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12. Water and hydrology
This Chapter outlines the potential surface water and groundwater impacts which are anticipated to occur as
a result of the Project. This Chapter also provides a summary of the Surface Water Assessment and
Groundwater Assessment prepared by Parsons Brinckerhoff contained as Technical Paper 8 and
Technical Paper 9 in Volume 3 of this EIS respectively.

The Project PEA (Parsons Brinckerhoff, 2014a) initial risk assessment for the Project identified the potential
surface water and groundwater impacts risks presented in Table 12.1 below.

Table 12.1 Initial surface water and groundwater impacts risks associated with the Project

ID Potential impact Likelihood Consequence Risk rating

H.1 Potential for impacts to groundwater from any deep excavations and
pollutant spills entering aquifer(s). Unlikely Moderate Low

H.2

Bores located within the construction footprint of the alignment
may be destroyed during construction.

Drawdown of groundwater levels during proposed dewatering
activities.

Possible Moderate Medium

H.3 Potential risk of flooding affecting operation of the light rail. Possible Moderate Medium

H.4 Potential for the Project to result in exacerbation of existing localised
stormwater flooding events during operation. Possible Moderate Medium

H.5
Increased surface runoff which could carry contaminants.

Changes to surface drainage which could increase velocity of
water runoff and cause flooding.

Likely Moderate High

H.6 Potential for flooding/stormwater overflows to impact on/inundate
light rail operations and/or stops, resulting in disruptions. Likely Minor Medium

12.1 Environmental conditions and values

12.1.1 Existing groundwater conditions

There are two aquifer systems that occur in the vicinity of the Project and include:

fractured rock aquifers of the Canberra Formation – The Canberra Formation and intrusions hosts the
fractured rock aquifer. Groundwater monitoring to date indicates the depth to groundwater within
the fractured rock varies between 4.6 metres below ground to 12.08 metres below ground level.

alluvial aquifers – Field observations indicate that along the Project alignment the alluvium is not water
bearing in most locations. Shallow water bearing zones were identified in the vicinity of two existing
borehores. Groundwater levels in these bores are higher than in bores screened in the Canberra
Formation suggesting that groundwater in the alluvium may be perched locally.

Additional detailed information regarding the two aquifer systems is provided in Technical Paper 8 in
Volume 3.

Information on groundwater in these systems has been obtained from nine monitoring bores (refer to
Table 4.1 Technical Paper 8 in Volume 3). These borehole sites are shown on Figure 12.1.
Additional information regarding the bore holes identified in Figure 12.1 is provided in section 4.2 of
Technical Paper 8, Volume 3.
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Groundwater dependent ecosystems

Groundwater dependent ecosystems (GDE) Atlas mapping of potential GDEs was undertaken for the Project
(refer to Technical Paper 8). Figure 12.2 identifies potential GDEs with high, medium and low potential for
groundwater interaction (BOM, 2015).

One GDE was mapped with high potential for groundwater interaction, being Sullivans Creek. There are also
three man-made wetlands along the Project alignment which are not shown as potential GDEs in the BOM
GDE Atlas, including Morrison Pond, Randwick Pond and David Street Wetland. These ponds were
designed to store water and improve the water quality and it is assumed they are lined, limiting their
connectivity to groundwater.

Existing groundwater users

A review of the registered bores conducted in March 2014 identified 16 privately managed groundwater
abstraction bores within approximately 2.5 kilometres of the alignment (refer to Table 4.2 of Technical
Paper 8). Based on existing land use information, most of the privately managed groundwater abstraction
bores are likely to be used to irrigate parklands and gardens associated with recreational areas, community
facilities or leisure and accommodation facilities. Examples include the Canberra Race Track, EPIC and
Gungahlin Cemetery.

12.1.2 Existing surface water conditions

Catchments

The Project alignment would traverse two significant waterways catchments, Ginninderra Creek and
Sullivans Creek (refer to Figure 12.3). Ginninderra Creek catchment covers the northern section of the
alignment from Gungahlin through to Franklin. Gungaderra Creek, which lies in the wider Ginninderra Creek
catchment, is crossed by the Project. The Sullivans Creek catchment covers the remainder of the alignment
from Franklin through to Civic. The catchment divide is in the vicinity of the intersection of Flemington Road
and Nullarbor Avenue.

Ponds and lakes

In the northern suburbs of Canberra, a number of ponds have been artificially constructed to improve the
water quality of runoff from residential areas, capture increased runoff from developed catchments and
create habitat. In the Sullivans Creek Catchment, the larger ponds include Dickson, Morisset, Randwick and
Lyneham and basins located at Southwell Park in Lyneham and Barry Drive in Turner. Urban ponds and
lakes are shown on Figure 12.3. The Project would run close to the following ponds:

Flemington Road ponds (Morisset and Randwick Ponds)

Lyneham Ponds.

Some of the ponds in the Sullivans Creek catchment have been retrofitted into the developed urban
catchment, including the three ponds mentioned above which form part of the stormwater harvesting scheme
known as the Inner North Reticulation Network.

Stormwater infrastructure

There are a number of concrete channels that convey stormwater through the Sullivans Creek catchment
including Mitchell Channel and Dickson Channel in the Sullivans Creek catchment. For the Ginninderra
Creek catchment, the only major stormwater infrastructure is the Gungaderra Creek channel at Franklin.
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Existing surface water users – Inner North Reticulation Network scheme

The Inner North Reticulation Network stormwater harvesting system captures stormwater in a number of
ponds (including Morisset, Randwick, Dickson and Lyneham) which is then reticulated to end users for
irrigation via a larger neighbourhood scale stormwater harvesting system (Environment and Planning,
ACT Government, 2014). This scheme is located in and around the middle section of the Project and the
waterbodies of the scheme closest to the Project boundary are shown on Figure 12.4.

End users of the water include, but are not limited to Gungahlin Cemetery, Yowani Country Club,
Canberra Racecourse, EPIC, Southwell Park (sporting complex), Lyneham Primary and High School,
Downer and Hackett neighbourhood ovals, Dickson College and Dickson District Playing Fields. These users
receive and store the water from the reticulated network and distribute it through their own irrigation
networks.

Specific infrastructure relating to this scheme located within the area of the Project alignment includes:

dual 400 millimetre and 500 millimetre pipelines adjacent to Flemington Road from Kamberra Winery as
far north as Morisset Road

dual 160 millimetre and 400 millimetre pipelines from the Flemington Pond pump station, along Morisset
and Flemington Roads to a bore and a tank located within the Exhibition Park in Canberra (EPIC).
This infrastructure will need to be avoided when designing the proposed new entrance into EPIC

400 millimetre pipeline under Northbourne Avenue, running adjacent to the Dickson stormwater channel

110 millimetre pipe crosses under Flemington Road and runs along Sandford Street (within the road
reserve) to the Cemetery

conduits from a flow meter located at the outlet of the 500 millimetre pipeline to Flemington Road Pond
run adjacent to Flemington Road and adjacent to Morisset Road to the pump station.

