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Glossary
Term

Definition

Airport Activities

Activity or activities undertaken by airport operator(s).

Air Traffic Control

Air traffic control service provided by Airservices Australia.

Airport Building Controller (ABC)

Position appointed by the Secretary of the Federal Department of
Infrastructure and Regional Development to administer regulatory functions
in relation to airport building control matters.

Airport Operator

A person or organisation operating a business; carrying out an activity,
dealing, operation, process or work; and operation of any facility, plant,
machine or equipment on Gold Coast Airport. Includes Gold Coast Airport
Pty Ltd staff, all tenants and contractors.

Airside

The movement area of an airport, adjacent terrain and buildings or portions
thereof, access to which is controlled.

Apron

The part of an airport used:
→→ For the purpose of enabling passengers to board, or disembark from
aircraft;
→→ For loading cargo onto, or unloading cargo from, aircraft; and/or
→→ For refuelling, parking or carrying out maintenance on aircraft.

Code C Aircraft

A Code C aircraft is an aircraft that has a wingspan of 24 metres up to but
not including 36 metres and an outer main gear span of six metres up to
but not including nine metres, For example, a Boeing 737 or Airbus A320.

Code E Aircraft

A Code E aircraft is an aircraft that has a wingspan 52 metres up to but not
including 65 metres and an outer main gear span of 9 metres up to but not
including 14 metres. An example is a Boeing 747 or 777 or Airbus A330 or
A340.

Contractor

A person or organisation engaged by Gold Coast Airport Pty Ltd or by a
tenant of Gold Coast Airport Pty Ltd, to undertake an activity at Gold Coast
Airport.

Control Tower

A unit established to provide air traffic control service to airport traffic.

Environmental Impact

Any change to the environment, whether adverse or beneficial, wholly or
partially resulting from an organisation’s activities, products or services.

Future Development Area

The part of the project footprint that contains elements of the master plan
20-year aviation development that do not form part of the Project LIFT
scope of work. Work to be carried out within the future development area
as part of Project LIFT includes site clearing and earthworks.

Gold Coast Airport

The extent of land leased by Gold Coast Airport Pty Ltd. This
encompasses all operators at Gold Coast Airport, including staff, tenants
and contractors.

viii
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Term

Definition

Gold Coast Airport Pty Ltd (GCAPL)

The airport lessee company (as defined under the Airports Act 1996) for
Gold Coast Airport.

Major Development Plan (MDP)

A major development plan is required for each major development at an
airport and is prepared by the airport-lessee company taking into account
public comments. Part 5, Division 4 of the Airports Act 1996 provides a full
definition.

Master Plan

The Gold Coast Airport 2011 Master Plan.

Movement Area

That part of an airport used for the surface movement of aircraft, including
manoeuvring areas and aprons.

Regular Public Transport

A service consisting of Regular Public Transport aircraft operations, as
prescribed in the Civil Aviation Regulations.

Stand

Refers to the position on the apron where an aircraft is parked. One Code
E aircraft or two Code C aircraft at a time.

Tenant

A sub-lessee or licensee or the airport lessee company.
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Abbreviations

x

Phrase/Acronym

Definition

ABC

Airport Building Controller

ACS

Australian Customs and Border Protection Service

AEPR

Airports (Environment Protection) Regulations 1997

AFP

Australian Federal Police

AHD

Australian Height Datum

Airports Act

Airports Act 1996

ALC

Airport-Lessee Company

ANEF

Australian Noise Exposure Forecast

AQIS

Australian Quarantine and Inspection Service

ARI

Average Recurrence Interval

CAGR

Compound Average Growth Rate

CASA

Civil Aviation Safety Authority

CIQ

Customs, Immigration and Quarantine

CEMP

Construction Environment Management Plan

DIRD

Federal Department of Infrastructure and Regional Development

DoE

Federal Department of Environment

EECs

Endangered Ecological Communities

EMS

Environmental Management System

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

ESA

Environmentally Significant Area

FOD

Foreign Object Debris

GCAPL

Gold Coast Airport Pty Ltd

GFA

Gross Floor Area

GPS

Global Positioning System

GSE

Ground Support Equipment

IATA

International Air Transport Association

ICAO

International Civil Aviation Organisation
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Phrase/Acronym

Definition

ISO 14001

International Standards Organisation – Standard for Environment
Management Systems (AS/NZS ISO 14001)

