel time or difficulties accessing public transport
during construction could alsolead to indirect social impacts such anxiousness and concern duringthe
construction period. Additionally, as the projectwill be located next to the SSFL alignment, which was completedin
December2012,there maybe a perception of ‘construction fatigue’ in the local community. Aithough this occurred
more than seven years prior to the construction ofthe project, with a relatively high proportion ofresidentsliving in
the area for more than five years (Cabramatta-Lansvale 57 per cent, Warwick Farm 37 per cent), there is potential
for these residents to be frustrated with the construction ofthe project. Genuine consultation with the affected
communities and provision ofadequate, advance informationin differentlanguages, will be critical to maintain
trust.

18.4 Assessment of operation impacts

The main potential for socio-economicimpacts and benefits duringoperation would occur as a resultof:

. changes to access arrangements, specifically loss of parking
. community amenity impacts

. impacts to community infrastructure and facilities

. economic impacts and benefits.

A summaryof the results ofthe assessmentin relation to these potential impacts is provided below.

18.4.1 Access and connectivity

As Broomfield Streetand the shared path would be restored to their existing functionalityfollowing construction
there would be no impacts on local communityaccess duringoperation.

The reconfiguration of Broomfield Streetwould resultin a permanentloss ofup to 11 parking spaces along
Broomfield Street. As described in Technical Report 1 - Traffic, transportand impactaccess assessmentthis loss
is not considered significantas Broomfield Streethas the capacityto absorb the potential loss. However, local
communitymembers who currentlyuse these parkingspaces mayperceive the changes in Broomfield Streetas a
negative impacton their lifestyles, particularlygiven parking is an existing communityconcern. This impactis only
likely to be temporaryas the communityadapts to the change.

18.4.2 Amenity

There is the potential for operational noise impacts atselected locations adjacentto the rail corridor. The Technical
Report2 - Noise and vibration assessmentidentified onlyone location along Broomfield Streetwhere noise levels
were predicted to exceed relevant noise criteria. However, consultation with Lawrence Hargrave Special Education
School has indicated thatthe students are currentlyimpacted bynoise from trains, therefore this has the potential
to be exacerbated due to the increase in freighttrain volumes. Where necessary, reasonable and feasible
mitigation measures would be incorporated into the final design and projectdelivery. Furtherinformation is
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provided in Chapter9 (Noise and vibration). Additionally ARTC would consultdirectlywith the school to
understand the impacts furtherand

The projectwould also resultin the need to remove trees along Broomfield Streetand in Jacquie Osmond
Reserve, to facilitate construction works and construction ofthe retaining wall, embankmentand noise wall. The
loss oftrees in Jacquie Osmond Reserve mayaffect use of the reserve due to loss of shade provided bythe
mature trees, which maycontribute to the comfort of softball participants and spectators during training and
competitions. Potential impacts due to loss oftrees and vegetation would be minimisedas far as possible bythe
implementation ofthe landscape and visual management measures provided in section17.6.

18.4.3 Community infrastructure and facilities

Apart from the potential amenityimpacts, described above there would be no permanentimpacton the majority of
communityinfrastructure and facilities located near the projectsite as a resultof operation ofthe project. The
acquisitionofland for the passingloop and embankmentin Jacquie Osmond Reserve would mean that potentially
three of the existing 12 softball diamonds mayneed to be moved to the east, which could impacton the use of the
softball fields. The need to move the softball diamonds, including the associated impacts, would be determined
during detailed designin consultation with Liverpool City Council and the Southern Districts Softball Association.

18.4.4 Economic benefits

The main objective ofthe projectis to increase capacityofthe freightrail line to meetforecastdemand, by
increasingefficiency, flexibility and reliability. This has the potential to contribute to long-term economic benefits
and both directand indirectpositive impacts on the livelihood of those employed directlyby the rail and freight
industries and those supplying and supporting those industries.

Increased freightrail efficiencyand functionality, and a greater capacity for freightto be transported using rail,
would assistin increasing the modal share of freightrail. This could contribute to less congestion on Sydney's
roads, with particular relevance to the main roads currentlysupporting the transportation offreightthrough the
area.

18.4.5 Cumulative impacts

The cumulative benefitofthe projectwith other projects currentlyoccurring in Sydney, such as the Botany Rail
duplication project (discussed in AppendixE), during operation is expected resultin a net benefitfor the
community. Considered together with these other projects, the projectwould:

. increase the capacity of the freight network to support the predicted growth of freight to Port Botany
and from the Moorebank Intermodal Terminal

. minimise the reliance on road and other infrastructure to transport freight, resulting in an improvement
to local amenity

. help support economic growth and productivity for the Greater Sydney Region

. encourage a shift in freight transport from road to rail, and support a reduced rate of growth in truck
movements and associated traffic congestion around Sydney.

18.5 Management of impacts
18.5.1 Approach
18.5.1.1 Approach to mitigation and management

Implementation ofa comprehensive approach to consultation, communication, and environmental management
during construction would assistin minimising the potential for socio-economic impacts.

Environmental managementduring constructionwould be guided bythe approach describedin Chapter22
(Approach to environmental management). This would involve preparation of a construction traffic management
plan and noise and vibration managementplan, to minimise amenityimpacts and disruption to the community, and
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manage access arrangementduring construction. It would also involve preparation ofa communityand
stakeholder engagementplan developed in consultation Fairfield City Council and Liverpool City Council that
would aim to detail the approach to communication between ARTC and its Construction Contractor(s), and the
communityand governmentauthorities.

18.5.1.2 Expected effectiveness

ARTC have experience in managing potential impacts on local communities and businesses as a resultofrail
developments ofa similar scale and scope to this project. Many of the mitigation measures outlined involve
effective and ongoing communications with the communityand affected land owners.

Communityand stakeholderinvolvementhas been and would continue to be tailored to each phase ofthe project
enabling appropriate consideration and balancing of communityand stakeholder’s social, economic, environment
and functional issues to achieve bestfor projectoutcomes. Akey approach to consultation would be to provide
two-way communication channels enabling timelyintervention aimed atresolving issues raised bythe community
and stakeholders.

The CEMP prepared prior to construction would also address the requirements of the projectapprovals, the
environmental managementmeasures outlined in the EIS and all applicable legislation. With regard to socio-
economic aspects, mitigation measures are expected to minimise and manage impacts on communitylife
throughoutthe construction phase. The local and broader communitywould be notified in advance of construction
activities, temporaryarrangements, traffic managementarrangements and anyspecial constructionactivities of
shortduration. As such, impacts to the communityare expected to be relatively minorand temporary.

Audits and reporting on the effectiveness of environmental managementmeasures is generallycarried outto show
compliance with managementplans and otherrelevantapprovals and would be outlined in detail in the CEMP
prepared for the project. As such, the managementofsocio-economicimpacts throughoutthe projectthrough
implementing the measures outlined in Table 18.3 are considered to be effective.

18.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potential socio-economicimpacts are listed in
Table 18.3.

Table 18.3 Mitigation measures
Stage Im pact Measure
Design Socio-economic ARTC willcontinue to workw ith stakeholders and the community to ensure
impacts they are informed about the project and have opportunities to provide

feedback to the project team.

The existing community contact and information tools will remain in place
throughout the duration of the project.

Consultation prior to and during construction will involve the use of
appropriate tools, including, but not limited to, tools such as community
information sessions, briefings, and displays; distribution of project materials
in a variety of languages; door knocks; and site signage.

Community facilities | Prior to construction, consultation will be undertaken with community facilities
and event organisers (Cabramatta Moon Festival and Chinese New Year’s)
w ith the potential to be impacted by the project, including the cultural centres
along Broonfield Street, Fairfield City Council, Liverpool City Council, the
SDSA and Law rence Hargrave Special Education School. Consultation wil
aim to identify and develop measures to manage the specific construction
impacts forindividual community facilities and events. These measures
would be incorporated into the relevant management plans.
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Stage Im pact Measure

Community facilities | During design development consultation will be undertaken with Liverpool
City Council and the SDSA to minimise impacts on use of the softball fields
due to the presence of the embankment and passing loop.

Community facilities | During design development consultation will be undertaken with Law rence
Hargrave Special Education School regarding existing and future
construction noise impacts to identify appropriate mitigation measures.

Amenity impacts The community will be given the opportunity through implementation of the
existing Stakeholder Engagement Strategy (refer Chapter 4 (Consultation) to
provide comment on design and project features w hich provide local
community benefits.

Construction Economic benefits Local suppliers will be identified and approached for procurement of goods
and services w here practicable.

Community facilities | Accessto community facilities and infrastructure will be maintained during
construction. Where alternative access arrangements need to be made,
these would be developed in consultation with relevant service providers,
and communicated to users.

18.5.3 Consideration of the interaction between measures

Mitigation measures in other chapters thatare relevantto the managementof potential social and economic
impacts include:

. Chapter 4 (Consultation) with respect to ongoing consultation during the EIS process, construction and
operation phases

. Chapter 8 (Traffic, transport and access), particularly with respect to the management of traffic, public
transport arrangements, and access during construction

. Chapter 9 (Noise and vibration) with respect to management of potential noise impacts during
construction, to minimise amenity impacts

. Chapter 10 (Air quality) with respect to management of potential air quality impacts during construction

. Chapter 17 (Landscape and visual amenity) with respect to management of potential visual amenity

impacts during construction and operation

. Chapter 20 (Health, safety and hazards) with respect to managing potential risks to the community
during construction and operation.

Together, all these measures would minimise the potential socio-economicimpacts ofthe project.

18.5.4 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and summarisedbelow.

Residual impacts and benéefits following im plementation ofthe mitigation measures describedin section 18.5.2,
and those provided in otherchapters, are predicted to include:

. visual and character changes on along Broomfield Street and at Jacquie Osmond Reserve, which may
be considered to be either detrimental or beneficial by different members of the community

. broader economic benefits.
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19 Waste

This chapter assesses the predicted waste generation and resource use during construction and operation,
and provides a description of how waste and resources will be managed. This chapter was written to address
the relevant SEARs which are outlined in Appendix A.

19.1 Assessment approach

A summaryof the approach to the assessmentis provided in this section, including the legislation, guidelines
and/or policies driving the approach and the methodologyused to undertake the assessment.

A desktop assessmentwas carried outto consider potential waste streams likelyto be generated as partof the
construction and operational stages ofthe project. Indicative quantities and types ofwaste have been estimated
through areview indicated scale and extent of the projectas outlined in the Project Description chapter, the
construction methodologyand a review of waste quantities for similar projects. Managementand mitigation
measures were then developed with respectto the relevantlegislation and guideline as outlined below.

Further details outlining the methodologyare provided in section 19.1.1.

Consideration was given to the NSW Waste Avoidance and Resource Recovery Strategy 2014-21(EPA, 2014b).
The primarygoal of this strategyis to enable NSWto improve environmentand communitywell-being byreducing
the environmental impactof waste and using resources more efficiently. This strategyis informed and driven by
the waste hierarchydefined in the Waste Avoidance and Resource Recovery Act2001 (WARR Act). It is
supported byvarious Acts, regulations and policies including the POEO Act and the Protection of the Environment
Operations (Waste) Regulation 2014 (NSW) (POEO Regulation). To supportthe primarygoal of the strategy, the
projectwould be constructed and operated with consideration to the waste hierarchy. Additionally, any waste
generated from the projectwould be disposed ofin accordance with regulatoryrequirements.

19.1.1 Methodology

The assessment involved:

. reviewing key strategic planning policies and documents for waste management relevant to the study
area

. identifying potential resource requirements

. identifying potential waste generating activities

. identifying the likely classification of waste generated by the project in accordance with relevant
legislation and guidelines

. estimating quantities of waste, where feasible

. identifying available waste management options

. developing a conceptual waste management plan for construction and operation

. identifying lawful disposal or recycling locations.

19.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
waste management. Potential risks were considered according to the impacts thatmaybe generated by the
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.
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The assessedrisklevel forthe potential risks to waste managementduring construction and operation was low to
medium. The potential risks identified included:

. inappropriate management of waste generated during construction resulting in excessive waste being
directed to landfill

. impacts associated with poor waste management during maintenance works.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapter 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

19.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimisingthe potential for environmental impacts
during all key phases ofthe process.

Potential air qualityimpacts have been avoided/minimised where possible by:
. minimising the project footprint

. reusing existing structures such as the existing noise wall.

19.2 Assessment of construction impacts
19.2.1 Resource requirements

The materials and estimated quantities required for the projectare outlined in Table 19.1. The projectwould
require about 8,500 cubic metres offill for the purpose ofembankmentwidening and fill behind retaining walls.
There is the potential for materials, including excavated spoil, to be reused within the projectsite where practicable
to constructthe rail formation. The approach to managing excess spoil and other construction wastesis
consideredin section 19.2.2.

Table 19.1 Resource material requirements and quantities
Activity Material Estimated quantity (tonnes unless
indicated)

New track/track realignment Hectrical conduit TBC
Wiring 6000
Pre-cast pits 50
Signal Posts 300
Aluminium case cabinet 4
General fill 1,800 m?
Concrete, general fill material 4,200 m?
Fine crushed rock (engineers material) 1,330 m®
Ballast 11,000
Rail 1388 T™M
Sleepers 2135 no.
Steel handrail/w alkw ay TBC

19.2 Waste



ARTC

Cabramatta Loop Project

Environmental Impact Statement

Activity Material Estimated quantity (tonnes unless
indicated)

Road w orks Asphalt 2248
Concrete (footpath) 372 m?
Sand TBC
Concrete (Kerbs, Dish Drain, Drivew ay, 486 m?
Pram Ramp)
Services pipes TBC
Hectrical wiring/telegraph poles TBC
Imported  Select Fill 2954
Imported Sub-base 2182
Road base (fine crushed rock)
Binding layer 186 m®
Pre-cast concrete 76 m?
Grates 30
Line making 2250 m
Traffic barricades TBC

Drainage 1200dia RCP installation 575 m
750dia RCP installation 300 m
350dia RCP installation 65 m
Concrete In-Situ Pits 10 no.