Flood behaviour

The proposed alignment is not flood affected or inundated by flood waters from the Ginninderra Creek
catchment, however a review of the 1 percent annual exceedance probability (AEP) flood behaviours for the
Sullivans Creek Catchment reveals that the areas of interest for the Project include the following:

9 Sandford Street, Mitchell, proposed stabling depot and maintenance facility location

along Flemington Road where the Mitchell channel and Sullivans Creek run parallel (Mitchell)

Northbourne Avenue between Swindon Street and Mouat/Antill streets (Downer)

Northbourne Avenue adjacent to 490 Northbourne Avenue (Dickson)

Northbourne Avenue at Morphett Street (Dickson).

Figure 12.5a to Figure 12.5e shows the 1 percent AEP flood behaviour for the Sullivans Creek catchment.
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Water quality

Water quality monitoring in ACT catchments is undertaken by a number of organisations under several water
quality monitoring programs to serve specific purposes, such as riparian health, recreation or drinking water
quality including Waterwatch, AUSRIVAS and the ACT Water Quality Monitoring Program (WQMP).
Figure 12.3 shows the various water quality monitoring sites under the Waterwatch program which lie in the
Sullivans Creek and Ginninderra Creek catchments. Only one site from the ACT WQMP is located within
the Project area and was also reviewed, namely 261 (Sullivans Creek at Flemington Road). A summary of
the existing water quality conditions in the two main catchments intersected by the Project is provided below.

Ginninderra Creek catchment (Gungaderra Creek)

In the Ginninderra Creek catchment, the Ginninderra Landcare Group have undertaken water quality
monitoring under the Waterwatch project as part of the Upper Murrumbidgee since 1999 (Ginninderra
Catchment Group, 2015). Gungaderra Creek (which crosses under the Project alignment) received an
overall rating of ‘Good’. Water quality in the Creek was considered generally good, except for turbidity with
readings between 30 to 60 NTU. Development in the upper reach of the creek was probably the main
contributing factor to the higher turbidity results for Gungaderra Creek.

Sullivans Creek catchment

Sullivans Creek is sampled by Waterwatch under the Molonglo catchment. Data was collected for the
2013/14 round for the stretch of Flemington Road to Australian National University (ANU), south of
Barry Drive, and from ANU downstream to Lake Burley Griffin. For the reach upstream of ANU water quality
data was deficient for many parameters, but turbidity was excellent, and electrical conductivity was good.
Limited data suggests that pH may be high in this reach also. Downstream of ANU, turbidity was excellent,
pH was good, electrical conductivity was fair, but total phosphorus and limited dissolved oxygen data
indicated a degraded system. Overall, the water quality in the Sullivans Creek catchment is generally
considered to be good.

Further information regarding the water quality of the Ginninderra Creek and Sullivans Creek catchments is
provided in Technical Paper 8 (Volume 3).

12.2 Investigations

12.2.1 Groundwater

A technical memo was prepared by Parsons Brinckerhoff and contains a high level desktop assessment of
the current hydrogeological conditions of the Project in order to determine the potential construction and
operational risks to groundwater (refer to Technical Paper 8, Volume 3). In addition, information from
geotechnical and contamination assessments undertaken in 2014 as part of the design process (refer
Chapter 13) were considered as part of the groundwater assessment.

12.2.2 Surface water

A surface water assessment in the form of a technical memo was prepared by Parsons Brinckerhoff (refer to
Technical Paper 8, Volume 3). The surface water assessment was carried out based on a desktop
assessment of existing studies and reports; previous design documentation and applicable policies and
legislation. Potential impacts of the Project associated with construction, operation and predicted climate
change have been identified and discussed.

Further discussion regarding the detailed investigation methodologies for surface water and groundwater are
provided in as Technical Paper 8 and Technical Paper 9 in Volume 3 respectively.
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12.3 Potential impacts

12.3.1 Construction impacts

Impacts from excavations

The construction phase of the Project would involve excavation for foundations (including pilings), services
and stops. These excavations may potentially intersect the water table in the Canberra Formation. A number
of other shallower excavations would also be required during the construction phase. These excavations
have the potential to intersect perched groundwater in the alluvium, particularly near BH020 and BH022
(refer to Figure 12.1), including:

sewer works requiring relocation/realignment away from the light rail track alignments (typically at
3 metres depth)

box culverts to be installed in the channel to access the depot (requiring excavation for the base slab to
more than 3 metres depth)

the new retaining wall along Flemington Road (which would be approximately 2.8 metres high and
require excavation for the base slab to more than 3 metres depth)

the sump for the tram wash in the stabling depot and maintenance facility site (which would likely be
less than 3 metres depth).

Dewatering of excavations may cause some localised short-term drawdown during the construction phase of
the Project but not during the operational phase once excavations are backfilled.

Compaction and sealing

Compaction can artificially reduce the permeability of aquifers and cause groundwater mounding on the
upstream side of embankments, altering the groundwater flow regime and the water available to bore owners
and GDEs. The current design does not include embankments at any point along the alignment; therefore,
the risk associated with compaction is low.

The majority of the alignment will be built on the existing median strip. This involves sealing the ground
surface in some areas using concrete or similar. Sealing the ground surface can reduce the amount of
rainfall recharging the aquifer, leading to lowered groundwater levels and reduced access for bore owners
and GDEs. The area to be sealed is relatively small compared to the entire recharge area and, therefore, the
risks are likely to be relatively low.

Contamination and water quality

Accidental spills or leakage from construction plant, vehicles and equipment has the potential to contaminate
aquifers. Groundwater could become contaminated with sediment and/or construction materials, such as
fuels, lubricants and hydraulic oils, during construction activities, resulting in the development of a
contamination plume. A decline in water quality or the contamination of groundwater could be problematic for
groundwater users and GDEs.
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Registered bores

There are no registered abstraction bores located within the construction corridor, therefore, it is unlikely that
any private bore would be destroyed due to construction or operation.

Some localised short-term drawdown of groundwater levels may occur due to dewatering of excavations
during the construction phase of the Project (if required), however, impacts to private abstraction bores are
considered unlikely given that most excavations will intersect shallow groundwater only in the alluvium.

Private abstraction bores 917 and 102 are located relatively close (300 metres and 42 metres respectively)
to the alignment and may experience some short-term drawdown during construction of the new bridge near
Randwick Road.

Groundwater dependent ecosystems

Drawdown of shallow groundwater levels has the potential to reduce access to groundwater for GDEs.
Localised short-term drawdown of groundwater levels may occur due to dewatering during the construction
phase of the Project (if required). Risks to GDEs are low as the nearest GDEs are 1.5 kilometres from the
alignment.