JUHI

Joint User Hydrant Installation

LAGS

Liquids, Aerosols and Gels Screening

LCC

Low Cost Carrier Airlines

LCCT

Low Cost Carrier Terminal

LEP 2014

Tweed Local Environment Plan 2014

LEP

Local Environment Plan

LUX

Luminous Flux

MDP

Major Development Plan

Minister

Minister for the Federal Department of Infrastructure and Regional
Development

MNES

Matters of National Environmental Significance

MOS

Manual of Standards

MOWP

Method of Working Plan

NASF

National Airports Safeguarding Framework

NC Act

Nature Conservation Act 1992

NFPA

National Fire Protection Association

OLS

Obstacle Limitation Surface

OTS

Office of Transport Security

PANS-OPS

Procedures for Air Navigation Services – Aircraft Operations

QAL

Queensland Airports Limited

the Airport

Gold Coast Airport

the project

Gold Coast Airport Project LIFT

RPT

Regular Passenger Transport

SPP

Queensland State Planning Policy

T1

Terminal 1, Gold Coast Airport

T2

Terminal 2, Gold Coast Airport

TSC Act

Threatened Species Conservation Act 1995
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Part

A

Project Description and Justification

1.0

Introduction

1.0 Introduction
Gold Coast Airport (the Airport) is leased by Gold
Coast Airport Pty Ltd (GCAPL) which is wholly owned
and operated by Queensland Airports Limited (QAL), a
non-listed public company. GCAPL operates the Airport
under a Federal Government awarded 50-year lease
with a further 49-year option. As a Commonwealth
leased Airport, the Airport is regulated under the Airports
Act 1996 (Airports Act) by the Federal Department of
Infrastructure and Regional Development (DIRD).
The Airport lease straddles the border between New
South Wales and Queensland within the local government
areas of Tweed Shire Council and the City of Gold Coast
respectively as shown in Figure 1.1.
Currently the Airport is the sixth busiest international
airport in Australia and the sixth busiest airport overall. The
Airport’s catchment area extends from Beenleigh in the
north to Ballina in the south. The Airport primarily serves
the south east Queensland/northern New South Wales
tourism industry with leisure-based travel accounting for
an estimated 75 per cent of all regular public transport
(RPT) traffic. The Airport’s passenger mix is spread
between business and leisure, providing year round
market stability.
GCAPL will enhance its existing facilities to address
current capacity issues and cater for aviation forecasts
as outlined in the Gold Coast Airport 2011 Master Plan
(the Master Plan). The project, the subject of this Major
Development Plan (MDP), is for the expansion of the
existing terminal (T1) building, addition of RPT apron
parking stands, a consolidated ground transport facility
and realignment of the Airport’s main drainage reserve.
The development represents the first stage of aviation
development in the southern portion of the airport lease
and is in alignment with the long term planning objectives
and development concepts outlined in the Master Plan.
The Gold Coast will host the Commonwealth Games in
2018 (the Games) which has provided the impetus to
achieve completion of the terminal expansion, ground
transport facility and first stage of apron expansion by
the end of 2017 in time for this event. The provision of
additional RPT apron stands and departure gates within
this timeframe is consistent with commitments made
in the Gold Coast’s bid for the Games. This MDP also
details a second stage of apron expansion following the
Games to provide capacity to a design year of FY2023.
This project marks a significant investment by GCAPL
intended to provide the capacity for the next phase of
the Airport’s growth and more easily facilitate other future
stages of expansion as described in the Master Plan. As
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such the project is named “Gold Coast Airport Project
LIFT” which stands for Let’s Invest for Tomorrow (referred
to in this MDP as “the project”. Note that Project LIFT was
previously referred to by the Airport as Project 2018).
The key aspects of the project include:
→→ Expansion of the existing T1 building including four
aerobridges;
→→ Five additional aircraft parking stands up to a Code
E standard (to be constructed in two stages) with
associated taxiways;
→→ A consolidated ground transport facility
→→ Realignment of the Airport drainage reserve;
→→ Site preparation including earthworks and clearing.
The project is required to accommodate the current and
future needs of civil aviation users of the Airport. Recent
investigations have found that currently, the apron peak
hour capacity is exceeded with a shortfall of two stands
in the busy hour. By 2018, if no action were taken, this
would have increased to a shortfall of three stands. An
example of associated impacts in 2018 is that either two
international aircraft or four domestic aircraft would not
have been able to be accommodated in the busy hour
impacting up to 374,000 passengers annually.
In addition to the shortfall in apron capacity, T1 is currently
experiencing capacity issues during peak hour in the areas
of check-in, international arrivals, international departure
lounge, baggage handling and domestic baggage reclaim.
Expansion of T1 and internal redevelopment of the
building was required to allow it to function more efficiently
and effectively, particularly during peak travel times.

1.1 Assessment of Impacts
Potential impacts associated with the project have
been assessed in terms of both construction impacts
and operational impacts. This assessment includes
consideration of aviation operations, consistency with
the Master Plan, state and local planning provisions
and impacts to the environment. The environmental
assessment includes geology and soils (including acid
sulfate soils and contaminated land), groundwater, surface
water quality, air quality, hydrology and flooding, terrestrial
and aquatic flora and fauna, cultural heritage, noise and
vibration, social and economic, climate change, visual
impact, traffic and waste management.