Precast Pits/Headw alls

17 no (pits), 2 no. (headw alls)

Retaining w alls

RWO1 172 m
RWO02 552 m
RWO03 30 m

New bridges

Pre-cast girders

36 no. (Sussex), 42 no.
(Cabramatta)

Pre-cast Super T Girders

3 no. (Cabramatta)

Concrete reinforcement

TBC

Piles 28 no. (Sussex), 36 no.
(Cabramatta)

Lighting TBC

Fencing 312 m

Engineers fill TBC

Steel handrail/w alkw ay 175 m
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Activity Material Estimated quantity (tonnes unless
indicated)
Concrete (Piles) 314 m® (assumed 10 m depth)
Concrete (Headstock & Abutment) 364 m’
Noise and retaining w alls Hebel panels 697 n?
Structural steel TBC
Filing casing TBC
Embankment along Jacquie General fill 2,500 m®
Osmond Reserve
Other Landscaping (plants and associated TBC
materials)
Paint TBC

The volumes provided in Table 19.1 are estimates onlyand based on potential maximum volumes thatmaybe
required. The actual volumes would be confirmed during detailed design and provided in the CEMP.

19.2.2 Waste generation and management

19.2.21 Waste generation

All waste generated during the construction ofthe projectwould be managed using the waste hierarchyapproach
of avoidance and re-use before consideration is given to disposal. All wastes generated wouldbe managed in
accordance with the waste provisions contained withinthe POEO Act.

Soil, sand, ballast, rock or aggregate excavated from within the rail corridor can be reused in accordance with the
Australian Rail Track Corporation excavated material order 2019 which allows for the re-use of ARTC excavated
material underPart9, Clause 93 ofthe POEO Regulation.

Should waste be found to be unsuitable forreuse orrecycling, disposal methods used be selected based on the
classification ofthe waste materialin accordance with the Waste Classification Guidelines: Part 1 Classifying
Waste (NSW EPA 2014). The Waste Classification Guidelines provide direction on the classification of waste,
specifying requitements for management, transportation and disposal of each waste category.

Recourse recoverywill be applied to the managementofgenerated constructed waste and will include:

. recovery of resources for reuse-reusable, materials generated by the project will be selected for reuse
on site, or off site where possible, including the reuse of the major waste streams (general solid waste
as per the Preliminary Waste Classification in Chapter 12 (Soils and contamination))

. recovery of resources for recycling-recyclable resources (such as metals, plastics and other recyclable
materials) generated during construction will be segregated for recycling and sent to an appropriate
recycling facility for processing.

The preliminarywaste classification undertaken as partofthe limited contamination assessment (Chapter 12
(Soils and contamination)) indicated that soils within the projectsite would likelymeetthe classification of General
Solid Waste, in accordance with the NSW EPA Waste Classification Guidelines Part 1: Classifying Waste (EPA,
2014).

The limited contamination assessment confirmed thatthe soils are considered suitable to remain within the project
site for the uses proposed during operation (rail corridor and road corridor). Based on the findings ofthe
contamination assessment, the projectsite does notcontain gross contamination and does notmeetthe criteria
requiring itto be notified to the EPA undersection 60 ofthe CLM Act.
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19.2.22 Classification of waste to be generated

The main construction activities anticipated to generate waste are listed in Table 19.2 together with the materials
that may be produced, and likelywaste classifications where this material cannotbe reused orrecycled.

19.5



Cabramatta Loop Project

Environmental Impact Statement

Table 19.2 Waste estimates and classification — construction

Cabramatta Loop

Environmental Impact Statement]

Activity

Waste

Potential classification

Estimated
quantity (tonnes
unless

indicated)
Clearing and grubbing Green w aste from the removal of trees, General solid w aste (non-putrescible) TBC
shrubs and ground cover that are unable to
be mulched and reused w ithin the project
Rubbish and debris General solid w aste (non-putrescible) 20 tonnes

Topsoil stripping

Topsoil

General solid w aste (non-putrescible) or virgin excavated natural material

Included in cut
and fill below

Operation of construction

Waste from vehicle/ plant equipment

General solid w aste (non-putrescible) - drained oil filters (mechanically

Less than one

machinery maintenance crushed), rags and oily rags only if they contain non-volatile petroleum tonne
hydrocarbons and no free liquids.
Hazardous w aste - containers holding oil, grease and lubricants if residues
have not been removed by w ashing (see Appendix 2 of the Waste
Classification Guidelines Part 1: Classifying Waste (EPA, 2014)).
Rail formation Sleepers rail General solid w aste (non-putrescible) In cut and fil
Fencing (temporary and Waste metal/timber posts General solid w aste (non-putrescible) TBC

permanent)

Utility relocation w orks

Waste muds

Liquid w aste

1200 cubes from

potholing

Earthw orks (new Spoil General solid w aste (non-putrescible) as per the preliminary w aste 8,100 metres
track/alignment, classification (refer to Chapter 12 (Soils and contamination)) cubed
embankment along Jacquie
Osmond Reserve)

Contaminated spoil (if encountered) Special w aste TBC
Drainage Waste wood and concrete General solid w aste (non-putrescible) TBC
structures/stormw ater

19.6 Waste



A R ? C Cabramatta Loop Project
i Environmental Impact Statement

Activity Waste Potential classification Estimated
quantity (tonnes
unless
indicated)

structures and bridge

construction

Waste metal General solid w aste (non-putrescible) 1600 tonnes
Installing new kerbs and Waste concrete (from existing kerbs) General solid w aste (non-putrescible) 440 tonnes
gutters

Waste plastic General solid w aste (non-putrescible) NA
Diversion of pedestrian Waste concrete (from existing pathw ay) General solid w aste (non-putrescible) TBC

pathw ay

Demolition and replacement
of existing noise w alls and
retaining w alls

Waste concrete (panels not reused)

General solid w aste (non-putrescible)

1300 tonnes

Concrete w aste (sandstone look blocks) General solid w aste (non-putrescible) TBC
Welding Waste metal General solid w aste (non-putrescible) TBC
Ballasting and tamping Waste ballast General solid w aste (non-putrescible) 300 tonnes
Site compound operation Food w aste General solid w aste (putrescible) 400 tonnes

Wastew ater Liquid w aste 380 litres

Waste paper and cardboard General solid w aste (non-putrescible) 2 tonnes

Waste plastic and glass

General solid w aste (non-putrescible)

Less than one
tonne

19.7



Cabramatta Loop Project -
Environmental Impact Statement é R T C

The capping, structural, general fill and ballast quantities in Table 19.2 were taken from three dimensional models
prepared as partof the reference design and have been used to calculate the number oftruck movements to and
from the projectsite. The volumes provided in Table 19.2 are estimates onlyand based on potential maximum
volumes thatmaybe generated. Approximate waste volumes and the potential classificationwould be estimated
and/or confirmed following finalisation of the detailed design and incorporated into the CEMP prepared for the
project.

19.2.2.3 Spoil generation and management

Spoilis soil, rock or dirtexcavated and removed from its original location. It is estimated thata total of 4,000 cubic
metres of spoil would be generated during construction. The majority of spoil is expected to be reused for either
track formation or construction (as described in Chapter 7 (Construction)).

The majorityof spoil would be generated during excavation required for the new passing loop, retaining walls and
bridges atCabramatta Creek and SussexStreet. Relatively smaller quantities would be generatedduring site
preparation activities, and from other earthworks such as for the formation treatment. At this stage itis estimated
that minor quantities of contaminated spoil maybe generated thatcould notbe reused on site. This material would
require off-site disposal atan appropriatelylicenced facility. The amountof spoil to be reused would continue to be
refined during detailed design.

Consistentwith the waste minimisation hierarchy, the approach to spoil managementwould follow the hierarchyof
options listed in Table 19.3.

Table 19.3 Spoil management hierarchy for the project

Priority | Re-use options | Approach

1 Avoid Detailed design wouldinclude measures to minimise spoil generation.

2 Re-use for There would be a focus on the reuse of material, and optimisation of the design to
construction of minimise spoil volumes. Spoil generated during construction w ould be re-used for the
the project project, including:

* re-use spoil for fill, embankment along Jacquie Osmond Reserve and mounds
w ithin a short haulage distance of the source

* re-use spoil to restore any pre-existing contaminated sites w ithin the project site.

3 Re-use on other | Re-use spoil forfill, embankments and mounds on other projects withina financially
projects feasible transport distance of the project site.
4 Disposal Excess spoil would be disposed of in accordance w ith the w aste management

procedure prepared as part of the CEMP.

19.2.2.4 Waste handling and management
Approach to waste minimisation and reuse

Waste managementmeasures have been developed for the identified types of waste in accordance with the waste
managementhierarchy(referto Table 19.3). Aithough the waste managementhierarchyhas been considered for
each waste type, not all waste managementoptions are applicable to a given waste type. For example,some
types of waste are non-recyclable. As such, onlythe applicable waste managementoptions are applied.

Recycling and disposal
The majorityof the waste transfer stations are operated bylocal councils for use by residents. However, the larger
landfills and transfer stations are able to acceptcommercialwaste. Arrangements would be made with landfill

operators priorto the delivery of waste and recycling to any rural facility to ensure thatthe waste types and
quantities could be accepted.

The approach to waste managementduring construction is described in section19.4. The waste management
measures proposed to align with the waste managementhierarchyare listed in Table 19.5. This table also outlines
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the contingencymeasures (disposal) forwastes thatcannotbe avoided, reused, recycled or treated. Measures to
facilitate segregation and preventcross contamination are also provided.

19.2.3 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE

There is the potential for cumulative impacts associated with demand on resources, including workers, however
given the size of this projectand other projects occurring in the vicinity of the projectsite and the type of resources
required, the cumulative impacts due to resource demand are considered minimal.

Potential cumulative impacts regarding waste would be avoided in the firstinstance through developmentofa
waste managementprocedure and engagementwith waste managementfacilities to ensure that sufficient
capacity is available to manage the received waste.

Given the range of waste managementfacilities identified in the area, and the relatively conventional nature ofthe
waste predicted to be generated by the project, it is expected that appropriate waste managementfacilities with
sufficientcapacitywill be identified and utilised. No significantcumulative impacts as aresultof waste generation
are anticipated.

19.3 Assessment of operation impacts
19.3.1 Waste generation and management

The main waste generating activityduring operation would relate to track maintenance. Small quantities ofgreen
waste maybe generated during maintenance activities as a resultof vegetation control, herbicide use, and
maintenance ofthe entire rail corridor. Other general debris and litter are als o expected to be collected during
maintenance. These activities alreadyoccur under existing operational conditions.

Maintenance of plant and vehicles would be undertakenat ARTC’s existing provisioning centres and notwithin the
projectsite. Therefore waste from maintenance of plantand vehicles during operation has notbeen considered
further.

The anticipated waste types and likelyclassifications during operation are listedin Table 19.4.

Table 19.4 Waste estimates and classification — operation
Activity Waste Classification
Track maintenance Green w aste General solid w aste (non-putrescible)
Rubbish and debris General solid w aste (non-putrescible)
Materials Suitable rail offcuts or scrap metal (including metal
bands from packaging of materials for maintenance
and hot w aste fromw elding)

Approach to waste minimisation and reuse

The approach to waste managementduring operation is described in section 19.4.1. The waste management
measures proposed to align with the waste managementhierarchyare listed in Table 19.6. This table also outlines
the contingencymeasures (disposal) for wastes thatcannotbe avoided, reused, recycled or treated. Measures to
facilitate segregation and preventcross contamination are also provided.

Standard ARTC maintenanceactivities would be undertaken during operations. Typically, these activities include
minor maintenance works, such as bridgeand culvertinspections, rail grinding and track tamping, through to major
maintenance, such as replacementand repair of existing bridge components, culvertrepairs and cleaning,
reconditioning oftrack and topping up of ballastas required.

Maintenance activities would continue to be undertaken in accordance with ARTC’s Environmental Management
System and ARTC’s existing EPL (#3142).
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19.3.2 Cumulative impacts

No cumulative impacts would be expected as a resultofthe operation ofthe project.

19.4 Management of impacts
19.4.1 Approach
19.4.1.1 Approach to mitigation and management

A construction waste managementprocedure would be developed for the projectas part of the CEMP. Operational
procedures would continue to consider waste managementin accordance with regulatoryrequirements. Waste
managementduring construction and/or operation would alsobe undertaken in accordance with ARTC’s existing
procedures and EPL. Implementation of these measures would helpensure thatwaste from the projectis
managed in an environmentallysound manner, and in accordance with anylegislated requirements forwaste
disposal and waste tracking.

19.4.1.2 Expected effectiveness

ARTC have experience managing potential impacts associated with waste generation as a resultofrail
developments ofsimilar scale to the project.

All mitigation measures would be consolidated and described in the environmental managementplans for
construction and operation. The plans would identifymeasures thatare common between waste types and or
impactcategories. ARTC would engage waste contractors to manage the collection, recycling and disposal of
waste thatcannotbe reused onsite. Waste contractors would also be required to provide evidence ofthe works
compliance with legislation requirements, conditions of approval and standards and guidelines.

In addition, waste auditing and monitoringwould be undertaken to ensure thatthe waste managementprocedure
for construction is scaled with actual waste volumes. As such, the management of waste throughoutthe project
through implementingthe measures outlined in Table 19.5, Table 19.6 and Table 19.7 are considered to be
effective.
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Table 19.5 Approach to waste management —construction

Waste Hierarchy Management

Green w aste Avoid Clearing w ould be minimised by placing temporary infrastructure in areas that
have been previously cleared, degraded or have naturally low er above ground
biomass.