Potential flooding impacts during construction

For the construction phase the anticipated impacts to flood behaviour are minimal. The proposed stabling
depot and maintenance facility would be located adjacent to the Mitchell Channel which is a major tributary
of Sullivans Creek. Flood information available for Sullivans Creek indicates that the majority of the site is
free from flooding up to and including the 1 percent AEP flood event. Therefore, there is unlikely to be any
impact to flood behaviour either along the alignment or on adjacent properties at the proposed stabling depot
and maintenance facility site.

Potential water quality impacts during construction

Potential impacts to water quality during the construction phase of the Project could result from:

increased sediment loading resulting in erosion of disturbed soil surfaces and an increase in turbidity
(and an increased potential for the transport of contaminants bound to sediment particles)

impacts to waterways outside the Project boundary, such as the re-suspension and disturbance of fine
sediments downstream in Lake Burley Griffin

contamination of water quality through the spillage of materials such as diesel, lubricating oils or other
chemicals which could occur:

 during refuelling and/or maintenance and washdown of construction vehicles

 from poorly maintained construction vehicles

 from the use and storage of hazardous materials on construction sites

accidental spills during the transportation of hazardous materials to and from construction sites could
affect water quality outside of the study area

runoff from dust suppression and vehicle washing activities could contribute to elevated sediment loads.
Vehicle washing of construction vehicles could also contribute to increased sediment-laden runoff,
resulting in increased turbidity and lowered dissolved oxygen levels downstream of the vehicle washing
area.
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Potential stormwater and drainage impacts

Impacts on the local stormwater and drainage regime during construction of the Project could include the
temporary interruption of overland flow paths and disturbance to minor drainage lines during a rainfall event.
The Project construction is unlikely to have significant impact on the stormwater drainage network.

During construction, stormwater would be managed by the temporary diversion of local overland flow paths
around the construction works. These temporary diversions of local overland flows paths would not have any
significant impact on the local stormwater system but would be maintained during the construction period.

Potential damage to the Inner North Reticulation Network

potential damage to the Inner North Reticulation Network during construction (and operation) include:

 damage to the underground network scheme due to interference from excavation works

 increased runoff from the Project via the piped stormwater network carrying runoff from the road
and proposed light rail to entry points of the stormwater harvesting scheme. The Project would
result in an increased impermeable area draining to the existing network and therefore runoff
entering the stormwater harvesting system would potentially increase

 increased runoff due to increased impermeable area from the proposed depot site at Flemington
Road into the downstream concrete section of Mitchell Channel. This channel flows into Randwick
Pond which is part of the stormwater harvesting scheme. Randwick Pond water levels could
potentially be modified

 increased runoff from increased impermeable surface area could also potentially impact the
maintenance and management requirements of the existing sedimentation basin located on
Mitchell Channel, upstream of Randwick Pond

 disturbance to the existing pipeline route, particularly at locations where the stormwater pipeline
crosses underneath Flemington Road and Federal Highway along the Project alignment

 potential disturbance to storage tanks at EPIC during the construction of the new entry road into
EPIC from Randwick Road and realignment of the existing kerb along Flemington Road

 potential disturbance of the existing pumping station located at the corner of Morisset and
Flemington Roads.

Impact to Users of Inner North Reticulation Network

In addition to the potential impacts to the Inner North Reticulation Network outlined above, the impact to the
current and future users of the scheme has been considered. The scheme currently services sporting
facilities, two schools and a college and is understood to have available up to 500 mega litres of non-potable
water (ESDD 2014). Assuming a construction period of 3 years, the average annual water requirement would
be approximately 10 mega litres which is 2 percent of the annual available water. TAMS have also confirmed
there would be sufficient water available for the construction of the Project. This is likely to have nil to
minimal impact on the availability of water for existing uses of the scheme during the construction period.

Potential climate change impacts

Climate change predictions such as a change in rainfall intensity may increase peak flows in the local
drainage system, leading to increased flows discharging into the downstream waterways and increased
flooding. The predicted climate changes may also reduce the flood immunity of major crossings such as
bridges and culverts and more frequent flooding may be experienced. Potential impacts of climate change on
the Project are provided in greater detail in Chapter 18 of this EIS.
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12.3.2 Operational impacts

Changes to aquifer permeability

The Project would involve the sealing of the ground surface (in some areas) using concrete or similar hard
surfaces. Sealing the ground surface could reduce the amount of rainfall recharging any existing aquifers,
leading to lowered groundwater levels and reduced access for bore owners and groundwater dependent
ecosystems. Areas where this could occur include:

most sections of the proposed light rail track alignment as this would be predominantly located in the
existing median that is not currently paved

at the Mitchell stabling depot and maintenance facility.

Whilst the alluvial aquifer along the Project alignment is discontinuous, there is the potential to reduce any
recharge of this aquifer due to reduced rainfall infiltration. However, as the area to be sealed for the Project
is relatively small, the risk to reducing groundwater recharge is likely to be relatively low.

Future water users

Impacts to future water users are not expected to occur as the Project would not impact on any existing
groundwater bores. There would be no impact to current or future uses of the Inner North Reticulation
Network scheme as a result of the Project.

Potential stormwater and drainage impacts

A summary of the stormwater and drainage impacts during the operation of the Project would include:

minimal increases in stormwater runoff where the Project alignment runs along the existing road surface

an increase in impervious areas where the Project alignment runs along the existing grass median.
This will increase the impervious areas and runoff from the light rail, thus increasing peak flows

reduced overland flow capacity of the overall road corridor as a result of raised pavement levels,
particularly at stops, or sections of segregated running where the light rail is raised above existing road
levels

changes to surface drainage direction and capacity could increase the velocity of water runoff and
cause flooding.

Additional details regarding the potential stormwater and drainage impacts during operation is provided in
section 4.2 and section 4.3 of Technical Paper 9 (Volume 3).

Potential flooding impacts during operation

As identified in section 12.1.2 and shown in Figure 12.5a to Figure 12.5e, the following locations of the
Project would be inundated in the 1 percent AEP flood event within the Sullivans Creek catchment:

9 Sandford Street, Mitchell – proposed stabling depot and maintenance facility. The bridge between the
stabling yards and the rail alignment would be located above the 1 percent AEP flood level and where
possible all piers and under-structures would also be located out of the 1 percent AEP flood extent.
The works for the stabling depot and maintenance facility would not impact flooding in and around the
site. A localised impact may exist if the bridge to the stabling yard is located within the 1 percent AEP
flood extent and level.
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Along Flemington Road where the Mitchell Channel and Sullivans Creek run parallel. The proposed rail
levels range in height and part of this section may be inundated in the 1 percent AEP flood event. The
impact of the raised rail line would have a minor impact on local flood levels along Sullivans Creek.
However, the flood immunity of the adjacent road may reduce on the eastern side as the raised rail line
would prevent the floodwaters from spreading to the west. Subsequently the flood immunity of the
western carriageway would increase. The Morisset Pond is immediately upstream of this area and it is
likely that any change to flood levels will be absorbed by the pond.

