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1.0 Introduction

Construction of the Legacy Way Tunnel started in April 2011 and the tunnel opened to traffic on 25
June 2015. Transurban Limited (Transurban) is, as part of the Coordinator General's approval
conditions for the Operation and Maintenance phase of the Legacy Way Tunnel, required to monitor
groundwater levels in existing monitoring bores along the tunnel alignment. Monitoring of groundwater
levels is required for a period of 5 years post-construction.

Groundwater ingress into the tunnel is monitored to ensure compliance with tunnel specifications.

Transurban commissioned AECOM Australia Pty Ltd (AECOM) to assess the latest groundwater level
monitoring data obtained monthly from existing monitoring bores along the tunnel alignment. The
objective of the groundwater level monitoring is to assess changes to groundwater levels and identify
any ongoing drawdown in the surrounding area as a result of groundwater ingress into the tunnel,
including the potential for inflow to occur from the Brisbane River.

This report includes groundwater monitoring data which has been collected monthly, between April
2017 and May 2018.

1.1 Existing Environment

The Legacy Way Tunnel is situated below the inner western suburbs of Brisbane, which includes the
suburbs of Toowong, Auchenflower, Milton, Paddington, Red Hill, Kelvin Grove, and Herston (see
Figure 1).

1.2 Topography

The topography of the surrounding and overlying tunnel area is characterised by a series of steep
ridges and spurs dissected by linear valleys. The ground surface elevations range from approximately
70 metres above Australian Height Datum (mAHD) near the intersection of Musgrave Road and Kelvin
Grove Road (near the eastern tunnel portal) and 50 mAHD near the intersection of Frederick Street
and Birdwood Terrace (near the western tunnel portal). The lowest point is mid-tunnel (< 5 mAHD) at
Gregory Park, Rosalie.

Along the tunnel alignment, the ground surface is higher in the west and northwest and falls toward the
east and southeast (i.e. to the Brisbane River).

1.3 Surface Drainage

The Legacy Way Tunnel is located within two sub-basins, informally referred to as the Brisbane and
Enoggera Creek sub-catchments. Most of the tunnel alignment is located within the Brisbane sub-
basin, with the eastern most extent of the tunnel located within the Enoggera Creek sub-basin. These
sub-catchment areas are drained by a number of small creeks that drain into the Brisbane River. The
sub-basins are part of the Lower Brisbane River Catchment that hosts a number of surface water
tributaries, including Bellbowrie, Breakfast, Bulimba, Cubberla, Enoggera and Toowong creeks.
Within the immediate vicinity of the tunnel, most surface waters are drained via Toowong Creek and
Enoggera Creek.

1.4 Rainfall

The Brisbane area is characterised by a sub-tropical climate. Rainfall occurs predominantly
throughout the summer months (December to February). The mean annual rainfall in proximity to the
tunnel is summarised in Table 1.
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Table 1 Summary of rainfall in proximity to the Legacy Way Tunnel

Mean Annual Rainfall

Source Location Station Period
(mm)
Brisbane 040913 1999-2018 (May) 1,021.6
Bureau of
Toowong Bowls Club 040245 1898-2014 (Sept) 1,090.4
Meteorology
BOM Brisbane Botanic Gardens
(BOM) ! ! 040976 2005-2018 (May) 1,154.8
Mt Coot-Tha

15 Geology

The geology intersected within the Legacy Way Tunnel comprises two low grade metamorphic rock
units, namely the Bunya Phyllite and the Neranleigh-Fernvale Beds. The Bunya Phyllite occupies the
area along the alignment up to approximately Musgrave Road at the Normanby Fiveways. Further
east, the alignment lies within the Neranleigh-Fernvale Beds.

The Bunya Phyllite formation consists of phyllite, minor arenites and basic volcanics regionally
metamorphosed to greenschist grade. The phyllites are usually dark blue to black and consist
principally of quartz, albite, muscovite and chlorite.

The Neranleigh-Fernvale Beds overlies the Bunya Phyllite, and comprises shale, chert, jasper,
feldspathic and lithic arenite, conglomerate, and basic volcanics. Typical arenites consist of sericite,
chlorite, quartz and epidote with accessory zircon.

Near the of the tunnel portals, minor surficial deposits of Quaternary-aged alluvium are present
consisting of undifferentiated gravel, sand, silt, mud and clay. Based on exposed road cuttings, soils
within the vicinity of the tunnel are thin and largely derived from the Bunya Phyllite.

1.6 Groundwater

Groundwater resources are associated with the following hydrostratigraphic units:
1  Bunya Phyllite

1 Neranleigh-Fernvale Beds

1 Unconsolidated alluvium sediments.

Pre-construction depth to groundwater was generally between 3 metres below ground level (mBGL)
and 10 mBGL within the Bunya Phyllite and Neranleigh-Fernvale beds. Depths to water table of
greater than 10 metres (m) was recorded at locations of elevated topography (e.g. at NL2-06 and NL2-
14).

Groundwater levels within the basement rock aquifers were measured to respond rapidly to rainfall
recharge downslope of topographically elevated areas and where deep drainage from water supply
infrastructure (i.e. mains, stormwater) and drainage lines occur.

Groundwater levels measured within the alluvium were (pre-construction) relatively shallow (< 9
mBGL). Groundwater recharge to these areas is likely to be relatively rapid following rainfall events
(unconfined aquifers) and is expected to gradually decline following cessation due to
evapotranspiration and limited effective storage.
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2.0 Groundwater Level Monitoring

Groundwater level data is currently collected by SAS Laboratory, on behalf Transurban, on a monthly
basis. SAS Laboratory downloads the groundwater level measurements, recorded automatically at 4
or 12 hourly intervals, from the groundwater level loggers installed in each of the monitoring bores.
SAS also provides a measurement of static water level prior to logger download. AECOM assumes
accurate data collection by SAS and uses this monthly data to generate groundwater hydrographs,
which are used to assess temporal and spatial groundwater recovery / dewatering trends

2.1 Level loggers

The groundwater level data was derived from 18 automated groundwater level loggers (Solinst) and
manual water level measurements (i.e. static groundwater levels). The groundwater level monitoring
locations are summarised in Table 2 and shown in Figure 1.

The groundwater level loggers measure the total pressure acting on a transducer at their zero
point/sensor. The total pressure is a combination of the column of water lying above the logger
pressure sensor (i.e. height of water column) and the atmospheric (barometric) pressure acting on the
water surface.

The groundwater level logger data is barometrically and temperature compensated to obtain true
height of water column measurements. All groundwater level logger data was converted to
groundwater elevations in mAHD, utilising the measured depth of deployment of the logger, the
recorded water column level and the measured depth to water below well casing.

The historic post-construction groundwater level dataset (from April 2015 to July 2017) was not
available at the time of reporting due to change in service providers and associated commercial
matters related to project data hand-over. As such, the groundwater level data obtained during the
April 2018 monitoring event were compared to manual water level readings (where possible) obtained
during the construction phase.
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Figure 1 Legacy Way Tunnel groundwater level monitoring locations
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