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Chapter ten – Environmental impactsEnvironment

The Gold Coast, particularly the coastal strip, 
is a highly urbanised densely populated 
area. However as the Gold Coast Rapid 
Transit route between Griffi th University and 
Broadbeach generally follows the existing 
road corridor the impact on the environment 
is relatively minimal. However the creeks, 
parks and green space that are found in the 
vicinity of the route are highly valued by the 
local community and offer refuge for a variety 
of fl ora and fauna, some of which include 
threatened species.   

Areas of local environmental signifi cance in 
the vicinity of the route include Loders Creek, 
Southport Broadwater, the Nerang River, 
Macintosh Island Park, Cascade Gardens and 
Little Tallebudgera Creek.

As part of the draft Concept Design and 
Impact Management Plan a number of 
environmental studies took place to identify 
signifi cant locations, species and habitat. 
These studies identifi ed areas that may 
be positively or negatively impacted by 
the Gold Coast Rapid Transit system and 
recommended mitigation strategies for during 
construction and operation.
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Environmental Protection 
and Biodiversity 
Conservation referral
The Environmental Protection and 
Biodiversity Conservation Act 1999 is the 
Commonwealth Government’s central piece 
of environmental legislation. It provides a 
legal framework to protect and manage 
nationally and internationally important fl ora, 
fauna, ecological communities and heritage 
places. Due to the signifi cance of the Gold 
Coast Rapid Transit project it was referred for 
approval under the EPBC Act.

Environment studies carried out by the project 
established where there could be potential 
impacts on sites of national and international 
signifi cance within the Gold Coast Rapid 
Transit corridor. These studies confi rmed 
that there are no world heritage properties, 
Commonwealth marine properties or national 
heritage places within the vicinity of the Gold 
Coast Rapid Transit route.

However there were 2 areas of signifi cance 
that required detailed consideration during 
the concept design and impact assessment. 
These were:

• in section one – the southern reach 
of the Coombabah Conservation Area, 
designated part of the Moreton Bay Marine 
Wetlands, of international signifi cance

• in section three – Cascade Gardens, a 
habitat for the grey headed fl ying fox, a 
listed threatened species.

In consultation with the Commonwealth 
Government Department of Environment 
and Water Resources, the Gold Coast 
Rapid Transit project prepared a referral of 
the project for consideration under the Act. 
The referral, based upon project studies 
and outcomes to date, covered the Gold 
Coast Rapid Transit corridor from Helensvale 
(including both options for section one, see 
page 90) to Burleigh town centre.

The referral detailed how potential impacts 
have been largely avoided through changes 
to the alignment of the Gold Coast Rapid 
Transit route. For the 2 signifi cant sites 
mentioned above the project is:

• in section one – would confi ne the Gold 
Coast Rapid Transit alignment within the 
existing road corridor (Brisbane Road) and 
provide clear spanning bridge structure 
over Coombabah Creek

• in section three – widening the road 
corridor (Gold Coast Highway) to the east 
so that there is no disturbance of existing 
vegetation in Cascade Gardens.

Additionally, for construction and operation 
of the Gold Coast Rapid Transit project a 
set of impact management plans have been 
developed to mitigate any potential impacts.

Due to the mitigation strategies developed 
the Gold Coast Rapid Transit project has 
proposed that, under the conditions of the 
Act, the project would not need to be a 
controlled action under the Act.
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Flora and fauna
Pockets of existing vegetation or bushland 
along the Gold Coast Rapid Transit route 
provides signifi cant refuge for plants, trees 
and wildlife and helps to maintain connectivity 
between habitats in a fragmented landscape. 
The urban bushland areas left on the 
Gold Coast face continuing pressure from 
residential and commercial development and 
from infrastructure projects, including the 
Gold Coast Rapid Transit project.

An ecology study was undertaken to identify 
what impact the construction and operation 
of the Gold Coast Rapid Transit system would 
have on fl ora and fauna in the area and 
what mitigation strategies could address 
these impacts.

The study found a variety of native bushland 
along parts of the proposed Gold Coast 
Rapid Transit corridor including eucalypt 
forests, mangroves, saline grasslands and 
melaleuca wetlands. 

15 fauna habitats were identifi ed along the 
Gold Coast Rapid Transit corridor including 
species such as koalas, grey headed fl ying 
foxes, wallum froglets, wallum sedge frogs, 
glossy black cockatoos and green 
thighed frogs. 