Reduce Areas to be cleared would be marked to reduce incidental clearing.

Reuse As far as practicable, cleared material would be chipped, mulched and stockpiled
forreuse during finishing w orks. Materials w ith special habitat value, such as
hollow bearing logs or trees, would be selectively removed for reuse, or placed in
nearby bushland.

Dispose Noxious w eeds w ould be disposed of in accordance w ith relevant
guidelines/requirements.

Rubbish and Reuse Domestic w aste to be minimised w here possible and other options investigated

debris to promote reuse such as a w ater filling station instead of disposable w ater
bottles.

Recycle Where recycling is considered feasible, rubbish and debris w ould be stored for
collection by an authorised contractor for offsite recycling.

Dispose Where rubbish and debris is not recyclable, the w aste w ould be removed to a
storage location for collection by an authorised contractor for offsite disposal.

Food w aste Disposal Putrescible w aste w ould be stored at allocated bins at each site compound, for
collection by an authorised contractor, and disposed of offsite.

Wastew ater Dispose Wastew ater/sew age from site compound amenities/ablutions w ould be removed
by an authorised contractor for disposal in accordance w ith regulatory
requirements.

Spoil Reduce The project is designed to adhere to the natural ground profile, w here
practicable, in order to reduce earthw orks.

Reuse As much spoil as possible willbe reused either for track formation/construction or
used to create the embankment at Jacquie Osmond Reserve.

Recycle Options to recycle spoil would be investigated w here practicable and w ould
include consideration of the Australian Rail Track Corporation excavated material
order 2019.

Dispose Only minor quantities of contaminated spoil w ill require offsite disposal at an
appropriately licenced facility.

Topsoil Reuse Topsoil would be stockpiled for reuse during rehabilitation. Stockpiles w ould be
managed to maintain soil structure and fertility.

Treat Low quality topsoil would be treated w ith ameliorants to improve structure and
fertility.

Dispose Surplus or unusable topsoil would be disposed at locations w ithin the rail
corridor.

Waste concrete | Avoid Procurement of surplus concrete pow der w ould be avoided by adhering to the
Sustainable Procurement Guide (Australian Government, 2013) and the NSW
Government Resource Efficiency Policy (OEH, 2014).

Reuse Sleepers w ould be reused w here appropriate.

Recycle

Waste concrete would be crushed and recycled w here practicable.
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Dispose Waste concrete that cannot be recycled w ould be collected and stored in
designated storage areas for offsite disposal by an authorised contractor.

Waste ballast Avoid Procurement of surplus ballast would be avoided by adhering to the Sustainable
Procurement Guide (Australian Government, 2013) and the NSW Government
Resource Efficiency Policy (OEH, 2014).

Recycle Options to recycle ballast w ould be investigated w here practicable and w ould
include consideration of the Australian Rail Track Corporation excavated material
order 2019.
Disposal All unusable ballast would be placed into spoil mounds.
Waste metal Avoid Procurement of surplus metal, including rail, w ould be avoided by adhering to the

Sustainable Procurement Guide (Australian Government, 2013) and the NSW
Government Resource Efficiency Policy (OEH, 2014).

Reduce Waste metal would be reduce by limiting offcuts.

Recycle Suitable rail offcuts or scrap metal (including metal bands from packaging of
construction materials and hot w aste fromw elding) w ould be stored for collection
by an authorised contractor and recycled offsite. Market demand for this
recyclable w aste w ould also be considered.

Waste plastic Avoid Procurement of surplus plastic would be avoided by adhering to the Sustainable
Procurement Guide (Australian Government, 2013) and the NSW Government
Resource Efficiency Policy (OEH, 2014).

Recycle Waste plastic would be stored at recycling bins at each site compound, for
collection by an authorised contractor and recycled offsite.

Dispose Where recycling is not considered feasible, the w aste w ould be collected and
stored in designated w aste storage areas for collection by an authorised
contractor for offsite disposal.

Waste paper Avoid Procurement of surplus paper would be avoided by adhering to the Sustainable
Procurement Guide (Australian Government, 2013) and the NSW Government
Resource Efficiency Policy (OEH, 2014).

Reduce Waste paper from office/administration facilities w ould be minimised by enabling
‘secure print’ feature on all printers and by encouraging double-sided printing.

Recycle Waste paper would be stored at recycling bins at each site compound, for
collection by an authorised contractor, and recycled offsite, w here feasible.

Dispose Where recycling is not considered feasible, the w aste w ould be collected and
stored in designated w aste storage areas for collection by an authorised
contractor for offsite disposal.

Waste Avoid Procurement of surplus cardboard would be avoided by adhering to the
cardboard Sustainable Procurement Guide (Australian Government, 2013) and the NSW
Government Resource Efficiency Policy (OEH, 2014).

Recycle Waste cardboard w ould be stored at recycling bins at each site compound, for
collection by an authorised contractor, and recycled offsite, w here feasible.

Dispose Where recycling is not considered feasible, the w aste w ould be collected and
stored in designated w aste storage areas for collection by an authorised
contractor for offsite disposal.

Waste Recycle Waste aluminium w ould be stored at recycling bins at each site compound, for
aluminium cans collection by an authorised contractor, clubs or charities, and recycled offsite.
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Hectrical waste | Avoid Procurement of surplus appliances and cabling w ould be avoided by adhering to
the Sustainable Procurement Guide (Australian Government, 2013) and the
NSW Government Resource Efficiency Policy (OEH, 2014).

Reuse Product stew ardship arrangements w ould be sought, with a view to some
electrical appliances being reused under return to supplier arrangements.

Recycle Hectrical waste w ould be stored at recycling bins at each site compound, for
collection by an authorised contractor, and recycled offsite, w here feasible.
Market demand for this recyclable w aste w ould also be considered.

Dispose Where recycling is not considered feasible, the w aste w ould be collected and
stored in designated w aste storage areas for collection by an authorised
contractor for offsite disposal.

Waste oil, Avoid Procurement of surplus appliances and cabling w ould be avoided by adhering to
grease, the Sustainable Procurement Guide (Australian Government, 2013) and the
lubricants, oily NSW Government Resource Efficiency Policy (OEH, 2014).

rags and filters

Recycle Only w aste oil and oil filters to be recycled through storage in recycling bins at
each site compound, collection by an authorised contractor, and recycling offsite,
w here feasible.

Dispose The waste w ould be collected and stored in designated w aste storage areas for
collection by an authorised contractor for offsite disposal. Where feasible,
containers holding oil, grease and lubricants w ould be w ashed prior to disposal
or stored separately for disposal as hazardous w aste.

Waste pallets Avoid Procurement of surplus pallets w ould be avoided by adhering to the Sustainable
Procurement Guide (Australian Government, 2013) and the NSW Government
Resource Efficiency Policy (OEH, 2014).

Reduce Delivery of material on pallets w ould be limited w herever possible. If materials
have to be delivered to site on pallets, ensure that pallets are returned to the
supplier at time of delivery, w here practicable.

Reuse Product stew ardship arrangements w ould be sought, with a view to pallets being
reused under the stew ardship of the supplier.

Recover Options to recover wood from pallets by chipping, for reuse as mulch, would be
pursued w here practicable.

Table 19.6 Waste management measures —operation
Waste Hierarchy Management
Green w aste Reuse As far as practicable, green w aste generated from maintenance activities would
be chipped, mulched and reused for vegetation management or collected by an
authorised contractor and recycled offsite.

Dispose Noxious w eeds w ould be disposed of in accordance w ith relevant
guidelines/requirements.

Rubbish and Recycle Rubbish and debris includes any unexpected w aste encountered during general

debris track and corridor maintenance, and may include scrap metal, plastic, wood and
other litter. Such w astes w ould be w ould be collected by an authorised contractor
and recycled offsite, w here recycling is considered feasible.
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Dispose Where rubbish, debris and litter is not recyclable, the w aste w ould be collected

by an authorised contractor and disposed offsite at a suitably licenced facility.

Waste metal Avoid Procurement of surplus metal, including rail, w ould be avoided by adhering to the
Sustainable Procurement Guide (Australian Government, 2013) and the NSW
Government Resource Efficiency Policy (OEH, 2014).

Reduce Waste metal would be reduced by limiting offcuts.

Recycle Suitable rail offcuts or scrap metal (including metal bands from packaging of
materials for maintenance and hot w aste fromw elding) w ould be collected by an
authorised contractor and recycled offsite. Market demand for this recyclable
w aste w ould also be considered.

19.4.2 List of mitigation measures

The mitigation measures thatwould be implemented to manage waste are listed in Table 19.7.

Table 19.7

Mitigation measures

Stage

Im pact

Measure

Detailed design

Excess w aste generation

Detailed design willinclude measures to minimise excess spoil
generation during construction of the project. This will include a
focus on optimising the design to minimise spoil volumes, and the
reuse of material on-site.

Construction

Waste generation and

recycling

A recycling target of at least 90 per cent will be adopted for the
project. Where possible and fitfor purpose; materials will be reused
w ithin the project before off-site reuse or disposal options are
pursued

Waste management

A w aste management procedure willbe prepared and implemented
as part of the CEMP. It will include measures to minimise the
potential forimpacts on the local community and environment,
including those listed in Table 19.5.

Waste segregation

A w aste segregation bin scheme w illbe included in the CEMP and
willinclude locations of segregated bins within compounds, to
facilitate segregation and prevent cross contamination.

Materials

Material quantities will be recorded to monitor usage during each
stage of construction.

Waste and spoil
management

Spoil willbe managed in accordance w ith the spoil management
hierarchy provided in Table 19.3.

Waste and spoil
management

A reusable spoil target of 90 percent will be adopted for the project.
Where possible and fit for purpose, spoil will be beneficially reused
w ithin the project before off-site reuse or disposal options are
pursued.

Waste and spoil
management

Construction waste will be minimised by accurately calculating
materials brought to the site and limiting materials packaging.

Waste and spoil
management

All wastew illbe assessed, classified, managed and disposed of in
accordance w iththe Waste Classification Guidelines (EPA, 2014a)
and w aste w ould be managed in accordance with The Australian
Rail Track Corporation excavated material order 2019.
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Stage Im pact Measure
Waste and spoil Waste segregation bins willbe located at various locations w ithin
management the project area, if space permits, to facilitate segregation and

prevent cross contamination.

Operation Waste management Waste management measures will be implemented in accordance
ARTC's standard environmental management measures included
within its Environmental Management System and the mitigation
measures listed in Table 19.6.

19.4.3 Consideration of the interaction between measures

There are interactions between the mitigation measures for waste managementand soils and contamination
(provided in Chapter 12), and health safetyand hazards (provided in Chapter 20). Together, all these measures
would ensure appropriate handling ofwaste materials to minimise the potential forimpacts to the communityand
environment.

19.4.4 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and summarisedbelow.

Construction waste quantities, including estimated spoil generation, spoil reuse, and spoil surplus, would be
confirmed during detailed design. Classifications and reusefrecycling/disposal locations would also be confirmed at
this stage. However, it is recognised thatthere is potential for unexpected volumes of potentiallycontaminated
spoil to be generated. Any spoil classified as contaminated in accordance with Waste Classification Guidelines
would be directed to a waste managementfacilitythat is lawfullypermitted to acceptthat type of contaminated
waste. There are a number of solid waste landfills in Sydneythat are licensed to acceptcontaminated soils. Based
on the results ofthe limited contaminationassessment (refer Chapter 12 (Soils and contamination))itis
anticipated thatthe volumes of contaminated spoil generated bythe project, if any, would be minorand could be
readilyaccommodated atthese facilities.
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20 Health, safety and hazards

This chapter considers potential hazard, risk, and safety impacts associated with the project, and howthese
would be mitigated and managed during construction and operation. This chapter was written to address the
relevant SEARs which are outlined in Appendix A.

20.1 Assessment approach

20.1.1 Methodology
20.1.1.1 Study area

The studyarea varies for each health and safetyrelated issue beingconsidered and aligns with studies that
supportthis assessment. Forexample the studyarea for the air qualityimpactassessment(Technical Report3)is
around a 1.5 kilometre concentric circle studyarea from the projectand the noise and vibration impactas sessment
(Technical Report2)is around a 1 kilometre studyarea from the projectsite. The area considered for public safety
is in the immediate vicinity of the projectwhere the public maycome into contactwith construction sites and road
works.

20.1.1.2 Scope of assessment

The assessmentfocuses on those construction and operational activities with the potential to resultin the

following:

. potential health impacts, arising from changes such as the loss of public space, changes in air quality
or noise impacts

. the likely risks of the project to public safety, such as risks to pedestrian safety from construction
works and the handling and use of dangerous goods impacting the community.

A desktop level assessmentwas undertaken to identifypotential impacts from the construction and operation of
the projectto the health and safety of the surrounding communityand environment. The assessmentinvolved:

. reviewing the relevant regulatory framework and applicable guidelines

. identifying sensitive receivers and community infrastructure within the existing environment

. identifying construction and operational activities with the potential to cause health and safety impacts
to off-site receivers

. considering the potential impacts associated with hazardous materials, as defined by the guidelines to
State Environmental Planning Policy No 33 — Hazardous and Offensive Development (SEPP 33)

. qualitatively assessing potential impacts to public health and safety

. consideration of the recommended mitigation measures identified in the EIS technical studies and

where necessary, additional mitigation measures that may need to be considered to address
community health and safety impacts.

The assessmentdoes nottake into accountpotential health and safetyrisks to on-site workers associated with
normal construction operations, as these are regulatedbyworkplace health and safetylegislation (including the
Work Health and Safety Act 2011),and are not relevantto approval of the projectunder Division 5.2 of the EP&A
Act. Site managementwouldbe the responsibilityof the construction contractor, who would be required (under the
Work Health and Safety Act 2011)to manage the site in accordance with relevantregulatoryrequirements.