Northbourne Avenue between Swindon Street and Mouat Street/Antill Street (Downer). The Project may
have an impact on flooding to the immediate east as the Project would reduce the area available for
floodwaters to pond during a 1 percent AEP flood event. The impact is expected to be minor but further
modelling would be required to ensure the Project does not increase the flood extent to the east due to
the loss of flood storage area. The Project itself should not be affected by flooding at this location for the
1 percent AEP flood event.

Northbourne Avenue adjacent to 490 Northbourne Avenue (Dickson). The Project would impact the
flood affectation of this area as it would add additional surface runoff to the stormwater network. It is
unlikely that the Project would be impacted by this local flooding as the maximum 1 percent AEP flood
level is the same level as the proposed rail level in this vicinity (Dickson Station).

Morphett Street at Northbourne Avenue (Dickson). The Project itself would not be affected by the
1 percent AEP flood event but any change to Morphett Street and the stormwater network may impact
the local overland flooding.

Potential water quality impacts during operation

Potential impacts to water quality during the operational phase of the Project would result from the following:

light rail vehicles would produce very little pollutants and chemicals, however, there is potential for
stormwater runoff from the light rail corridor to produce elevated levels of sediment, nutrients bound to
sediment and domestic litter/rubbish from commuters

leakage of brake and wheel lubricants could occur from the maintenance depot.

Water quality impacts during operation of the Project would be minor; however water sensitive urban design
(WSUD) measures are required to capture and treat runoff from the Project and to contribute towards
improved water quality in the wider catchment.

12.4 Proposed mitigation measures and offsets
A Water Quality Management Plan (WQMP) would be prepared, as part of the overall CEMP, and submitted
to the EPA for approval prior to the commencement of construction works on site. The WQMP would include
erosion and sediment control measures, locations, maintenance and monitoring requirements, and the water
quality monitoring program. The WQMP would include, as a minimum, the management measures identified
below.



Parsons Brinckerhoff | 2207526A-ENV-RPT-007 RevC 301

Capital Metro Authority Capital Metro Light Rail Stage 1 — Gungahlin to Civic
Draft Environmental Impact Statement

12.4.1 Groundwater

Construction phase

Mitigation measures to be implemented during the construction phase to minimise potential groundwater-
related impacts are as follows:

commencement of a groundwater monitoring program to establish baseline groundwater conditions
prior to construction and to identify impacts associated with the construction phase of the Project.
The program could include:

 monitoring of groundwater levels and quality at registered bores 917 and 102 (subject to landholder
agreement) and monitoring bore BH010 to detect impacts associated with construction of the new
bridge near Randwick Road (if they occur)

 monitoring of groundwater levels and quality at monitoring bores BH020 and BH022 near the
proposed depot facility

 monitoring of groundwater levels at monitoring bores near excavations greater than 3 metres depth

testing and treatment of groundwater prior to disposal (if required) and disposal to a licensed waste
facility (if required)

adequate drainage and runoff management for the construction zone to prevent aquifer contamination

hazardous material procedures, including procedures for managing spills and refuelling and maintaining
construction vehicles/equipment, to minimise potential for groundwater quality impacts due to chemical
spills along the alignment

with respect to the potential impacts on registered private groundwater users and GDEs, the following
mitigation measures would be considered:

 commence groundwater level and quality monitoring as soon as possible prior to commencement
of the construction phase. This will provide baseline data against which impacts can be assessed.
The data can also assist with predicting dewatering requirements. Water quality data may be useful
for selection of construction materials in terms of durability

 conduct a field survey of registered bores 102 and 917. The survey would confirm the existence,
usage and condition of each bore

 discuss water licensing requirements with the EPD prior to the construction phase to ensure a
licence to take water and a water access entitlement is in place to authorise the take of
groundwater (if required).

Operational phase

Mitigation measures to be implemented during the operational phase to minimise potential groundwater
related impacts are as follows:

design of adequate drainage and runoff management for the proposed stabling depot and maintenance
facility to prevent aquifer contamination

hazardous material procedures, including procedures for managing spills and refuelling and maintaining
vehicles/equipment, to minimise potential for groundwater quality impacts due to chemical spills in the
proposed stabling depot and maintenance facility.
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12.4.2 Surface water

Stormwater and drainage mitigation measures and offsets

Construction phase

The following mitigation measures would be implemented during the construction phase of the Project:

stormwater would be managed by the temporary diversion of local overland flow paths around the
construction works

temporary diversion of main creek channels and overland flow paths around the construction works
would be via temporary catch drains and diversion bunds, or via temporary pipes

temporary diversions of local overland flows paths would be inspected regularly and maintained during
the construction period to ensure they are working effectively

runoff would be collected and directed to erosion and sediment control measures. Flows would be
slowed and dispersed wherever possible before being discharged to limit velocities and therefore
minimise erosion and sediment transport from the site and into the drainage lines

surface runoff would be diverted away from disturbed areas at site compounds wherever practicable.

Operational phase

To manage stormwater and drainage impacts of the Project, the following mitigation measures would be
considered during the detailed design of the stormwater management system for the Project.

The track drainage system would be designed to provide capacity for whichever event is larger of a 10
year ARI or the design ARI that would apply should the adjacent road be designed to meet relevant
TAMS Standards

Transverse trench drains (cut-off drains) would be adopted at the upstream end of each light rail stop,
upstream of all pointwork, and generally every 50 metres to collect rail groove drainage.

Stormwater runoff would be captured by the existing stormwater drainage network, wherever possible.
Where existing pipes and overland flow paths are inadequate, then oversized pipes in the median would
be considered to provide additional storage capacity.

At locations where an oversized pipe cannot be provided in the median, then detention would be
provided elsewhere in the stormwater network by providing an additional pipe length or increased pipe
capacity that connects back into the existing drainage network.

Modifications would be required to existing surface drainage infrastructure as a result of minor level
changes, local catchment boundary adjustments and increased flows as a result of adjustments to
impermeable areas.

The stormwater management system would be designed to ensure that no additional runoff from the
Project area enters any area of Natural Temperate Grassland (e.g. North Mitchell Grassland Area) or
Yellow Box/Red Gum Grassy Woodland.

Detailed design of the stormwater network would be designed in accordance with applicable ACT
guidelines and engineering Design Standards for Urban Infrastructure, including TAMS – DS01
Stormwater Infrastructure.
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Inner North Reticulation Network

The following mitigation measures would be implemented to minimise impacts to the existing stormwater
harvesting scheme during the construction and operation of the Project:

A drainage/hydrology assessment would be undertaken during the detailed design phase and in
consultation with ACT Government and Federal Government to quantify the increased local runoff to
Randwick Pond due to the stabling depot and maintenance facility. If the storages are not able to
accommodate the increase in flow, appropriate on-site detention at the stabling depot would be
provided.

Detention in oversized pipes would be provided where runoff from the road would increase impervious
surface area and therefore increase runoff.