As the route and alignment of the Gold Coast 
Rapid Transit project avoids direct impact on 
any signifi cant habitat, it was determined that 
the construction and operation of the Gold 
Coast Rapid Transit system would be unlikely 
to have a negative impact on fl ora and fauna 
on the Gold Coast. However in order to 
minimise any potential impacts on fl ora 
and fauna the Gold Coast Rapid Transit 
project will:

• reduce the construction footprint in 
sensitive areas such as Cascade Gardens

• instigate a threatened species 
management plan where necessary

• prevent accidental loss or damage to 
native bushland by fencing areas to 
be retained

• locate construction site offi ces and 
laydown areas within existing cleared areas

• revegetate any disturbed areas with 
appropriate indigenous species

• allow provision for wildlife movement 
(in areas of substantial vegetation).

areas of environmental 
importance
Investigations into the Gold Coast Rapid 
Transit route between Griffi th University 
and Broadbeach found 2 areas of 
environmental signifi cance – Loders Creek 
and Cascade Gardens. 

• Loders Creek is home to the threatened 
wallum froglet and green thighed frog. 
For details of how the Gold Coast Rapid 
Transit route was refi ned to avoid any 
impact on this area see page 104

• Cascade Gardens provides habitat for 
a signifi cant colony of fl ying foxes. For 
details of how the Gold Coast Rapid 
Transit route avoided an impact on this 
colony see page 150.
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Aquatic species
A desktop and fi eld survey were carried out to 
identify any rare or threatened aquatic species 
that have previously been recorded or are 
likely to be present in any of the waterways 
along the proposed Gold Coast Rapid Transit 
route. The areas surveyed included freshwater 
streams, brackish creeks and areas adjacent 
to marine waters. 

23 threatened aquatic species including the 
black-necked stork, sooty oystercatcher, little 
tern and wallum froglet have been previously 
recorded (but not necessarily observed) in the 
vicinity of the Gold Coast Rapid Transit route. 
A number of threatened marine, migratory 
and/or wetland birds were also identifi ed 
as potentially occurring in the vicinity of the 

route. In the estuaries and marine waters 
some threatened rayfi nned fi sh, such as 
seahorses and pipe fi sh, were also identifi ed 
as potentially being located in these areas.

The majority of sites surveyed have 
previously been disturbed by bridge and 
other construction and are subject to on-
going disturbance from traffi c. The study 
found that it is unlikely that these areas will 
be additionally impacted by the Gold Coast 
Rapid Transit system. 

However sites that have not been modifi ed 
such as Jarraparilla Cove and Little 
Tallebudgera Creek (where dense vegetation 
is found) may be negatively impacted by the 
Gold Coast Rapid Transit system passing 
close by. Any removal of vegetation during 
construction could result in loss of habitat or 
degradation of water quality.

In order to minimise impacts on aquatic 
species the Gold Coast Rapid Transit 
project will:

• minimise clearing width of vegetation 
for construction

• reinstate areas that have been disturbed

• rehabilitate cleared areas with appropriate 
native species

• implement sediment and erosion control 
measures during construction.
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Risk from fl ooding
In early 2008 heavy summer storms caused 
Gold Coast rivers and waterways to swell, 
overfl ow and fl ood surrounding areas with 
destructive consequences.

The Gold Coast Rapid Transit system must be 
able to operate during a major fl ood event to 
ensure no loss of service to the community. 
Therefore the project design has been 
developed to ensure that, as a minimum, the 
Gold Coast Rapid Transit service will not be 
affected by a ‘1 in 50 year event’.

The hydrology and hydraulics study identifi ed 
the areas along the Gold Coast Rapid Transit 
route which are subject to fl ooding and 
provided mitigation strategies in the event of 
a major storm. This report also sourced the 
fi ndings of previous studies carried out by 
Gold Coast City Council. 

The report found that, in the event of a 
major storm, the Gold Coast Rapid Transit 
alignment would be at risk from fl ooding 
in several locations including sections of 
Queen Street, Nerang Street, Scarborough 
Street, areas surrounding the Nerang River, 
Ferny Avenue, Cascade Gardens and around 
Hooker Boulevard.

Mitigation strategies to help disperse fl ood 
water were developed for each section. 
This included adding additional reinforced 
concrete pipes and culverts under roads and 
placing ‘bubble up pits’ (additional enclosed 
areas where excess water from pipes can 
dissipate) in some locations.