20.1.1.3 Health and safety

This healthimpactassessmentdraws together and assesses impacts from changes in air quality, noise, public
safety and a range of community/social aspects, as these relate to and mayimpacton the health ofthe
community. As a result, the healthimpactassessmentdraws directlyon a wide range of other Technical Reports,
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to evaluate how the impacts identified in these studies maythen either benefitorimpacton the health of the
community. This studyhas considered the findings of the following Technical Reports:

. Technical Report 1 — Traffic, transport and access impact assessment
. Technical Report 2 — Noise and vibration impact assessment

. Technical Report 3 — Air quality impact assessment

. Technical Report 6 — Soils and contamination impact assessment

. Technical Report 11 — Social impact assessment

The healthimpactassessmentconsidered the following guidance:

. Environmental health risk assessment, guidelines for assessing human health risks from
environmental hazards (Enhealth 2012)

. Methodology for Valuing the Health Impacts of Changes in Particle Emissions (EPA, 2013)
. Health Impact assessment guidelines 2017 (Enhealth, 2017)
. Health impact assessment: A practical guide (NSW Health, 2007).

This assessmenthas reviewed keyaspects ofthe projectthat mayaffect the health ofthe local community. The
assessmentincludes both qualitative and quantitative assessmentmethods. The approach adoptedin for this
assessmentis as follows:

. an assessment of potential impacts on health associated with project related changes in noise. This is
a qualitative assessment of construction and operational noise impacts for the community based on
the quantitative findings of Technical Report 2 - Noise and vibration impact assessment.

. an assessment of potential impacts on health associated with projectinclude changes in air quality
and noise. This involves a qualitative assessment of construction and operational impacts on
community health based on the quantitative findings of Technical Report 3 — Air quality impact
assessment.

. an assessment of potential impacts of the project on public safety. This is a qualitative review of
impacts that have the potential to impact on public safety during construction and operation.

. an assessment of potential impacts of a range of other project related impacts on community health.
This is a qualitative assessment of project related impacts related to traffic, contamination of land and
water, changes in green space and access to recreational facilities, public transport, active transport
and acquisitions as outlined in the various relevant technical studies.

Dangerous goods and hazardous materials

Hazardous materials are classified basedon their health effects, while dangerous goods are classified according
to their physical or chemical effects, such as fire, explosion, corrosion and poisoning, which mayimpactproperty,
the environmentorpeople.

As the projectis State significantinfrastructure, Hazardous and Offensive Development Application Guidelines:
Applying SEPP 33 (DepartmentofPlanning, 2011) (Applying SEPP 33) does notapplyto the project(refer to
section 3.2). However, consideration of SEPP 33 provides a process foridentifying a potentiallyhazardous
developmentbyidentifying storage and transportscreening thresholds. The thresholds in Applying SEPP 33
representthe maximum quantities ofhazardous materals thatcan be stored or transported withoutthe potential
for causing a significant off-site risk.

Hazardous materials are defined by Applying SEPP 33 as substances falling within the classification of the
Australian Code forthe Transportof Dangerous Goods byRoad & Rail (National Transport Commission,2017)
(‘the Dangerous Goods Code’). Dangerous goods are substances that, because oftheir physical, chemical
(physico-chemical) or acute toxicity properties, presentarisk to people, propertyor the environment. Types of
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substances classified as dangerous goods include explosives, flammableliquids and gases, corrosives, chemically
reactive or acutely (highly) toxic substances.

20.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
health, safety and hazards. Potential risks were considered according to the impacts thatmaybe generated by the
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

The assessedrisklevel forthe majorityof potential health and safetyrisks ranged from low to high. Risks with an
assessedlevel of medium orabove included:

. impacts from transport, storage and use of hazardous substances and dangerous goods
. adverse health from noise and air pollution during construction
. reduced safety for road users and pedestrians during construction particularly in the vicinity of houses,

businesses, and areas of public recreation

. safety impacts due to the presence of construction activities (moving vehicles etc) particularly within
recreational areas and near Lawrence Hargrave Special Education School

. impact from spill or accident during the transport, storage and use of hazardous substances and
dangerous goods

. increased safety risks due to changes to infrastructure (eg additional length of shared path under
bridge) adverse health from noise during operation.

These potential risks and impacts were considered as part of the assessment. The assessment also
considered matters identified by the SEARs and stakeholders, as described in Chapter 3 (Approval and

assessment requirements) and Chapter 4 (Consultation).
20.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimisingthe potential forenvironmental impacts
during all key phases ofthe process.

Potential noise and vibration impacts have been avoided/minimised where possible bythe following:

. The noise wall would be progressively removed and reinstated as works progress along Broomfield
Street and would provide shielding effects during construction. This is to minimise the length of time
that sensitive receivers would be exposed to potential noise impacts from existing train operations.

. Closure of active transport routes has been minimised by providing a temporary path between Sussex
Street and Cabramatta Creek around the proposed worksites to maintain access to public recreation

and through traffic for the majority of the construction period.

Potential air quality and contamination impacts have been minimised by minimising the project footprint.

20.2 Existing environment

The existing environmentwith regards to trafficand access, noise, air quality, contamination and social impacts is
described in chapters 8,9, 10,12 and 18 respectively.

Other aspects relevantto the consideration ofhealth and safetyimpacts are discussedbelow.

20.3



Cabramatta Loop Project -
Environmental Impact Statement é R T C

20.2.1 Sensitivereceivers

The urban setting ofthe projectmeans thatthere is the potential forthe communityto be impacted. The mitigation
measures provide in section 20.5.2 will be implemented to manage anyconstruction and operational impacts. A
description ofexisting land use patterns and sensitive receivers sumrounding the projectarea is provided in
Chapter 16 (Land use and property).

Sensitive receivers include members ofthe communitytravelling through the studyarea or are situated in close
proximity to the projectsite and operational rail corridor and residents living near the projectsite.

The studyarea for the assessmentcovers two statistical areas (level 2 areas) within the Fairfield and Liverpool
LGAs. The two areas ofrelevance to this assessmentare:

. Cabramatta-Lansvale — which encompasses the suburb of Cabramatta in which the project site is
located.
. Warwick Farm — which encompasses the suburb of Warwick Farm in which the project siteis located.

A detailed profile ofthe local communities is provided in section 18.2.
20.2.2 Community infrastructure

The suburbs of Cabramatta and Warwick Farm both contain alarge range of communityfacilities and senices
including:

. residential homes and gardens with the closest receivers residing on Broomfield Street and Sussex
Street

. community facilities eg including the Lawrence Hargrave Special Education School (refer to section
18.2.2 for a complete list of community facilities)

. footpaths and shared paths including the Cycleway

. roads including local roads such as Broomfield Street, Sussex Street, Station Street and Railway
Parade and arterial roads such as Hume Highway

. Jacquie Osmond Resene including the sports facilities predominantly used for softball

. Warwick Farm Recreation Reserve

. Hometown Warwick Farm retail area, Peter Warren Automotive and other local businesses.

The projectsite and surrounding area contains the usual overhead and underground utilities common to a
suburban area. This includes:

. stormwater drainage pipes on the eastern and western sides of Broomfield Street

. sewer rising main and gravity main located parallel to the rail corridor in Jacquie Osmond Reserve and
Peter Warren Automotive

. power poles and power lines on the eastern side of Broomfield Street
No known high pressure dangerous goods pipelines are located within or adjacent to the project site.
20.2.3 Existing health of the population

There are a large number offactors to consider in relation to the existing health of a local community. The health
of the communityis influenced bya combination of interacting factors including age, socio-economic status, social
networks, behaviours, beliefs and lifestyle, life experiences, countryof origin, genetic predis position and access to
health and social care. While itis possible to review existing health statistics for the local health district
surrounding the projectand compare them to the Greater Sydney area and NSW, itis not possible to identifya
causal source or specifics ofthe project site and surrounding communities.
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There are higherlevels ofdisadvantage in Cabramatta-Lansvale and Warwick Farm compared to the LGAs which
they are within and the Greater Sydney (ABS, 2016). These measures include lowerincome, educational
attainment, English language skills, unemployment, dwellings without motor vehicles, and higher need for
assistancewith self-care, communication or mobilityservices,due toiliness, age or disability. Health related
behaviours thatare linked to poorer health status and chronic disease, including cardiovascular and respiratory
diseases (such as asthma), cancer, and other conditions, thataccountfor much ofthe burden of morbidityand
mortalityin laterlife.

20.3 Assessment of construction impacts
20.3.1 Public safety
20.3.1.1 Safety for road user, pedestrians and cyclists

Construction ofthe projectwould require the temporaryclosure and diversion of pedestrians and cyclists and road
and traffic lane closures (referto section 7.6.5). This is likelyto include the following changes:

. partial road closures would be required on Broomfield Street and Sussex Street to allow for road
reconfiguration and rail bridge construction

. potential full road closures on Broomfield Street and Sussex Street for short periods at night with
appropriate diversions in place to ensure minimal disruption to transport networks

. temporary diversion of a section of the Cycleway would be required. A temporary shared path would
be provided between Sussex Street and Cabramatta Creek during construction of the new bridges

. the temporary shared path over Cabramatta Creek would be closed when the crane is being operated
for the construction of Cabramatta Creek bridge (up to two weeks).

These changes can resultin the following impacts and risks:

. confusion about available routes and access, resulting in traffic collisions between road users and
pedestrians and cyclists crossing at unsafe locations

. injury to sensitive receivers passing construction areas adjacent to roads and active transport routes
from falling objects, collapse of structures such as walls or materials being dropped during
loading/unloading

. injury to sensitive receivers or property damage from collision with construction vehicles.

A construction traffic management plan would be prepared prior to the commencement of works as partofthe
CEMP. The aim ofthe CEMP would be to ensure appropriate practices are adopted to maintain the safetyof road
users within and near to the site. This would include providing safe movementoftraffic for both the general public
and construction workers through defined routes, diversions, signage, safe crossing points for pedestrians and
cyclist and where needed traffic managementstaff. Deliveries and loading/unloading activities would be restricted
to areas specified within the construction traffic management plan and separated from the general publicand
transportroutes.

Standard mitigation measures suchas appropriate layoutof compounds sites, construction methodologyand
hoardings would be detailed in the CEMP. Construction methodologies would include avoiding lifting of equipment
above pedestrianroutes and appropriate hoarding to contain construction activities within the projectsite.

The potential for the above activities to cause safetyimpacts is considered to be low, based on works being
undertaken in accordance with NSWworkplace safetylaws. These laws require constructionsites to have
adequate site security, which includes appropriate fencing and hoarding to separate construction activities from
the community.
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20.3.1.2 Safety for public recreation users and neighbouring residential areas

Compound sites are proposed within Jacquie Osmond Reserve and Warwick Farm Recreation Reserve and
access to the projectsite would be required through both these reserves and would use the unnamed track on the
eastern side ofthe rail corridor.

This would resultin the movementof construction vehicles nearthe pointwhere shared path users cross
underneath the rail corridor between Jacquie OsmondReserve and Warwick Farm Recreation Reserve.

Construction work relating to vegetation clearance, replacingthe noise wall, SussexStreetbridge and associated
changes to the road corridor will take place in close proximityto residences on Broomfield Street, SussexStreet
and streets intersecting with these. This would mean thatresidents and vehicles will be accessing properties in
proximity to the use of construction vehicles and equipment.

Where impacts are notmitigated through the use ofhoarding (separatingthe person from the risk) active traffic
managementwould be usedto minimise the potential forimpacts as construction vehicles and equipmentaccess
the projectsite.

20.3.2 Underground and aboveground utilities

As described in Chapter 7 (Construction) a number of utilities are presentin the projectsite and would need to be
adjusted, relocated and/or protected to enable construction. In addition, there is the potential for unidentified
underground utilities to be presentwithin the projectsite. The potential rupture of underground utilities during
excavation or collisionof plantand equipmentwith aboveground services could pose risks to public safety.
Rupture or contact with services during works could also resultin releases and/or short-term outages, as could the
relocation of utilities and services.

The potential for rupture or contactwith services during construction activities would be minimised byundertaking
utilities investigations, to confirm the location of utilities priorto intrusive orrelocation works, and consulting with
service providers as partof the detailed design phase. Mitigation measures would be employed during
construction works in accordance with relevantservice provider requirements. This could include use oftiger tails
or a spotterwhen operating machinerywithin proximityto overhead power lines. Potential contamination

Previous assessmentundertaken for the design and construction ofthe SSFL (Parson Brinkerhoff (2006))
identified a number of contaminants of potential concern based on currentand former land uses within the project
site. Theseinclude heavymetals, hydrocarbons (TRH/BTEX/PAHSs), pesticides/herbicides, arsenic and asbestos.

Exposure to these contaminants could resultin health and safetyimpacts to the communityand environment
through.

. direct contact or incidental ingestion of contaminants
. inhalation of volatile compounds or dust
. vertical and horizontal migration of contaminants from the shallow soil into the underlying groundwater.

subsequent migration could then occur into the wider groundwater aquifer

. surface water runoff and migration into surface water.

Analytical results from a limited contamination assessmentundertaken in the projectsite to inform this EIS (refer to
Technical Report6- Soils and contamination impactassessment) were below the nominated health investigation
criteria at all sample locations and asbestos was notencountered during the investigation orin analysed soil
samples. This indicates a low health risk from existing contaminants, noting thatthere is potential forunexpected
finds to be identified during construction works.

Health and safety impacts associated with potential exposure to contaminated and hazardous materials would be

minimised through implementation of an unexpected finds protocol and standard management measures within
the CEMP.