Work as executed drawings would be used to identify and clearly mark all locations where the pipeline
crosses the Project. Survey of the infrastructure may be required to identify exact location and depth
below ground level of the existing pipeline of the stormwater harvesting scheme.

Locations where the stormwater pipeline crosses underneath Flemington Road and Federal Highway
along the Project alignment would be clearly marked and avoided.

Potential disturbance to storage tanks at EPIC would be avoided in detailed design of the new entry
road into EPIC from Randwick Road. Similarly, the existing pumping station located at the corner of
Morisset and Flemington Roads would also be avoided and remain undisturbed by the Project.

On-going consultation with TAMS during the construction phase to monitor water use by the Project and
ensure no impact to water availability for current and future users of the scheme.

Flood risk mitigation measures and offsets

The following list of mitigation measures and/or actions would be implemented to maintain the low flood risk
and minimise the impact to flood behaviour beyond the Project boundary, during operation of the Project:

ensure all bridge piers are out of the main flow paths and mimic existing bridges (where applicable)

a flood emergency management plan (FEMP) for both the construction and operational phases of the
Project would be prepared

 the FEMP would identify the locations where the desired flood immunity of the 1 percent AEP is not
achieved (such as Flemington Road near Sandford road and Northbourne Avenue near
Swindon Street and Mouat/Antill Streets) and include information on the full range of flood events.
At these locations, appropriate flood warning markers would be considered and light rail stop points
to prevent light rail vehicles from travelling on tracks that can become inundated

 the FEMP would identify how long the tracks could be inundated and develop a contingency plan to
return LRVs to platforms and evacuate passengers and staff to reduce the risk of injury and
equipment damage

 the FEMP would also have a recovery plan that would allow the project to resume operations as
soon as safely possible after a major flood event

raising of the track where the desired flood immunity of 1 percent AEP is not achieved would be
considered as part of detailed design

in the vicinity of the netball courts on Northbourne Avenue, consideration of additional stormwater pipes
and flood storage in the eastern road median would be undertaken to account for the loss of flood
storage in the western median due to the Project

at 490 Northbourne Avenue, undertake additional modelling to determine if an improved layout for the
stormwater network could help alleviate local overland flooding
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at Morphett Street, consider draining the Project to the western (downstream) side of
Northbourne Avenue to avoid exacerbating existing local flooding on the eastern side.

Water quality mitigation measures and offsets

Construction phase

The following erosion and sediment controls would be implemented on site:

installation/use of the use of siltation fences and other filtering devices to restrict sediment movements
to within the work sites and to prevent any movement of sediment off-site

installation of a physical barrier such as cut-off drains at the entry or exit to the work area to contain
sediment laden runoff within the work area – at the depot site and construction compounds

locate stockpiles away from drainage lines

ensure that uncontaminated rainwater is directed away from potentially contaminated areas, such as
storage and washing areas

storage of chemicals within a bunded, roofed area to protect the stormwater system in case of leaks and
spills. Keep a spill kit on site if the activity may result in a spillage

revegetation of construction areas as soon as practically possible after construction activities have been
completed

restriction of construction traffic in unsealed areas and, where required, operation of wheel cleaning
areas at locations where vehicles leave the construction site

the design of erosion and sediment controls during the development and building phase would be
carried out in accordance with the ‘Environment Protection Guidelines for Construction and Land
Development in the ACT’ which are available from the EPA website (ACT Environment Protection
Authority, 2015).

The following controls would be implemented on site to minimise dust-generating surfaces:

minimise the area and duration of soil disturbance and plan construction works to minimise the length of
time soils are open to the elements

retain natural vegetation, as much as practicable, to minimise bare soils and to act as buffer zones to
minimise erosion and sedimentation by wind and rain

ensure washing of vehicles and construction equipment is carried out in a designated vehicle washing
area and ensure this area is bunded.

A Water Quality Management Plan (WQMP) would be prepared (as part of the overall CEMP) and submitted
to the EPA for approval prior to the commencement of construction works on site. The WQMP would include
erosion and sediment control measures, locations, maintenance and monitoring requirements, and the water
quality monitoring program (refer to section F1.1 of Appendix F).

Operational phase

The following WSUD elements would be considered for inclusion in the design of the Project:

Where the light rail runs within the median, linear bioretention could be provided for water quality
treatment. This may be in the form of vegetated buffer zones, swales and linear filter strips. At proposed
tree planting locations, the tree pit could be used as a water treatment device where runoff is directed to
a planted depression with free draining soils. Vegetated areas within the Project boundary could also be
underlain with a pervious layer of sand or other biofiltration material which would provide filtration of
TSS, TN and TP.
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Gross pollutant traps (GPTs) would be considered to be provided upstream of any bioretention devices.

In areas where the light rail is wholly within the road corridor and limited space is available, end of pipe
water quality treatment could be provided in the form of cartridge filtration units at stormwater outlets
and GPTs before the runoff enters the larger stormwater drainage network. Given the significant
number of connection points to the existing drainage, it may be cost effective to provide larger, precinct-
based gross pollutant traps and/or proprietary cartridge filtration units targeting a broader range of
pollutants further downstream external to the Project site.

Additional WSUD considerations

Other WSUD cycle management measures could also be considered during the detailed design phase of the
Project, including:

water efficient landscaping, both on public open space and within leases

downpipes and impervious surfaces at stop locations not directly connected to the stormwater system;
direct runoff across vegetated buffers and gardens

installation of a greywater treatment system or rainwater tank for use of watering gardens and planted
trees at stops and along vegetated areas of the alignment

formalisation of in-stream treatments such as vegetated banks and biofiltration.

12.5 Expected conditions
Groundwater conditions during operation of the Project are not expected to be impacted as excavations
would be backfilled immediately. The risk of impacting registered private groundwater users and GDEs is
considered low as excavations generated during construction of the project is unlikely to intersect the
groundwater level. In the event that groundwater is intersected, it would be for a short duration and the cone
of depression would be limited to areas close to the Project alignment.

Stormwater runoff from the light rail track would be managed by the existing and new track drainage network
and a combination of transverse trench drains/cut-off drains connected to the modified existing stormwater
network. Once the Project is constructed, minimal impacts to stormwater will occur if the design of the
drainage network followed engineering design standards and local guidelines.

With respect to potential flooding along the alignment, the expected conditions are anticipated to be
manageable through ongoing design of proposed drainage and other infrastructure. The expected outcome
is therefore a similar environment to the existing roadway between Gungahlin and Civic.

12.6 Residual risks
Based on the mitigation measures identified in section 12.4, an assessment of the residual surface water and
groundwater risks associated with the Project have been considered (for risks previously identified as being
medium or above). These residual risks are identified in Table 12.2.
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Table 12.2 Residual water and hydrology risks

ID Potential impact Original residual
risk rating

Residual
likelihood

Residual
consequence

Residual
risk rating

H.2

Bores located within the construction
footprint of the alignment may be
destroyed during construction.