Ground water
Groundwater is water located beneath the 
ground surface. It’s recharged from the 
surface and eventually fl ows back to the 
surface naturally into waterways. Natural 
discharge often occurs at springs and streams 

and can form areas such as wetlands. 
Groundwater is also often withdrawn for 
agricultural, municipal and industrial use 
by extraction wells.

A report was prepared to determine the 
quality of existing underground water and to 
mitigate any potential impact on this quality, 
through contamination or acidifi cation, from 
the Gold Coast Rapid Transit system, in 
particular during construction but also 
during operation.

The report found that the majority of the 
Gold Coast Rapid Transit route between 
Griffi th University and Broadbeach travels 
through areas that are already densely 
urbanised and feature large areas of 
concrete, roads, buildings, and drainage. 
In addition, construction of the Gold Coast 
Rapid Transit system does not involve any 
deep excavations that could intersect the 
groundwater table. The report concluded 
that the introduction of the Gold Coast Rapid 
Transit system would have minimal impact on 
the groundwater in these areas.
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Surface water
The Gold Coast has an extensive network of 
surface water including waterways, creeks, 
the broadwater and the ocean. 

A study looked at surface water areas found 
in the vicinity of the Gold Coast Rapid Transit 
route, such as the Nerang River, Loders 
Creek and Little Tallebudgera Creek. Impacts 
on surface water quality could result from 
disturbance of soil and sediment during 
construction and also from run off during 
operation. The Gold Coast Rapid Transit 
project team identifi ed two areas in particular 
where the water quality could be impacted by 
the project:

• Loders Creek retention basin

• Little Tallebugera Creek.

To mitigate any impacts the project refi ned the 
alignment of the route to cross Loders Creek 
on an elevated structure (see page 104).

The study found that the construction and 
operation of the Gold Coast Rapid Transit 
system was unlikely to have any impact on 
surface water in any other location however a 
number of general mitigation strategies were 
recommended: 

• restore any creek banks that are impacted 
during construction

• minimise vegetation clearing 
where possible

• install silt fences (to control the movement 
of sediment) around disturbed areas

• monitor surface water quality throughout 
construction and on a regular basis once 
Gold Coast Rapid Transit is operational.

Soils, geology 
and typography
The area between Griffi th University and 
the eastern seaboard is characterised by 
undulating hills which gradually decline 
towards the Broadwater. The area between 
Southport and Broadbeach, as a result of 
intense urban development, is relatively fl at.  
The soils and geology of this area consists 
of alluvial and coastal plain sediments, 
deep water marine sediments and some 
marine volcanics.

Naturally occurring acid sulfate soils and 
potential acid sulfate soils generally occur in 
marine or estuarine sediments. These soils 
can present a risk if disturbed (for example by 
excavation or draining) and water and oxygen 
become mixed in with the soil.

When oxygen mixes with acid sulfate soils, 
sulfate oxide and iron can be formed. When 
water is added to the mix, sulfuric acid and 

iron oxide are formed. Sulfuric acid causes 
a change to the pH level which can have a 
detrimental effect on the surrounding soil, 
waterways and eco-system. acid sulfate 
soils can also corrode concrete (eg bridges 
supports) steel (eg pipes) and asphalt 
surfaces.

A number of areas in section two (from Griffi th 
University to Southport) were identifi ed 
as potentially containing acid sulfate soils 
however there was a low potential for acid 
sulfate soils to be found in section three 
(between Southport and Broadbeach).

Construction activities most likely to 
present risk of disturbing acid sulfate soils are 
deep evacuations associated with abutments 
and piers for bridges. Construction of the 
Gold Coast Rapid Transit system is unlikely to 
involve signifi cant amounts of earthworks or 
deep excavations however potential risks can 
be mitigated by construction techniques, for 
example driven not bored piling.

In preparation for construction the Gold Coast 
Rapid Transit project team will also prepare a 
specifi c impact management plan to mitigate 
any potential impacts on acid sulfate soils, or 
potential, acid sulfate soils.
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Air quality and emissions
The majority of emissions that effect air quality 
on the Gold Coast are generated by private 
motor vehicle exhausts.

This pollution falls into two broad categories: 

• greenhouse gases in particular CO2, 
methane and nitrous oxide which have an 
adverse global impact on the environment

• toxic gases which could have direct 
impacts on the health of the community. 

Both light rail transit and bus rapid transit 
have been found to generate low levels of 
emissions, see next page for detail on how 
they compared. However as part of the draft 
Concept Design and Impact Management 
Plan a report was prepared that assessed 
whether the Gold Coast Rapid Transit project 
would result in an increase in air pollution.