Additional contamination could be created during the construction stage due to spills and leaks from construction
vehicles, equipmentorfrom materials stored in the site compound area. This is discussed furtherin section 20.3 5.
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20.3.3 Emergency vehicle movements

As describedin section7.6.5, construction ofthe projectwould resultin temporaryimpacts to trafficand access
within and around the projectsite. The construction ofthe SussexStreetbridge would require the full closure of
this streetfor a shortperiod during nightworks to minimise disruption to the road network. This could cause delays
and/or potential accessrestrictions to some emergencyvehicle movementin the area. Emergencyvehicles would
be provided with priority access. This could include traffic management stopping other traffic or works temporarily
stopping to allow emergencyvehicles to pass.

The traffic impactassessmentconcludedthatthe road network performance would notdecline as a result of
construction and alternate routes would be established during full streetclosures. SussexStreetbridge has an
existing low clearance level oftwo metres, which limitsits currentuse forsomeemergence vehicles. Therefore,
any delays from vehicles using an alternate route to SussexStreetwould likelybe minor.

Impacts from delays and potential access restrictions would be managedthrough the implementation of a traffic
managementplan and appropriate traffic controls, which would consider emergencyvehicle access, the required
width of roads and movements. Ongoing liaisonwith local councils, Roads and Maritime Services,and emergency
services organisations would be undertaken as partofthe detailed design phase to confirm anyadditional
measures to mitigate potential impacts to emergencyvehicle movements. Consultation would continue through
construction to ensure emergencyaccess protocols are managed effectivelyas the traffic managementand
location of construction works change.

20.34 Storage, handling, and transport of dangerous goods and hazardous materials

Dangerous goods thatmaybe used during construction are listed in Table 20.1 The storage and handling ofthese
dangerous goods and hazardous materials during the construction work has the potential toimpactthe
surrounding communityand environmentifleaks and spills occur orifexcessive amounts of dangerous goods are
stored ortransported exacerbating the potential for fire, explosion orinhalation impacts.

These potential dangerous goods and hazardous materials have been compared to the storage and transport
thresholdsin the guidance document Applying SEPP 33 (referto Table 20.1). These thresholds representthe
maximum amounts of dangerous goods thatcan be stored ortransported to and from the projectsite without
causing a significantrisk to the communityor environment.
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Table 20.1 Dangerous goods volumes and thresholds
Material Dangerous Storage method SEPP 33 thresholds
Good Code . .
Class Storage volume Minimum storage distance Transport
from sensitivereceivers
Diesel C11; 3PG 20 litre drums/ carry cans Greater than 5 tonnes, if 5 metres Not applicable if not transported
12 stored w ith other Class 3 w ith Class 3 dangerous goods
flammable liquids
Petrol C11; 3PG 20 litre drums Greater than 5 tonnes, if 5 metres Not applicable if not transported
12 stored w ith other Class 3 w ith Class 3 dangerous goods
flammable liquids
Lubricating and hydraulic | C2 20 litre drums n/a n/a Not applicable, if not transported
oils and greases w ith Class 3 dangerous goods
Acetylene 21 Cylinders (up to 55 kg) in Greater than 0.1 tonnes (100 15 metres 2 tonnes; 30 times per w eek
rack kg)
Cement n/a Bags/pallets (in container) n/a n/a Not subject to Applying SEPP
33 transport thresholds
Premix concrete n/a Bags/pallets (in container) n/a n/a Not subject to Applying SEPP
33 transport thresholds
Concrete curing n/a 20 litre drums n/a n/a Not subject to Applying SEPP
compounds 33 transport thresholds
Concrete retardant 3PG I 205 litre drums Greater than 5 tonnes 5 metres 10 tonnes; 60 times per week
Epoxy glue 3PG I Small containers Greater than 5 tonnes 5 metres 10 tonnes; 60 times per week
Coagulants n/a 1,000 litre intermediate bulk n/a n/a Not subject to Applying SEPP
containers 33 transport thresholds
Acids 8PG Il 1,000 litre intermediate bulk Greater than 25 tonnes n/a 2 tonnes; 30 times per w eek
containers
Bases 8PG I 1,000 litre intermediate bulk Greater than 25 tonnes n/a 2 tonnes; 30 times per w eek

containers
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Material Dangerous Storage method SEPP 33 thresholds
Good Code - .
Class Storage volume Minimum storage distance Transport
from sensitivereceivers
Disinfectant 8PG i 500 litre intermediate bulk Greater than 50 tonnes n/a 2 tonnes; 30 times per w eek
containers
Anti-scalent n/a 100 litre drums n/a n/a Not subject to Applying SEPP
33 transport thresholds
Membrane preservative 8PG I 10 litre drums Greater than 50 tonnes n/a 2 tonnes; 30 times per w eek
De-bonding agents n/a Drums/ containers n/a n/a Not applicable
Contaminated w aste Dependent Bunded areas or removed Dependent on nature of Dependent on nature of Dependent on nature of material
on nature of | directly fromsite material material
material
Paint n/a 20 litre drums n/a n/a Not subject to Applying SEPP

33 transport thresholds
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In general,low volumes ofdangerous goods would be storedin construction compounds adjacentto the rail
corridor. The quantity of goods stored would be commensurate with the demand forthose goods so thatexcess
goods are notsitting idle.

The incorrectstorage or mishandling ofthese goods and chemicals could also resultin the potential contamination
of air, soils, surface water and/or groundwater. This could resultin health and safetyimpacts to the community
through inhalation and/or direct contact, fires and explosions orimpacts to the environmentdue to the
contamination ofland and water.

Health and safety impacts associated with potential exposure to dangerous goods and hazardous materials would
be minimised through implementation of standard managementmeasures within the CEMP relating to storage
requirements and handling protocols. This would accord with ARTC’s risk managementframework, environmental
managementsystem and safetymanagementsystem (referto section 20.5.1). In addition, the storage, handling
and transportofdangerous goods would be undertaken in accordance with the Dangerous Goods (Road and Rail
Transport) Regulation 2009 and the Code of practice for the storage and handling ofdangerous goods
(WorkCover NSW, 2005)

Storage of dangerous goods and hazardous materials would be avoided where possible in the proposed Warwick
Farm Recreation Reserve compound site (C2)due toits location near Lawrence Hargrave Special Education
School.

20.3.5 Health impacts
20.3.5.1 Access

Construction ofthe projectwould require the temporarydiversion of pedestrians and cyclists around the
construction site, a short-term closure ofthe shared path and occasional road and trafficlane closures (refer to
section 7.6.5).

A portion of the local population walk to work (Cabramatta-Lansvale 5 per cent, Warwick Farm 10.8 per cent), and
catch a train to work (Cabramatta-Lansvale 18.5 per cent, Warwick Farm 22.8 per cent) (ABS, 2018). This impact
may affect local residents thatuse the Parramatta to Liverpool Rail Trail Cycleway and the shared path over
Cabramatta Creek to access their place ofemployment, train stations or public facilities. This maychange people’s
daily commute routes and times, or how they access facilities.

Compound sites are proposed within Jacquie Osmond Reserve and Warwick Farm Recreation Reserve and
access to the projectsite would be required through both these reserves. This would resultin minortemporary
changes to reserve access points (forapproximatelytwo weeks when components ofthe Cabramatta Creek
bridge are being constructed), cordoning off some areas within the reserves and the reduced amenity of
neighbouring areas from noise, as discussed in section20.3.1. Three of the 12 softball diamonds would be
unavailable during construction.

These activities could resultin the following impacts:

. confusion and increased anxiety for pedestrians, cyclist and road users relating to access
arrangement to regular transport routes and recreational facilities

. pedestrians and cyclists choosing a less active method of transport to awid areas of construction
resulting in a loss of the health benefit of active transport

. confusion and increased anxiety for sensitive receivers wanting to use public areas, relating to access
arrangement and if the sites are open and available for use

. temporary loss of informal recreational areas and soft ball diamonds and reduced amenity of
remaining facilities, reducing community use and related health benefits derived from an active
lifestyle.

A construction traffic managementplan would be prepared prior to the commencementofworks as partof the
CEMP. The aim ofthe CEMP is to maintain the safetyof road users within and nearto the site. This would include
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providing safe movementoftraffic for both the general public and construction workers through defined routes,
diversions, signage, safe crossing points for pedestrians and cyclistand where needed traffic management staff.

Public consultation prior construction and the use of appropriate notifications and signage during construction
would inform the public aboutthe routes to access and the availability of areas ofrecreation. Consultationwith key
stakeholders such as Southern Districts Softball Association would be carried outto ensure the active lifestyle of
members couldbe maintained atthis location.

20.3.5.2 Air quality impacts

Construction activities are associated mainlywith vehicle movements, groundworks, vegetation removal and
concrete sawing, maycause emissions ofdustto be dispersed into the atmosphere. The air qualityimpact
assessment(referto Technical Report3) has predicted thatair qualitycriteria are metwithin 30 metres from the
boundaryof the projectsite.. There are a number ofresidents, businesses and public facilities such as active
transportroutes and public reserves within 30 metres including residents along Broomfield Streetand Sussex
Street.

Changes to air qualityhave the potential to disturb and cause irritation to some residents and workers oflocal
businesses when spending time outdoors. Users of sportand recreation facilities within 30 metres ofthe works
(Jacquie Osmond Reserve, Warwick Farm Recreation Reserve, Lawrence Hargrave School playground) mayalso
be exposed to dust, which has the potential to affect sports trainingand competition participants, and informal
users ofthe facilities. People who maybe more sensitive to dustimpacts from the projectinclude students of
Lawrence Hargrave School, infants, the elderlyand people with asthma.

The aim would be to prevent significantimpacts on receptors through the use of effective mitigation. Standard
mitigation relating to dustreduction measures and diesel emissions from plantand equipmentwould be includedin
the CEMP to minimise potential impacts. However, even with a rigorous managementmeasures in place, itis not
possible to guarantee thatthe dustmitigation measures would be effective all the time. As the projectis linearand
works would be staged, impacts would be temporaryand localised according to where the construction activity
workis occurring. Where appropriate mitigationmeasures are implemented, the potential for health impacts to
occuras a resultof dustgenerated oremissions from vehicles during construction is considered to be low.

Exposure to additional dustcan be reduced atresidential and business properties, and indoor communityfacilities,
by partiallyor fully closing windows and spending time indoors when construction is occurring nearby. Spending
less time outdoors mayimpactsome resident’s active lifestyles and the health benefits resulting from this.
However, this is expected to be temporaryand localised accordingto where the construction activity work is taking
place.

20.3.5.3 Noise and vibration

Construction activities and associated vehicle movements and deliveries resultin increases in noise and vibration,
with the potential to affect surrounding sensitive receivers.

According to the noise and vibration impactassessment (referto Technical Report2), construction ofthe project
would resultinatemporaryincrease in noise levels for sensitive receivers within 150 metres of the projectsite,
with some specificlocalised constructionactivities causing ‘highlyintrusive’ noise impacts on receivers close to the
projectsite. Residents and businesses within a 600 metres radius of construction works also have the potential to
experience noise impacts during nighttime construction activities.

Sensitive receivers within 140 metres ofthe construction works have the potential to experience impacts on
human comfortduring construction. These impacts would be occasional and notcontinuous throughoutthe
construction period.

Noise and vibration impacts mayaffectthe amenityof nearby residential properties, businesses and community
facilities. This could reduce the use of outdoor areas, and the associated health benefits from an active lifestyle.

Noise impacts can also cause sleep disturbance for residents located close to construction works during the night
time, and for shift-workers during the daytime. The study area mayinclude winerable communities who maybe
more sensitive to noise and vibration impacts, such as people with a higher need for assistance with self-care,
communication or mobilityservices,due toiliness, age ordisability. However, as a linear projectworstcase noise
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and vibration impacts would be temporaryand localised according to where the construction activity work is
occurring.

Users ofsurrounding social infrastructure who maybe more sensitive to noise and vibration impacts include
students of Lawrence Hargrave Special Education School (within 100 metres). It is likelystudents who attend the
school maybe more wlnerable to noise and vibration impacts. This mayresultin diminished comfort,
concentration, dailyroutine and overall wellbeing of the students. Consultation with the school will be carried out
priorto works commencing.

Noise impacts to a hospital could resultin levels of anxiety, sleep deprivation orannoyance to patients orinterfere
with ability of staff to carry out theirwork. Liverpool Hospitalis located around 600 metres from the closestpartof
the projectsite. This is at the very edge of the potentialimpactarea for noise. However, itis located further from
the more significantconstruction impacts (ie areas where piling for bridges or demolition ofthe noise wall are
located) and therefore impacts are not predicted. Standard mitigation measures proposed to minimise impacts to
receivers closerto the projectwould also benefitand minimise impacts to Liverpool Hospital.

Given that the project's main site compound is located withinpartof Jacquie Osmond Resenve, users ofthe
playing fields would have the potential to experience noise and vibration impacts. This mayaffectparticipants
during training sessions, weekend competitions and tournaments, causing changes to the way in which
participants make use ofthe facility. Three softball diamonds would be affected Impacts are expected to be low
with the exception of tournaments which would resultin a larger number of players and greater use offacilities at
onetime. Public consultationwould be undertaken to inform detailed construction planning and signage would
establish as necessaryto inform the public aboutaccess and the availabilityof areas ofrecreation. Consultation
with key stakeholders such as Southern Districts Softball Association would be carried outto ensure the active
lifestyle of members could be maintainedatthis location as much as possible.

20.3.6 Other health and safety risks

A number of other construction activities could resultin impacts to the safety the local communityif improperly
managed. Theseinclude:

. items falling off vehicles during the transportation of equipment, excavated spoil and material to and
from site

. transportation of hazardous goods to and from the project site

. potential for risks to pedestrian/public safety resulting from unauthorised access to construction work
areas.