Drawdown of groundwater levels during
proposed dewatering activities

Medium Remote Moderate Very Low

H.3 Potential risk of flooding affecting operation
of the light rail Medium Unlikely Moderate Low

H.4
Potential for the Project to result in
exacerbation of existing localised stormwater
flooding events during operation

Medium Unlikely Moderate Low

H.5

Increased surface runoff which could carry
contaminants

Changes to surface drainage which could
increase velocity of water runoff and
cause flooding

High Possible Moderate Medium

H.6

Potential for flooding/stormwater overflows
to impact on/inundate light rail operations
and/or light rail stops, resulting in
disruption to services.

Medium Possible Minor Low
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13. Contamination and soils
This Chapter outlines the potential contamination and soil impacts which are anticipated to occur as a result
of the Project. This Chapter provides a summary of the contamination investigations which have been
undertaken for the Project which includes a Phase 1 desktop contamination assessment (Phase 1 desktop),
a Phase 2 environmental site assessment (Phase 2 ESA) and a contamination management plan (CMP).

The Project PEA (Parsons Brinckerhoff, 2014a) initial risk assessment for the Project identified the potential
contamination and soil impacts risks presented in Table 13.1 below.

Table 13.1 Initial contamination and soil impacts risks associated with the Project

ID Potential impact Likelihood Consequence Risk rating

I.1 Removal of vegetation can cause erosion and sediment runoff
to waterways. Likely Minor Medium

I.2 Potential to encounter geotechnical constraints during
construction (e.g. unsuitable substrates, acid sulfate soils). Likely Moderate High

I.3
Potential for encountering contaminated land along the
proposed alignment from previous land uses (e.g. farming
activities, petrol station, car dealerships/car parks etc.).

Almost
certain Moderate Very high

I.4
Contamination of groundwater aquifers due to accidental
chemical spills or leakage from construction and maintenance
plant, vehicles, equipment and storage areas.

Possible Moderate Medium

I.5
Environmental issues associated with the disposal of
groundwater during construction and operational phases of the
Project.

Possible Moderate Medium

I.6 Mobilisation of existing known or unknown contamination in the
environment. Possible Moderate Medium

13.1 Environmental conditions and values

13.1.1 Existing geology, topography and soils

Regional geology

The Project alignment is underlain by the Canberra Formation, comprising mudstone, siltstone, minor
sandstone, limestone, and volcanic sediments. The portion of the Project along Northbourne Avenue
between Morphett Street and Swinden Street and between Flemington Road and Sandford Street is
underlain by alluvium soils comprising gravel, sand, silty clay and black organic clay (geological sheet
reference: Canberra 1:100,000 Geological Series, Sheet 8727, 1992).

Topography

The topography along the alignment is a generally flat with slight rise in elevation towards the northern
portion of the route. Slight rises in elevation are evident at Gould Street and Macarthur Avenue along
Northbourne Avenue. A larger rise in elevation is evident directly south of Sandford road along
Flemington Road.



308 2207526A-ENV-RPT-007 RevC | Parsons Brinckerhoff

Capital Metro Authority Capital Metro Light Rail Stage 1 — Gungahlin to Civic
Draft Environmental Impact Statement

Acid sulfate soils

Acid sulfate soils are acidic soil horizons or layers resulting from the aeration of soil materials that are rich in
iron sulfides, primarily pyrite (FeS2). They are likely to be present in: shallow marine and estuarine sediments
of recent (Holocene) geological age.

Based on the Australian Soil Resource Information System, an area of the Project south of the
Federal Highway and Phillip Avenue intersection is identified as a ‘Class C4 Extremely low probability/very
low acid sulfate soil area’, the portion of the site north of the intersection is classified as a ‘Class B4 Low
probability/very low confidence acid sulfate soil area’. Visual signs of ASS were not recorded during the site
inspection (refer to section 13.2).

13.1.2 Potential contamination sources and locations

The Phase 1 desktop and the Phase 2 ESA (refer to section 13.2) identified a number of areas across the
Project that has the potential to have caused historical contamination at the following locations:

Mitchell Parts and Accessories Warehouse

open public and private land at multiple locations

two car dealerships on Flemington Road

car parks at five locations

Mitchell Resource Management Centre

all road surfaces

underground storage tanks at multiple locations

uncontrolled fill at locations in the northern portion of the route.

The contaminants of potential concern along the alignment, associated with the identified potential sources
of historical contamination are considered to be:

total recoverable hydrocarbons (TRH) from fuel storage (petrol and diesel storage tanks) on sites
bordering the alignment and from oil spillage onto roads and pavements

chlorinated hydrocarbons associated with solvent use at car dealerships located along the central
portion of Flemington Road

volatile hydrocarbons, especially benzene, toluene, ethylbenzene and xylene (BTEX compounds), from
the storage of petrol (in underground tanks) and solvents on adjoining properties

polycyclic aromatic hydrocarbons (PAHs) and phenols associated with the storage and spillage/leakage
of fuel and imported contaminated fill materials and at the existing waste facility

potential polychlorinated biphenyls (PCBs), organochlorine and organophosphate pesticides
(OCPs/OPPs) from the use of pesticides in maintaining open space public and private land, historical
landfill sites and waste at the waste facility

heavy metals associated with historical landfill sites, buried and imported fill materials, bitumen, road
base and waste at the waste facility

asbestos associated with examples such as uncontrolled filling/dumping, historical landfill sites and
pipes for some existing utilities.
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Historical fill

Historical filling of land at or in the vicinity of the alignment may also present a contamination source.
A number of areas were identified during field work activities (refer to section 13.2) to contain historical fill.
Locations of potential historical fill include:

a site approximately 300 metres to the east of the intersection between Flemington Road and
Kate Crace Street

a site approximately 350 metres to the south of the intersection between Flemington Road and
Manning Clark Crescent/Mapleton Avenue

the proposed stabling depot and maintenance facility site

Flemington Road in Mitchell, south of the Federal Highway to the corner of the Barton Highway and the
Federal Highway

an area at the western corner of the Federal Highway and Flemington Road was reported by ACT EPA
to historically be used for spoil dumping and landfilling purposes and is likely to have been levelled for
the development of Canberra Racecourse

an area at the north-western corner of Randwick Road and Flemington Road was reported by ACT EPA
to be actively used as a landfill and contains uncontrolled fill

an area east between the Federal Highway and Morisset Street was reported by ACT EPA to historically
be used as a landfill and contains spoil dump

an area at the north-eastern corner of Morisset Road and Flemington Road was reported by ACT EPA
to historically be used as a landfill and contains spoil dump

an area at the west between Lysaght Street and Well Station Drive was reported by ACT EPA to
historically be used as a landfill and contains uncontrolled dumping.