Calculations regarding greenhouse gas 
emissions were carried out based on a 
framework developed by the Commonwealth 
Department of Climate Change. Generally, 
greenhouse gas emissions are not measured 
directly but are estimated from observable 
variables. 

State government plans 
to reduce greenhouse 
gas emissions
The Queensland Government recognises 
that coal-fi red generation is a major 
contributor to Queensland’s greenhouse 
gas emissions. Accordingly, in May 2000, 
the Queensland Government announced 
a number of key initiatives under the 
Queensland Energy Policy – A Cleaner 
Energy Strategy to encourage the energy 
sector towards greater use of gas and 
renewables. In particular, the Cleaner 
Energy Strategy included $50 million over 
fi ve years for a range of initiatives targeting 
renewables and energy effi ciency, see 
www.epa.qld.gov.au. One initiative is the 
development of low emission technology 
such as Post Combustion Capture where 
CO2 emission from coal plants is captured, 
compressed and cooled to form a liquid 
which can be buried underground using 
geo-sequestration. The mid-term target for 
this technology is the delivery of a full scale 
commercial power plant by 2020.

Impact on air quality 
The draft Concept Design and Impact 
Management Plan report found that the 
Gold Coast Rapid Transit project would 
not increase emission levels and confi rmed 
that all emission levels would be below 
the standards for air quality as set by the 
Environment Protection and Heritage Council. 
In fact the report, using detailed traffi c 
modelling (as discussed in Chapter 8: Traffi c 
and parking impacts from page 193) found 
that there would be an overall decrease of 
all types of emissions. This is such to factors 
such as:

• reduction in number of cars within the 
Gold Coast Rapid Transit corridor 
compared with the scenario without 
Gold Coast Rapid Transit

• reduced vehicle congestion at intersections

• using modern, low emission vehicles as 
replacements for existing buses within 
the corridor.
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For more information refer to the following 
chapters in the draft Concept Design and 
Impact Management Plan:

• Volume 2, Chapter 15: Air Quality

• Volume 2, Chapter 16: Noise and 
Vibration

• Volume 2, Chapter 17: Terrestrial and 
Aquatic Ecology

• Volume 2, Chapter 18: Surface Water 
and Groundwater Quality

• Volume 2, Chapter 19: Hydrology and 
Hydraulics

• Volume 2, Chapter 20: Soil, Geology 
and Topography.

See page 24 for details of how to access 
the full draft Concept Design and Impact 
Management Plan report.

How did bus rapid and light 
rail compare?
Bus rapid vehicles 

Bus rapid vehicles, like any other road vehicle, 
generate pollution from their exhausts. They 
generate CO2 as well as a toxic mix of gases 
(in particular Carbon Monoxide and Nitrogen 
Oxide).

However signifi cant advances in technology, 
including Euro V diesel engines, diesel/electric 
hybrid and compressed natural gas, are 
expected over the forthcoming years which 
will ensure emissions are minimised as far 
as possible.

Light rail vehicles

Light rail vehicles operate on electric engines 
and as such do not generate direct local 
pollution. However there are emissions at 
the source of the electricity production ie the 
power plants. 

Light rail electricity supply will be provided 
by dedicated sub-stations connected to the 
ENERGEX Distribution Network. ENERGEX 
itself is supplied by various power stations 
using different technologies and different raw 
sources of energy. The mix of fuel in electricity 

generation varies throughout the day as 
individual electricity generators change their 
level of production based on price, availability 
of generators and demand. The electricity 
delivered to the light rail sub-stations will have 
different origins at any given time. 

However the Queensland economy is 
highly dependent on its abundant, high-
quality and low-cost coal supplies and the 
competitively priced electricity it produces. 
Coal is inherently a carbon-intensive fuel and 
therefore coal-fi red power stations produce 
considerable greenhouse gas emissions.

Based on today’s technology for both 
electricity production and diesel engines, 
the project’s calculations indicate that an 
light rail system would release 25 percent 
more CO2 into the atmosphere than a bus 
rapid system. This is essentially because in 
Queensland electricity is mainly electricity is 
mainly generated from coal combustion, an 
inherently carbon intensive fuel. 

It is diffi cult to predict how quickly the 
technology is going to evolve over the life of 
the project to draw meaningful conclusions 
regarding air pollution from toxic gases.