Safety risks during construction and trans portation of materials byroad or rail would be managed bythe
implementation of standard workplace health and safetyrequirements including the requirements ofthe
Dangerous Goods Code’ and ARTC’s risk managementframework (referto section 20.5.1).

The potential for unauthorised access to resultin safetyrisks is considered to be low, based on NSW workplace
safety laws. This requires construction sites to have adequate site security, which includes appropriate fencing and
access restrictions. The construction contractor would needto ensure thatconstruction sites are secure atall

times, construction plantand equipment could notbe activated by unauthorised persons and take all possible
actions to prevent entry by unauthorised persons.

20.3.7 Cumulative impacts

Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

There are no other known construction projects proposed in the immediate vicinity of the projectsite, and therefore
no cumulative impacts relating to safetyissues with other projects are predicted.

Cumulative impacts relating to transportation ofhazardous goods and related safetyrisks during construction are
predicted to be low and would managed bythe implementation of standard workplace health and safety
requirements including the requirements ofthe Dangerous Goods Code and ARTC’s risk managementframework.
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As the airqualityimpacts from the construction ofthe projectare predicted to be transitoryand criteria are met
within 30 metres from the boundaryof the projectsite, the cumulative impacts would be minimal unless an
additional source ofdust (to this project) was generated close to receptors. There are no other known construction
projects proposed for the area.

As the noise impacts from the construction ofthe projectare predicted to be transitoryand confined to an area
nearthe boundaryof the project, the cumulative impacts would be minimal unless additional sources (to this
project) of noise was generated close to receptors. There are no other known construction projects proposed in
the vicinity of the projectsite. The potential for cumulative noise and vibration impacts from development proposals
in the widerarea would be low due to the separation distances between the construction areas for the projectand
otherproposals. Therefore no significantcumulative impacts with other projects are predicted.

During scheduled possessionperiods there maybe other rail maintenance work being conducted within the
Sydney Trains rail corridor next to the SSFL. This mayresultin noise from construction works being exacerbated
during this period. Noise from these activities would be managed within standard mitigation measures and out of
hours protocols to minimise impacts to sensitive receivers.

20.4 Assessment of operation impacts
20.4.1 Public safety
20.4.1.1 Safety for road user, pedestrians and cyclists

Following completion ofthe project, road, pedestrian and cycle facilities would be re-instated in a similarorsame
location, as described in section 6.2.4. Therefore, there would be no additional impacts to the safety of road users,
pedestrians and cyclists from operation ofthe project.

The new rail bridge over SussexStreetwould extend the existing road, cycle and pedestrian routes which go
underthe rail bridges. The landscape and visual impactassessmentfor the project (refer to Technical Report10)
outlines the use of Crime Prevention Through EnvironmentalDesign principles, to be included in the proposed
lighting design for the connections under the bridge to achieve adequate illumination during the nighttime.

The repositioned retaining wall and noise wall on Broomfield Streetwould be designed with appropriate tolerances
to wind shear and potential collapse and would meetappropriate standards. Therefore anysafety issues related to
collapse of structures is considered low.

20.4.1.2 Safety for public recreation users and neighbouring residential areas

Following completion ofthe project Warwick Farm Recreation Reserve would be returned to its pre-construction
condition and public access routes to these areas. Therefore, there would be no additional impacts to public health
and safety from the operation ofthe project.

Jacquie OsmondReserve and its access points would be returned to its pre-construction condition. It would
however, be slightlysmaller bya few metres, due to the expanded rail corridor. It would also have a new retaining
wall between the public area and the rail corridor for part of the length of the reserve. The structural analysis and
design ofthe wall would meetthe appropriate standards. Therefore anysafety issues related to the retaining wall
are considered low.

On completion ofthe project, the road corridor along Broomfield Streetand SussexStreetwould be re-instated in
a similarlocation, as described in section 6.2.4. The rail corridor would be a few metres closerto these residents.
There would be no additional impacts to the safety of residents living on these streets and anyrail incidents would
be managed according to ARTC existing risk managementframework outlined in section 20.5.1.

20.4.2 Underground and aboveground utilities

Some utilities would be relocated during construction. No further changes to utilities are expected during operation
of the projectand therefore no impacts to sensitive receivers are anticipated.
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20.4.3 Storage, handling and transport of dangerous goods and hazardous materials
There are no areas within the operational site thatwould be used for the permanentstorage of chemicals.

The amountofhazardous materials and dangerous goods thatwould be used during maintenance activities would
be much smallerthan the volumes required during construction. Hazardous materials and dangerous goods
required during maintenance would be similar to those listedin Table 20.1. These would be managed within the
ARTC’s existing risk managementframework outlined in section 20.5.1 and standard operating procedures
established for the existing SSFL. Any potential risks ofleaks oremissions are considered to be low. Health and
safety impacts to the communityfrom exposure to these contaminants through inhalation and/or direct contact, is
considered to be low.

Transportofhazardous materials and dangerous goods via rail during freightoperations has the potential to cause
impacts to the surrounding communityand the environmentthrough leaks and spills. The transportofhazardous
materials and dangerous goods would be the responsibilityofthe freight operator/s and would be undertakenin
accordance with relevantstandards and regulatoryrequirements including the Dangerous Goods Code, ARTC’s
existing EPL (EPL #3142)and ARTC'’s standard operating procedures.

20.4.4 Emergency vehicle movements

Operation of the projectwould not change existing vehicle access arrangements, increase flooding of roads or
lowerthe existing heightrestrictions under bridges. Therefore, there would be no additional impacts to emergency
vehicle movements as aresultofthe project. However, flooding would occur atthe same publicroad locations as it
is currently occurring.

20.4.5 Health impacts
20.4.5.1 Changes to access

Following completion of the project, Warwick Farm Recreation Reserve and Jacquie Osmond Reserve would be
returned to its pre-construction condition with the same publicaccess routes to these areas. The existing 12
softball diamonds within Jacquie Osmond Reserve would returned to pre-construction condition. Health benefits
associated with the full use of public areas for sportand informal recreation would be returned to the local
community.

As described in Technical Report 10 - Landscape and visualimpactassessment, the urban designofthe project
would include considering improving pedestrian and cyclistsafety. Clear sightlines would be provided following the
clearance of existing vegetation between SussexStreetand the pedestrian bridge over Cabramatta Creek. This
would improve visibilityof pedestrians and cyclists to passing vehicles and improve the ability of active transport
users to see the road clearlybefore crossing SussexStreet. Clear sightlines would also be provided through
strategies such as reduction ofunnecessaryclutter on paths (such as bollards and lightpoles) and adequate
lighting especiallyin relation to the addition ofbridge structures and new signage.

Signage and lighting would also be installed where the shared path diverts from Cabramatta Creek underthe
bridge at Jacquie Osmond reserve. This will improve connectivity and safety in this location.

20.4.5.2 Air quality impacts during operation
Some communitymembers maybe sensitive to dustand emissions from operational trains. Sensitive receivers
would include people with asthma, elderly, infants, and students atLawrence Hargrave School.

According to the air qualityimpactassessment(Technical Report3),anincreasein average annual levels of
contributing pollutants (such as dustand emissions) from operation ofthe projectare predicted to be negligible.
Dustand emissions would continueto be managed in accordance with ARTC’s standard operating procedures
and ARTC’s existing EPL. Operational impacts resulting in additional impacts to health are therefore consideredto
be negligible.

20.4.5.3 Noise and vibration impacts during operation

The noise and vibrationimpactassessment(Technical Report2) indicates thatoverall operational noise and
vibration impacts will be negligible; however, surrounding communitymembers may perceive the additional noise
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from trains to be a nuisance. One residential propertymaybe impacted by the projectduring operationand as a
resultfurtherreasonable and feasible mitigationwill be explored to mitigate this impact.

There is also potential for students of Lawrence Hargrave Special Education School to be more vulnerable to the
increased train noise; however, the school is alreadydirectlynext to the rail corridor and the proposed operational
alignmentwill be on the opposite side ofthe existing corridor to the location ofthe school. As suchitis expected
that there wouldn’tbe a noticeable difference to students as a resultofthis project.

20.4.6 Other safety issues and hazards
Potential impacts to the safety of the local communityduring operation include:
. security risks from unauthorised access or vandalism.

. security of the rail corridor would be undertaken in accordance with ARTC’s standard operating
procedures and risk management framework which would include continued maintenance of security
features such as fencing.

20.4.7 Cumulative impacts

Potential health and safetyimpacts during operation ofthe projectassociated with other approved and proposed
projects are notanticipated to increase the risks to public safetyor health when combined with the operational
project.

20.5 Management of impacts
20.5.1 Approach
20.5.1.1 Approach to mitigation and management

In general, potential health and safetyimpacts would be avoided by:

. managing construction and operation in accordance with relevant legislative policy requirements and
ARTC'’s existing risk management framework (discussed further below)

. designing, constructing, and operating the project to minimise risks to health and safety
. implementing the management and mitigation measures provided in Table 20.2.

During construction a CEMP would be prepared minimise the risks to community safetywhich would include:

. actions to awoid impacts, such as compound and worksite layouts, appropriate hoarding, security
features and storage requirements for hazardous and dangerous goods

. actions to minimise impacts, such as dust and noise management, appropriate management of
contaminated spoil, incident management and spill response procedures.

Response to emergencies during operation would be undertaken in accordance with ARTC’s existing Safety
Management System and associated procedures (refer to section 20.5.1). Maintenance activities would be
managed through ARTC’s existing maintenance procedures.

20.5.1.2 ARTC’srisk management framework

As part of ARTC’s operational systems and procedures, ARTC has an existing managementframework for
managingrisks and minimising impacts associated with operating its infrastructure. This includes avoiding,
minimising and managing risks related to public safetyand incidentmanagement. The projectwould be managed
through the existing ARTC operational systems and procedures.

The existing framework includes, but is not limited to:
. ARTC Environmental Management System and its associated procedures, work instructions and tools

. ARTC's existing Safety Management System
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. ARTC Strategic Risk Management Protocols RM-01

. ARTC Incident Management Procedure SP-03-08

. ARTC Incident Management Manual TA44

. ARTC Rail Safety Risk Management Procedure SP-03-00

. General Instructions, Train Marshalling, Rail Infrastructure Corporation version 4.0 (2004)

. General Instructions, Loading Restrictions, Rail Infrastructure Corporation version 3.3 (2004)

. ARTC Train Operating Conditions (TOC) Manual — Division Pages (Version 13, TS TOC.2: 2018
issue 2)

. ARTC Monitoring and Responding to Extreme Weather Events Procedure (OPE-PR-014)
. ARTC Train Operating on Catastrophic Fire Days Work Instruction (OPE-WI-009).
20.5.1.3 Expected effectiveness

ARTC and its contractors have experience managing potential air quality, noise and health and safetyimpacts
associated with the construction and operational phases ofrail development projects. Compliance with ARTC’s
risk managementframework, SafetyManagement System and implementing of the mitigation measures outlined
in Table 20.2 through the CEMP are expected to be effective in managing the potential risks to health and safety.

Monitoring of safety measures would occur dailyas part of routine site management procedures, formovement of
hazardous goods, safe workplace practices, and regular testing and monitoring ofanyfire and life safety systems.
Audits and reporting on the effectiveness ofenvironmental managementmeasures is generallycarried outto
demonstrate compliance with managementplans and otherrelevantapprovals and would be outlined in detail in
the CEMP prepared forthe project.

Regularmonitoring and inspections would be undertaken during construction to confirm the effectiveness of
mitigation measures. Monitoring and inspections would include, butnot be limited to Project Contractor’s
supervisoryinspections on a dailybasis, environmental representative weeklyinspections and anymonitoring
relating to managementofnoise and air qualityemissions.

20.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potentialrisk, health and safetyimpacts are listed
in Table 20.2. These measures would be in addition to the mitigation measures outlined to manage the following:

. impacts to traffic and transport, refer to section 8.5
. noise and vibration impacts, refer to section 9.6
. air quality impacts, refer to section 10.5
. impacts from contamination, refer to section 12.5
. social impacts, refer to section 18.5.
Table 20.2 Mitigation measures
Stage Impact Measure
Design Public health and safety A hazard analysis will be undertaken during the detailed design

stage to identify further risks to public safety from the project, and
how these wiill be mitigated through safety in design and
construction methodology.

Public safety from collapse | All structures such as the retaining w all in Jacquie Osmond Reserve
of structures, and the noise w allon Broomfield Street will be designed to meet
embankments or w alls appropriate standards, w ith sufficient tolerances to loads and wind
gusts to prevent collapse.
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Stage Im pact Measure
Safety of road, pedestrian Lighting design under the Sussex Street bridge w ill consider the
and cycle connections Crime Prevention Through Environmental Design principles.
under the widened Sussex
Street bridge

Construction Public safety from, fires, The CEMP willinclude emergency response procedures in

explosions, flooding and
inundation

consultation with relevant stakeholders. It wouldinclude measures
to minimise the potential for health and safety impacts on the local
community and environment such as fire management procedures.

Public safety from collapse
of structures,
embankments or walls

Construction methodology w ill be selected to ensure collapse of
partially built structures so not occur during construction.

The CEMP willinclude emergency response procedures in
consultation with relevant stakeholders. It wouldinclude measures
to minimise the potential for health and safety impacts on the local
community and environment should an incident occur.

Rupture or damage to
services and utilities

The location of utilities, services, and other infrastructure willbe
identified prior to construction to determine requirements foraccess
to, diversion, protection and/or support. This willinclude as required,
undertaking utilities investigations, including intrusive investigations,
and consultation with service providers.