13.1.3 Sensitive receptors

Sensitive environmental receptors identified in the vicinity of the Project include the following:

surface water bodies, including:

 Lake Burley Griffin located approximately 400 metres south of the Project

 Gungaderra Creek (intersects at Flemington Road)

 Sullivans Creek (intersects the site north of Clare Burton Circuit)

 Yerrabi Pond located approximately 1 kilometre north west of the Project

drainage lines and minor waterways

underlying groundwater along and surrounding the Project

nature reserves in proximity to the Project, including:

 Mulanggari Grasslands Nature Reserve located approximately 300 metres south west of the
Project

 Goorooyarroo Nature Reserve located approximately 500 metres north east of the Project

surrounding residential occupants

sensitive human receptors including site workers and the general public.
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13.2 Investigations

13.2.1 ACT EPA online notice records database search

Information on the ACT EPA database for contaminated lands located along the alignment was obtained as
part of the Phase 1 desktop study. The search of this database identified a number of sites surrounding the
Project as sites containing or potentially containing contamination (refer to section 13.1).

13.2.2 Phase 1 and Phase 2 contamination assessments

Phase 1 desktop and Phase 2 ESA were undertaken for the Project during the early design development,
and, a summary of the investigations is provided below.

Phase 1 desktop

A Phase 1 desktop for the Project was undertaken by Parsons Brinckerhoff in April 2014 (Parsons
Brinckerhoff, 2014b). The purpose of the Phase 1 desktop was to provide baseline data to evaluate the
potential for contamination to have impact on the Project, and to inform the Phase 2 ESA (refer below). The
scope of works for the Phase 1 desktop comprised:

a site inspection (undertaken on 11 March 2014) where observations were made regarding areas of
potential or actual (visible) contamination along the corridor and in surrounding land uses

identification of the Project impact footprint, including location of surrounding infrastructure, area,
boundaries, and a review of the physical site setting including regional and local geology, hydrology and
hydrogeology

database search of:

 ACT EPA contaminated land record and public register for licences, applications and notices

 ACT EPA environment protection licences, applications, notices, audit or pollution studies and
reduction programs

a review of historical aerial photographs

a limited desktop review of information relevant to the history of the Project alignment to identify past
and present land uses.

Phase 2 assessment

A Phase 2 ESA for the Project was undertaken by Parsons Brinckerhoff in February 2015 (Parsons
Brinckerhoff, 2015a). The objectives of the investigation were to:

confirm the findings of the Phase 1 desktop assessment

assess the soil and groundwater contamination related to past and present land uses and the
implications it may have to the development of the Project

assess the potential for soil and groundwater contamination, if present, to impact human health and the
environment during development and/or during operation of the light rail.

The Phase 2 ESA was undertaken during early design development and therefore the investigation was
prepared based on a preliminary understanding of the Project.
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Sampling and analysis program

An intrusive field investigation was undertaken to collect samples of the underlying soil and groundwater to
confirm the presence of contamination along the alignment. Samples were selected for analysis based on a
hierarchy of potential risk, starting with any signs of contamination, in the absence of physical evidence of
contamination samples were selected to provide coverage of the soil profile. Contamination assessment
works were undertaken concurrently with geotechnical investigation works at the route and involved the
collection of samples from eleven boreholes and 44 test pit locations (total of 55 locations).

Groundwater monitoring wells were installed at six locations for the purpose of collecting representative
groundwater samples beneath the Project corridor. Water quality parameters (pH, dissolved oxygen,
electrical conductivity, reduction/oxidation potential and temperature) were recorded and groundwater was
also visually assessed for turbidity.

Selected soil samples and groundwater samples were submitted to the primary analytical laboratory for
analysis for potential contaminants along the alignment. Soil samples were selected based on a combination
of sample location and field observations.

Sampling and analysis investigation results identified the following potential contamination along the
alignment:

concentrations of copper, nickel and zinc were reported to exceed the adopted ecological screening
level (ESLs) at some investigation locations

concentrations of total actual acidity (TAA) and titratable peroxide acidity (TPA) were identified to be
above the laboratory limit of reporting (LOR) but below the adopted action criteria

concentrations of heavy metals (cadmium, copper, chromium, nickel and zinc) were reported above the
groundwater investigation levels in a number of monitoring wells

concentrations of the majority of the contaminants of concern in the groundwater samples collected
were below laboratory LORs, with the exception of some heavy fraction TRH concentrations.

The results of the soil and groundwater contamination testing do not indicate the presence of
contamination along the Project corridor, from the locations tested. This however, does not confirm that
contamination does not exist, at other locations along the corridor.

13.3 Potential impacts

13.3.1 Impacts on land stability, soils and geological

Material encountered within existing roadways (i.e. imported fill) during the Project construction is likely to be
more stable than fill in the area adjacent to the roadways. Road fill material is likely to have been selected,
graded, and compacted to a standard suitable for road construction.

Potential impacts on the soils, topography and geology of the Project would primarily occur during
construction. Construction works would primarily be associated with the erosion of exposed soils (from
activities such as vegetation removal) and stockpiles (at compound sites), as well as the exposure of
potential ASS.
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Construction activities for the project would result in considerable disturbance to soils, which have the
potential to impact water quality unless appropriately managed through erosion and sediment control
measures (refer to section 13.4). Construction activities which could result in potential impacts to soil and
geology include:

removal and installation of general fill and earthworks within the Project impact footprint

movement of heavy vehicles across exposed earth

stockpiling of materials at construction sites, including any crushed materials

vegetation removal, including the removal of planted trees along the alignment.

For the construction phase, the implementation of effective localised erosion and sediment control measures
aimed at minimising erosion and the volume of sediment which is transported from disturbed areas (refer to
section 13.4).

13.3.2 Contamination impacts during construction

The results of the contamination sampling undertaken to date have not indicated the presence of substantial
contamination along the alignment. However, if contaminated soils are detected during construction activities
they have the potential to disperse into the surrounding receiving environment, including air and water. Other
sources of potential soil contamination along the corridor include:

disturbance of fill material which may include hazardous materials particularly the former industrial site
at Mitchell where the proposed stabling depot and maintenance facility is to be located which could
pose a risk to construction workers and the surrounding local community

construction activities associated with spills and leaks of potentially contaminating materials could
contaminate soil and or water in the local environment

increased traffic flow (from construction vehicles), would result in a potential increase to the risk of
potential spills or leaks from these vehicles leaking into the local environment.

The anticipated primary transport media for the migration of contaminants include:

vertical migration of chemicals through underlying soils into groundwater beneath the work sites

lateral migration of dissolved phase contaminants within the groundwater beneath the work sites

migration of vapours through soils, underground service trenches and/or pits and beneath building slabs

airborne dispersion of contaminated particulates released into the air from work sites.

These impacts would be managed through both the development of the detailed design and appropriate
construction management. Further details are provided in section 13.4 below.

In addition to the local environment, the workers directly involved in the construction works would also be a
sensitive receptor to any potential contamination impacts.