Anxiety, confusion and
safety concerns from
changes to roads,
footpaths and cycle routes

A construction traffic management plan will be prepared as part of
the CEMP as per mitigation measure C1.1. This will detail the
actions and infrastructure needed to ensure a continuous, safe and
efficient movement of traffic for both the general public and
construction w orkers. This will include defined routes, diversions,
signage, safe crossing points for pedestrians and cyclists and w here
needed, traffic management staff.

Public health and safety
from falling items contact
w ith construction sites.

An appropriate layout of compounds sites, construction
methodology and hoardings to will be established to prevent any
construction items exiting the site in an uncontrolled manner. This
will meet all relevant requirements of NSW w orkplace safety law s.

Reduced health benefits
from changes to areas of
public recreation and active
transport routes

Public consultation will be carried out prior and during construction
to inform the public about the routes to access and the availability of
public reserves and softball area.

Signage will be provided to identify access points to reach areas of
public recreation and active transport routes.

Consultation with key stakeholders such as Southern Districts
Softball Association will be carried out to ensure the active lifestyle
of members could be maintained at this location.

Unauthorised access to the
project site resulting in
injury or fatalities

NSW w orkplace safety law s w hich require construction sites to have
adequate site security, such as appropriate fencing will be follow ed.
Appropriate actions or security devices will be used to prevent
construction plant and equipment being activated by unauthorised
people.

Reduced public use of
Jacquie Osmond Reserve
and Warw ick Farm
Recreation Reserve

All public areas w ill be returned to their pre-construction condition
and the same public access routes to these areas. The existing 12
softball diamonds w ithin Jacquie Osmond Reserve will be reinstated
to pre-construction condition in consultation w ith the Southern
Districts Softball Association.
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Stage Im pact Measure
Operation Unauthorised access to the | Security of the rail corridor will be undertaken in accordance w ith
rail corridor ARTC's standard operating procedures and risk management

framew ork w hichwi illinclude continued maintenance of security
features such as fencing.

Public health and safety Operation of the project willbe undertaken in accordance w ith
from emissions/leaks of ARTC's standard operating procedures and EPL 3142.
dangerous goods and
hazardous materials

20.5.3 Consideration of the interaction between measures

Mitigation measures to control impacts to health and safetyof the communitymayreplicate mitigation measures
proposed for the control of impacts associated with noise, air quality, water quality, contamination, traffic and
access, social impacts and waste management.

All mitigation measures for the projectwould be consolidated and described in the CEMP. The plan would identify
measures thatare common between differentas pects. Common impacts and common mitigation measures would
be consolidatedto ensure consistencyand ease ofimplementation.

20.54 Managingresidual impacts

A residual risk analysis was undertaken following the impactassessmentsummarisedin this chapter. The results
of the residual risk analysis are provided in AppendixD and summarisedbelow.

The mitigation and managementmeasures outlined in section20.5.2 have been designed to minimise the potental
impacts to people and the environment.

Regardless, construction and operation ofthe projectstill involves some level ofresidual impact. An unplanned
incidentcould still occur without prior notice which can degrade safety, resultin emissions, or harm to the
environment. There is the possibilitythat unplanned incidents can resultin severe injuryand/or death and may
require the partial or full closure ofthe affected roadway, rail corridor or publicreserve for an extended period. This
riskis inherentwith the operation ofa complexinfrastructure construction project.

With the implementation of design features and the safeguards identified in this chapter, the residual impact
associated with hazards and risks associated with the project are considered low.
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21 Climate change and greenhouse gases

This chapter provides the climate change risk assessment for the project and considers the projects
contribution to greenhouse gas emissions. It predicts the volume of greenhouse gases emissions, the
potential risks that climate change could have on the project, and provides recommended adaptation
controls and mitigation measures. It has been informed by the climate change assessment undertaken by
GHD. A full copy of the climate change assessment report is provided as Technical Report 12 — Climate
change risk assessment. The report was written to address the relevant SEARs which are outlined in
Appendix A.

21.1 Assessment approach
21.1.1 Methodology
21.1.1.1 About climate change

Climate change has the potential to alterthe frequency, intensityand distribution ofextreme weatherrelated
natural hazards, including more intense and frequentheatwaves, droughts, floods and storm surges. The risk of
climate change impacts on rail infrastructure need to be consideredas partofthe design process, as structures
need to be designed to lastformanyyears, and therefore need to be resilientto climate change.

Climate change adaptation planning and risk managementis an evolving field. Responses to reduce the risks of
climate change broadlyfall into two categories: mitigation and adaptation. Usingthe definitions of IPCC (2007),
mitigation aims to reduce human effects on the climate system bystrategies to reduce greenhouse gas sources
and emissions, and to enhance greenhouse gas sinks. Adaptation refers to adjustmentsin response to actual or
anticipated climate changes or their effects, to moderate harm orto exploitbeneficial opportunities. Infrastructure
design and planning needs to incorporate adaptation measures, based on the assessed risk ofclimate change o a
proposal.

Although climate projections representthe presentlyaccepted forefront of climate change science, there is stilla
high level of uncertaintythat exists regarding the climate changes thatmayactually eventuate. The inevitability of
uncertaintyis stated within Australian Standard 5334:2013 Climate change adaptation for settlements and
infrastructure —arisk based approach,anditis recognised thatdecisions and adaptation planning processes
should be flexible enough to cope with potential knowledge gaps.

21.1.1.2 Climate change risk assessment

The purpose ofthe climate change risk assessmentfor the projectis to:
. identify the potential climatic events and hazards that could impact the project, based on its scale,
location, structural components and design life

. assess climate changerisk under two timeframes and emission scenarios to provide an indication of
potential risks

. link infrastructure wilnerability associated with climate change to the design of the project, and
potential adaptation options to improve structure resilience.

The overall approach to the assessmentinvolved modelling two potential climate change scenarios for the study
area using the Commonwealth Scientific and Industrial Research Organisation’s (CSIRO) ‘Australian Climate
Futures’ climate change modellingtool, and assessingthe potential risks for the projectbased on these scenarios.

The assessment involved:
. reviewing climate data

. deweloping projections of the future climate in the study area and as per AS 5334, determining the
climate projection scenarios for the assessment and the Representative Concentration Pathway (RCP)
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o near term, moderate scenario using 2030 and RCP 4.5

o long term, extreme scenario using 2090 and RCP 8.5
. undertaking a detailed climate change risk assessment and determining risk ratings
. identifying potential adaptation measures and/or design strategies based on the identified risks and

potential impacts.

A detailed description ofthe assessment methodologyis provided in Chapter 3 of Technical Report12. A
summaryofthe results is provided in the following sections.

21.1.1.3 About greenhouse gases

A greenhouse gas is a gas thatabsorbs and emits radiantenergywhich then warms the atmosphere. A
greenhouse gas assessmentquantifies the total greenhouse gases produced directlyand indirectlyfrom an
activity. The purpose ofthis assessmentis to assess the volume and potential impactofemissions on the
environmentfrom the construction and operation ofthe project.

Global Warming Potential is a metric used to quantifyand communicate the relative contributions of different
gases to climate change overa given period of time. Global Warming Potential accounts for the radiative
efficiencies ofvarious gases and their lifetimes in the atmosphere, allowing for the impacts ofindividual gases on
global climate change to be compared relative to those for the reference gas carbon dioxide.

This assessmentusedthe Global Warming Potential levels provided Departmentofthe Environmentand Energy
(2018) National Greenhouse Accounts. The greenhouse gases considered in this assessmentand the
corresponding Global Warming Potentialfor each gas are listed in Table 21.1. These are reflective of radiative
forcing over a 100 year time horizon.

Table 21.1 Greenhouse gases and 100 year global warming potentials
Greenhouse gas Global Warming potential Discussion
Carbon dioxide (CO2) 1 NA
Methane (CHa) 25 Methane has 25 times more w arming potential than
CO2
Nitrous oxide (N20) 298 Nitrous oxide has 298 times more w arming potential
than CO2

Source: Department of the Environment and Energy (2018) National Greenhouse Accounts (Appendix 1).
21.1.1.4 Greenhouse gas emissions methodology

The greenhouse gas assessmentinvolved:

. identifying relevant aspects of energy use and emissions from construction and operation and
considered possible emissions sources of greenhouse gases, including (CO>), nitrous oxide (N20),
and methane (CHa.

. determining the tonnes of carbon dioxide equivalent emissions (t CO.-e) for each activity and the total
greenhouse gas emissions attributable to the project

. providing a qualitative assessment of the impacts of greenhouse gas emissions, including reduction of
greenhouse gas from diversion of road freight to rail

. recommending greenhouse gas mitigation and reduction opportunities.

21.2 Climate change and greenhouse gases
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This assessmentconsidered onlygreenhouse gas emissions sources within the boundaryof the project, and
excludes upstream and downstream emissions. The following emission sources were considered in the
assessmentscope:

. fuel and electricity consumption during construction activities
. fuel used in the delivery of materials, plant and equipment

. construction personnel commuting

. fuel and electricity consumption during operations.

This assessmenthas notincluded emissions likelyto be negligible such as small quantities of chemicals,
hydrocarbon leaks or vegetation clearance. Italso does notinclude Scope 3 emissions (ie embodied energy of
construction materials, management of waste materials), or diesel consumption byfreighttrains and associated
GHG emissions which are the responsibility of the freight company.

Activity data used for the GHG assessmentwas provided by ARTC or estimated by GHD. All Emission Factors
used were as perthe NGER (Measurement) Determination. The assessmentwas based on emission factors
available atthe time of the assessmentand future changes in emission factors were notconsidered.

21.1.2 Risks identified

The preliminaryenvironmental risk assessment undertaken for the projectincluded potential risks associated with
Aboriginal heritage. Potential risks were considered according to the impacts thatmaybe generated bythe
construction and/or operation ofthe project, pre-mitigation. The purpose ofthe preliminaryenvironmental risk
assessmentwas to inform the impactassessment. Furtherinformation on the preliminaryrisk assessment,
including the approach and methodologyis provided in AppendixD.

The assessed risklevel forthe majorityof potential climate change and greenhouse gas risks was medium. Risks
with an assessed level of medium orabove include:

. increased electricity and fuel use during construction

. increased demand on local and regional resources during construction

. greenhouse gas emissions from combustion of fuels during plant/vehicle operation
. increased energy consumption associated with the use of site compounds.

These potential risks and impacts were considered as partofthe assessment. The assessmentalso considered
matters identified bythe SEARs and stakeholders, as described in Chapter 3 (Approval and assessment
requirements)and Chapter 4 (Consultation).

21.1.3 How potential impacts have been avoided/minimised

As described in Chapter 6 (Projectfeatures and operation) and Chapter 7 (Construction), design developmentand
construction planning has included a focus on avoiding and/or minimisingthe potential for environmental impacts
during all key phases ofthe process.

Potential climate change and greenhouse gasimpacts have been avoided/minimised where possible bythe
following:

. climate change risks identified were integrated and validated into the overarching Safety in Design
hazard log

. wind loading, drainage and other weather phenomenon has been considered in the reference design

. drainage has been considered at reference design to minimise impacts to flood risk.

. the immunity of the rail line to flood risk has been builtinto the design and is greater than a 1 in 200
year event
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. design life of the varying infrastructure components has been considered at reference design. The rail
bridge structure and retaining wall structure are anticipated to have a 100 year design life. The road
and noise wall design is anticipated to have a 25 years design life.

21.2 Existing environment
21.2.1 Climate baseline relating to the project site

A review of existing climate data and pastextremes has identified the following features ofthe project site and

surrounding area:

. the project site has been known to flood, in particular the Cycleway and Broomfield Street, both as a
result of limited stormwater drainage causing over land flows and from Cabramatta Creek flooding

. some vegetation along Cabramatta Creek has been mapped in a number of vegetation classes on the
bushfire prone land map

. the project site is impacted by extreme heat events. Fairfield City Council and Liverpool City Council
are both part of the Western Sydney Regional Organisation of Councils (WSROC) which identifies
urban heat as a major concern for western Sydney.

21.2.2 Climate projections

The key messages relating to the location of the projectsite as presented on CSIRO’s Climate Change in Australia
projection summarytool (CSIROand BOM, 2015) are as follows:

. average temperatures will continue to increasein all seasons with very high confidence

. more hot days and warm spells are projected with very high confidence. Fewer frosts are projected
with high confidence

. decreases in winter rainfall are projected with medium confidence. Other changes are possible but
unclear

. increased intensity of extreme rainfall events is projected, with high confidence

. mean sea level will continue to rise and height of extreme sea-level events will also increase with very

high confidence
. a harsher fire-weather climate in the future with high confidence

. on annual and decadal basis, natural variability in the climate system can act to either mask or
enhance any long-term human induced trend, particularly in the next 20 years and for rainfall.

Detailed trends of climate data are provided in section 4.3 of Technical Report 12.
21.2.3 Greenhouse gases

Australia’s national greenhouse gas emissions, by sector, for the year to December 2017 are presented in Table
21.2. Total annual emissions are 533.7 Mt CO»-e.

The mostrecentlypublished state-based emissions inventoryis for 2016. NSW greenhouse gas emissions, by
sector, for the 2016 year are also presented in Table 21.2. Total annual emissions are 131.6 Mt CO2-e.

21.4 Climate change and greenhouse gases
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Table 21.2 Australian and NSW greenhouse gas emissions
Emissions Source 2017 Australian Emissions 2016 NSW Emissions
(Mt COz-e) ! (Mt CO2-e) 2
Energy — Hectricity 184.5 51.8
Energy — Stationary Energy excluding electricity 96.9 15.3
Energy — Transport 100.0 274
Energy — Fugitive Emissions 55.4 15.6
Industrial processes and product use 35.8 13.2
Agriculture 71.2 17.5
Waste 12.6 3.2
Land Use, Land Use Change and Forestry -22.7 -12.5
Overall Total 533.7 131.6
Source:

Department of the Environment and Energy (2018) Quarterly Update of Australia’s National Greenhouse Gas Inventory:
December 2017

Department of the Environment and Energy (2018) State and Territory Greenhouse Gas Inventories: 2016

21.3 Assessment of construction impacts
21.3.1 Greenhouse gases

Assumptions used in estimating greenhouse gas emissions for the construction and operation ofthe projectare
listed in Table 21.3.

Activity data used for the greenhouse gas emissions assessmentwas provided by ARTC or estimated by GHD. All
EmissionFactors usedwere as perthe Commonwealth Departmentof Environmentand EnergyNational
Greenhouse and EnergyReporting (NGER) (Measurement) Determination 2008 (1 July2018 version). The
assessmentwas based on emission factors available atthe time ofthe assessmentand future changes in
emission factors were notconsidered.

Table 21.3 Greenhouse gas assessment assumptions by source —construction

Parameter Assumption

Diesel combustion | Diesel use has been estimated by ARTC at 6,500 L/w eekfor the duration of the construction
— stationary period for mobile and stationary plant and equipment. This equates to 676 kL over the 2 year
energy purposes construction period. This covers construction of the new rail track, track realignment, bridge
w orks, road w orks and ancillary infrastructure.

Diesel combustion Diesel use for employee commuting w as estimated at 197 kL over the construction period,

— transport based on maximum number of employees during possession and non-possession periods.

urposes
purp Diesel use for transporting plant and equipment to site was estimated as 273 kL over the

construction period, based on average heavy truck movements.

Hectricity use Hectricity used at the three site compounds (site offices, meal rooms, firstaid rooms,
toilet/show ers) has been estimated at 334 MWh, based on typical loads for demountable
buildings.
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Construction emissions are estimated in Table 21.4 as approximately 3,400 tCOz-e.

Table 21.4 Construction emissions
Activity Emissions (t CO2-e)
Diesel combustion — transport purposes 1,281
Diesel combustion — stationary energy purposes 1,832
Bectricity use 274
Total 3,386

The quantity of emissions estimated to occur during construction are estimated atapproximately 3,400 tCO»-e
during the entire construction period. Construction emissions wouldbe oflimited duration overtwo years.
Australia’s national greenhouse gas emissions, are presentedin Table 21.3 above.

Estimated emissions savings from shifting freight transportfrom road to rail is estimated atapproximately9,900
tCO2-e/annum for the SSFL. Any emissions from construction ofthe projectare more than offsetby the potential
savings in emissions from shifting some freighttransportation from road to rail.

21.3.2 Cumulative impacts
Other projects thathave the potential to occur at the same time as the projectare describedin AppendixE.

As the impacts from the construction ofthe projectrelating to emissions are predictedto be transitoryand confined
to an area 30 metres from the boundaryof the project, the cumulative impacts would be minimal unless an
additional source of diesel emission emissions and electricityuse (to this project) was generated. There are no
otherknown construction projects proposed in the immediate vicinity of the project.

21.4 Assessment of operational impacts
21.41 Climate change

This initial climate change risk assessmentidentified eleven climate hazards and associatedrisks which are
applicable to the project. Current control measures were identified which describe the controls and adaptation
measures incorporated withinthe scope ofreference design, which addresses the requirementofthe SEARs to
incorporate climate change risk mitigation in design. Additionally, potential controls were identified which represent
adaptation actions which could be implemented atdetailed design, or operation, assisting in minimising residual
impact.

No high or very high risks were identified, in partreflecting the effective adaptation measures alreadyidentified
and implemented as partofreference design. Asummaryof the low and medium climate change risks identified,
including the existing controls and initial assessmentof consequence and likelihood, is provided in Table 21.5.
Principle risks identified related to flooding and storms. These risks are discussed further below.

21.4.1.1 Flooding

Flood risk to the projectcould arise from flooding of Cabramatta Creek orinundation from runofffrom surrounding
streets if storm drainage reaches capacity. Climate change flood risks have been assessed in Technical Report5
— Hydrology and flooding impactassessment, by increasing the modelled runoff from rainfall in the 100 year event
by 10 per cent to accountfor increased rainfall expected in the future. This is greater than the four per cent
increasetothe 1 in 20 year rainfall eventwhich is projected for 2030.

The immunity of the rail line has been builtinto the design and is greaterthana 1in 200 year event. Modelling of
the 1in 500 year eventindicates the potential for overtopping ofthe rail track further south ofthe rail bridge around
Jacquie OsmondReserve and justnorth ofthe car yard.

21.6 Climate change and greenhouse gases
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The flood modelling determined thatin existing circumstances there is significantflooding for Broomfield Streetfor
the 1in 100 year flood event with 10 per centaddition for climate change (Technical Report5 — Hydrology and
flooding impactassessment). This includes inundation to houses and unsafe velocity flows on some parts ofthe
street. Due to existing stormwater capacity constraints the immunityfor Broomfield Streetis less than the 10 per
cent AEP (more frequentthan 1in 10 years), and the flood immunityfor the cyclewayis assessedas the same(in
lightof the detailed modelling notcovering events more frequentthan this). These are indirectrisks to ARTC which
will not be the assetowner oroperator of Broomfield Streetor the Cycleway at the end of the project. The risk
alreadyexists and is experienced in the area due to the level of the assetin the landscape and the capacityof
existing infrastructure. The projectdoes notalterthe risk— ARTC proposes to match the existing infrastructure
capacity and not worsen the existing situation, noting thatengineering controls to reduce the risk of significant
flooding of Broomfield Streetand the cycleway are not reasonablyfeasible.

21.4.1.2 Storms

Extreme wind and storms were rated as mediumrisks due to the safety consequences ofthese events. For
example the risk of noise wall collapse would be rare, butwalls have been known to fall and cause a fatality in
exceptional circumstances. Generally, appropriate maintenance regimes would mitigate storm activitymore
broadly, ensuring thatthe potential for debris and blocked drains is keptto a minimum. ARTC currently has a
policy Monitoring and Responding to Extreme Weather Events, which provides direction around inspection
frequencies forvarious extreme weather alerts including wind and rainfall events. Adoption of this policyin the
managementofthe projectwould provide mitigation to storm eventimpacts in line with ARTC current practices.

The mostdifficultclimate change risks to anticipate and manage occur where multiple events coincide. For
example, although flooding has beenshown to be a low risk for the project, if maintenance schedules allowdebris
to block drainage systems then the controls cannotbe relied upon, and the risk offlooding would become
heightened. This has been reflected in the storm risk identified in Table 21.5, where debris and highintensity
rainfall are likelyto coincide.
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21.4.2 Greenhouse gases

Assumptions used in estimating greenhouse gas emissions for the operation ofthe projectare listed Table 21.6.

Activity data used for the greenhouse gas emissions assessmentwas provided by ARTC or estimated by GHD. All
emission factors used were as per the National Greenhouse and EnergyReporting (Measurement) Determination
2008, which was made under subsection 10(3) ofthe National Greenhouse and Energy Reporting Act 2007 .

The assessmentwas basedon emission factors available atthe time of the assessmentand future changes in
emission factors were notconsidered.

Table 21.6 Greenhouse gas assessment assumptions by source —operation
Parameter Assumption
Hectricity use Signalling controls use a small quantity of electricity during operations, estimated at

approximately 14 kVA. This is equivalent to 110 MWh per annum.

Operations of the SSFL are controlled from ARTC's Netw ork Control Centre South in Junee.
There is no additional electricity use at this control centre from the project.

Freight shift The expected additional diversion of freight fromroad to rail due to the project would result in
fuel savings. A conservative emission factor for road freight of 59 gCO»-e/tonne.km w as used,
compared w ith 30 gCO2-e/tonne.km for rail freight. The estimated additional freight transported
due to the project w as estimated as 340,589,000 tonne.km per annum (36 w agons per train, 75
tonne capacity, 50% loading, 36 km (SSFL distance from Macarthur to Sefton) and increase in
freight from 24 to 36 trains/day each way, at 80% capacity on average). it was assumed that
100% of this additional freight would have otherw ise been transported by road over the same
distance. This w as calculated for the w hole of the SSFL as this project removes the bottleneck
from the SSFL.

The only emissions from the projectduring operations are from minor electricityuse in signalling operations. These
emissions are estimated at 100 tCO.-e perannum.

Australia’s national greenhouse gas emissions, are presentedin Table 21.3. Total annual emissions are 533.7 Mt
CO2-e. Total annual NSWemissions are 131.6 Mt CO2-e. Annual emissions from the projectduring operations
would accountforapproximately0.00002 per centof Australia’s annual emissions and 0.0001 per centof NSW’s
annual emissions, which is insignificant. Emissions during operation are negligible and therefore no mitigation
measures are recommended.

Estimated emissions savings from shifting freighttransportfrom road to rail is estimated atapproximately9,900
tCO2-e/annum forthe SSFL. Any emissions from operation ofthe projectare more than offsetby the potential
savings in emissions from shifting some freighttransportation from road to rail.

21.4.3 Cumulative impacts

Greenhouse gas emissions during operation ofthe projectare predicted to be insignificantand are more than
offsetby the potential savings in emissions from shifting some freighttransportation from road to rail. Therefore no
cumulative impacts with other projectis predicted.

The climate change predictions are based on projection data. This alreadyincludes global climate projections that
relate to how the world may respond to the challenge of a changing climate, the need to continue to produce and
use energyand resources, and the global greenhouse gas emissions thatmayoccur. This has therefore, already
accounted for cumulative impacts.
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21.5 Recommended mitigation measures

21.51 Approach

21.5.1.1 Approach to mitigation and management

Climate change itselfas arisk source is notunder the control ofthe project. Nevertheless, controls oradaptations
may be implemented to reduce the likelihood or the consequences of extreme climate events which maytranspire
as a resultofclimate change.

Potential adaptation measures have been identified in Table 21.5 to mitigate the risk identified. Typically there is a
lag between climate change science and incorporation of the newly observed climate data into Australian
Standards, therefore designing to standards cannotbe whollyrelied upon to ensure climate change riskis
mitigated, withoutfurther consideration. Therefore ARTC will review the climate change risks identified in this
assessmentin the event of design changes during detailed design and improvements in adaptation knowledge.

21.5.1.2 Expected effectiveness

Some adaptations would need to be implemented during design, while others such as management protocols
would ideallybe implemented bythe time the projectis operational. The additional adaptation mitigation measures
would ensure the risks are manageable within the projectdesign and through the ARTC operational management
system.

21.5.2 List of mitigation measures

The mitigation measures thatwould be implemented to address potentialclimate change impacts are listed in
Table 21.7.

Table 21.7 Mitigation measures
Stage Im pact Measure
Design Design development ARTC will:
zzingmg climate change | apply the climate change risk assessment and its existing control
measures as incorporated into the reference design, in
implementing the project, or
* in the event of design changes, during detailed design, review the
climate change risks identified in this assessment in order to amend
existing control measures or identify additional control measures to
reduce the climate change related risks to the project withno ‘very
high’ or ‘high’ residual climate related risks remaining.
Risks from climate ARTC willimplement all potential adaptation measures identified in
change Table 21.5 so far as is reasonably practicable to reduce climate

change risk.

Improvements in climate In the event of significant new scientific climate change projections
change projections becoming available during detailed design, ARTC willreview the
relevant climate change risks and control measures identified in this
assessment in order to confirm that there are no ‘very high’ or ‘high’
residual climate related risks remaining.

Reduction in greenhouse | Opportunities to reduce greenhouse gas emissions w ill be investigated
emissions during detailed design. This willinclude:

® opportunities forlow emission construction materials
* locally sourced materials to reduce travel related emissions

* use of recycled material options (eg Asphalt).
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Stage Im pact Measure
Construction Emission of greenhouse | The CEMP willinclude the follow ing requirements:
gases

¢ all plant and equipment used during the construction w orks wiillbe
regularly maintained to ensure fuel efficiency

* sustainable procurement practices will be adopted w here feasible

* plant and equipment will be switched off w hen not in constant use
and not left idling

® air conditioning and lights in site compound buildings wiill be turned
off whennot in use

* energy efficientvehicles or equipment will be selected w here
available.

21.5.3 Consideration of the interaction between measures

Mitigation measures to reduce climate change risk and greenhouse gas emissions mayreplicate mitigation
measures proposed for the control of impacts associated with air quality, flooding and drainage.

All mitigation measures for the projectwould be consolidated and described in the CEMP. The plan would identify
measures thatare common between differentas pects. Common impacts and common mitigation measures would
be consolidatedto ensure consistencyand implementation.

21.54 Managingresidual impacts

A residual risk analysis was undertaken following the impact assessment summarised in this chapter. The
results of the residual risk analysis are provided in Appendix D and summarised below.

The mitigation and management measures outlined in section 21.5 have been designed to minimise
greenhouse gas emissions and minimise climate change risks. The project will however result in some
greenhouse gas emissions which will contribute to climate change.

Infrastructure is designed to function and perform within the environment that it exists, and to respond to the
variable weather conditions for which it has been designed. State, national and international design
standards and codes of practice exist to provide the parameters necessary to ensure the desired reliability
and level of resilience of various infrastructure components to extreme conditions.

The project is however subject to climate change uncertainty, from the risks posed to a physical
infrastructure by climate hazards under the influence of climate change. For any infrastructure to be resilient
to the impacts of climate change, consideration must be made to the climate hazards which are applicable to
the infrastructure type and broader context, including periodic review to incorporate the latest climate
science. The results of a climate change risk assessment at any stage of a design promotes resilience and
consideration of adaptation, either through designed adaptations or in allowance for future adaptive capacity.
However, the inherent uncertainty of climate change predictions means residual impacts could be realised in
either the short term or decades from today. These risks would be managed through implementation of
appropriate maintenance regimes and continued management protocols to protect climate change risks.
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