Acid sulphate soils

The exposure of ASS has the potential to result in environmental impacts to the surrounding environment,
including acidification of waterways such as Ginninderra Creek and Sullivans Creek (or their tributaries),
geotechnical instability and corrosion of concrete and steel structures which are constructed along the
alignment. Whilst initial site sampling (refer to section 13.2) has not identified significant areas of ASS along
the alignment, confirmation of the presence of ASS would form part of further geotechnical investigations as
part of the detail design phase development.
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Should ASS be encountered and be required to be disturbed as part of the Project, the most feasible
management strategy would be oxidation prevention. Where ASS materials are excavated, short and long
term management of the material is required. If the excavated material is to be stockpiled prior to treatment
and/or disposal, provisions would be made for safe storage.

Where ASS is encountered, the overall remedial strategy hierarchy which would be adopted would include:

burial of excavated ASS materials below the water table where possible

neutralisation of ASS materials where re-use on site above the water table is required

disposal of excess ASS material to an appropriate off-site facility where it cannot be reused on-site.

Further details and specific mitigation measures regarding the management of ASS is provided in the CMP
that has been prepared for application during the construction phase of the Project (Parsons Brinckerhoff,
2015b) (refer to section 13.4.2 and Appendix H of this EIS).

13.3.3 Contamination impacts during operation

Operational impacts are anticipated to be restricted to those arising from accidental spills or leakage,
primarily from stabling and maintenance activities at the proposed stabling depot and maintenance facility at
Mitchell or potential from LRVs travelling along the alignment.

Unless carefully managed, the soils in these areas could become contaminated with hazardous materials
(such as fuels, lubricants and hydraulic oils) during maintenance activities, resulting in the development of a
contamination plume over time. Although unlikely, should this occur, migration of contaminants to
groundwater might also result. Potential operational impacts would largely be avoided and/or managed
through the application of adequate hazardous material procedures (refer to section 13.4).

13.4 Proposed mitigation measures and offsets

13.4.1 Land stability, soils and geological

Management of soil erosion during and following construction would be an important consideration in the
development of appropriate construction methods and final surface treatments during the detailed design
stage. Where the need for specific environmental controls is identified, requirements would be set out in the
CEMP to describe any additional requirements associated with key elements of the Project. The following
mitigation measures would be implemented to minimise potential land stability, soils and geological impacts
as part of the Project as a minimum:

an Erosion and Sediment Control Plan (ESCP) would be developed prior to construction and
implemented throughout the construction period (refer to details below)

the extent and time of exposed soil would be minimised through construction sequencing

offsite runoff would be diverted around or through the site so it would not mix with onsite construction
runoff. This would be achieved using temporary or permanent diversion drains to minimise the volume
of flow through the construction area

physical controls in line with the ESCPs, including: sediment fences, sediment filters, rock check dams,
level spreaders, onsite diversion drains would be installed prior to construction and maintained during
construction

exposed soils would be revegetated as soon as possible

all stockpiled materials would be stored in bunded areas and kept away from waterways to avoid
sediment entering the waterways
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sediment would be prevented from moving off-site and sediment laden water prevented from entering
any watercourse, drainage line or drainage inlet

clean water would be diverted around the work site in accordance with ACT EPA Guidelines

erosion and sediment control measures would be regularly inspected (particularly following rainfall
events) to ensure their ongoing functionality

erosion and sediment control measures would be left in place until the works are complete and areas
are stabilised

works would be avoided during rainfall (or whilst the ground remains sodden) in unsealed areas, where
practicable, to minimise vehicle disturbance to the topsoil

pavement finishes and planting schemes in the urban design would aim to protect and retain the soil
during Project operations

construction of the three proposed retaining wall along the alignment (refer to Chapter 2) would be
undertaken so as to avoid loss of soil stability during construction.

13.4.2 Contamination management plan

All contaminated materials disturbed during construction would be managed and either re-used or disposed
of appropriately in accordance with all relevant legislation and ACT EPA guidelines including:

ACT’s Environmental Standards: Assessment & Classification of Liquid and Non-liquid Wastes

Information Sheet 4 – Requirements for the reuse and disposal of contaminated soil in the ACT

Work Health and Safety (Asbestos) Amendment Regulation 2014

Safe Work Australia 2011, How to manage and Control Asbestos in the Workplace

Code of Practise for the Safe Removal of Asbestos 2nd Edition (NOHSC, 2005).

A CMP has been prepared for application during the construction phase of the Project (Parsons Brinckerhoff,
2015b) (refer to Appendix H of this EIS). The objective of the CMP was to detail the measures required to
manage potential contamination impacts identified in subsurface materials along the route, to protect human
health and the local environment. The CMP outlines a range of controls for the management of contaminated
land during the construction of the Project. Elements which of the CMP include the identification of mitigation
measures for the following:

work health and safety

excavation work

spoil management

waste disposal – including off-site disposal of soil or fill, disposal of asbestos, disposal of soil or fill
containing ASS and disposal of groundwater waste

control measures for major works and minor works

unexpected finds protocol(s)

The controls identified in the CMP would be complied with by Project Co throughout the construction of the
Project.

Contingency management plan measures are also identified in the CMP which would be implemented during
excavation works within areas where there is potential to identify contaminants of concern.
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13.5 Expected conditions
As the Project would be constructed within an existing, identified transport corridor, the Project is not
expected to result in substantial changes from the existing conditions with respect to contamination and soil
impacts. The results of the soil and groundwater contamination testing do not indicate the presence of
contamination along the Project corridor, from the locations tested. This however, does not confirm that
contamination does not exist, at other locations along the corridor.

The potential for additional contamination sources (such as the operation of LRVs and required maintenance
activities along the alignment or within the stabling depot and maintenance facility), are anticipated to only
result in minor potential impacts.

13.5.1 Residual risks

Based on the mitigation measures identified in section 13.4, an assessment of the residual contamination
and soil risks associated with the Project have been considered (for risks previously identified as being
medium or above). These residual risks are identified in Table 13.2.

Table 13.2 Residual contamination and soils risks

ID Potential impact
Original

residual risk
rating

Residual
likelihood

Residual
consequence

Residual
risk rating

I.1 Removal of vegetation can cause erosion
and sediment runoff to waterways. Medium Possible Minor Very low

I.2

Potential to encounter geotechnical
constraints during construction
(e.g. unsuitable substrates, acid sulfate
soils).

High Unlikely Moderate Low

I.3

Potential for encountering contaminated land
along the proposed alignment from previous
land uses (e.g. farming activities, petrol
station, car dealerships/car parks etc.).

Very high Possible Moderate Low

I.4

Contamination of groundwater aquifers due
to accidental chemical spills or leakage from
construction and maintenance plant,
vehicles, equipment and storage areas.

Medium Unlikely Moderate Low

I.5
Environmental issues associated with the
disposal of groundwater during construction
and operational phases of the Project.

Medium Unlikely Moderate Low

I.6 Mobilisation of existing known or unknown
contamination in the environment. Medium Unlikely Moderate Low