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Impacts across the broad range of environmental matters
are generally able to be mitigated through the project
design and management approaches such that the
residual, adverse impacts are reduced to very low to low
levels. Key exceptions to this situation are noted for the
following areas:
Terrestrial Flora and Fauna: Significant residual impacts
are likely to occur as a result of the clearing of Swamp
sclerophyll forest Endangered Ecological Community
(listed as endangered under the New South Wales
Threatened Species Conservation Act 1995) in the project
footprint. The project is also considered likely to have a
significant impact on the following conservation significant
fauna species and/or their habitat:
→→ Wallum Sedge Frog (Litoria olongburensis);
→→ Wallum froglet (Crinia tinnula);
→→ Common planigale (Planigale maculata).
Therefore direct and indirect offsets are being provided
to mitigate residual, adverse impacts on conservation
significant flora communities and fauna species present
within the project footprint.
Indigenous Cultural Heritage: The Airport is situated
within a broader area of high cultural significance to the
Aboriginal people of the region. Vegetation clearing and
ground disturbance for the project are likely to impact
upon cultural heritage values in the project footprint.

(n)	a development which affects an area identified
as environmentally significant in the environment
strategy.
A major airport development requires the preparation of a
Major Development Plan (MDP) under s.90 of the Airports
Act and requires approval by the Minister for Infrastructure
and Regional Development.
Approval of the MDP allowed this development to continue
through to design and construction approvals.
In addition, a referral under s.68 of the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC
Act) was lodged to the Department of Environment (DoE)
to determine if the project was a controlled action. DoE
determined that the proposed action was a controlled
action and accredited the MDP assessment process. The
MDP assessment process and the accreditation under
the EPBC Act is discussed in more detail in Chapter 5
Regulatory Framework.
This MDP addresses all of the required matters in
accordance with s.91 of the Airports Act as demonstrated
in Table 1.1.
Table 1.2 outlines the matters that require consideration
by the Minister in the determination for approval of a MDP
pursuant to s.94 of the Airports Act and where these
matters are addressed within this MDP.

The airport lease requires that GCAPL develops the
Airport, having regard to anticipated future growth in,
and pattern of, traffic demand to a standard reasonably
expected of such an airport and to “good business
practice,” which amongst other matters requires GCAPL
to provide facilities for the expeditious movement of
passengers and other users. In order to meet this
requirement of the airport lease, GCAPL has obtained
approval to construct the project outlined in this MDP. This
MDP demonstrates the project will achieve an acceptable
balance between mitigation and offsetting of residual
adverse impacts and the delivery of significant regional
economic benefits.

1.2 The Major Development
Plan Approval
The development is considered to be a “major airport
development” as defined in s.89 of the Airports Act 1996.
The triggers from the Airports Act which define the project
as a major airport development are:
(d)	Extending a building that is wholly or principally for
use as a passenger terminal, where the extension
increases the building’s gross floor space by more
than 10%;
(m)	a development of a kind that is likely to have
significant environmental or ecological impact;

Major Development Plan
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Table 1.1: Major Development Plan Requirements
Addressed in the
MDP

Act Ref

Major Development Plan Requirements

91(1A)

The purpose of a major development plan in relation to an airport is to establish the
details of a major airport development that:
(a) relates to the airport

Chapter 1

(b) is consistent with the airport lease for the airport and the final master plan for
the airport

Section 5.3 and 5.4

91(1)(a)

The proponents objectives for the development

Section 2.2

91(1)(b)

The extent to which the development will meet the future needs of civil aviation
uses of the Airport and other users of the Airport

Section 2.1

91(1)(c)

A detailed outline of the development

91(1)(ca)

Whether or not the development is consistent with the Airport’s lease for the airport

Section 5.2

91(1)(d)

Whether or not the development is consistent with the final master plan for Gold
Coast Airport

Section 5.3

91(1)(e)

If the development could affect noise exposure levels at the airport and the effect
the development would have on noise exposure levels

Chapter 15

91(1)(ea)

If the development could affect flight paths at the airport— the effect that the
development would be likely to have on those flight paths

Not applicable

91(1)(f)

The airport-lessee company’s plans, developed following consultations with the
airlines that use the airport, local government bodies in the vicinity of the airport for
managing aircraft noise intrusion in areas forecast to be subject to exposure above
the significant ANEF levels

Not applicable

91(1)(g)

An outline of the approvals that the proponent has sought, is seeking or proposes
to seek under Division 5 or Part 12 in respect of elements of the development

Section 3.8.2, 5.6

91(1)(ga)

The likely affect the proposed development would have on:

Chapter 3

Traffic flows at the airport and surrounding the airport

Chapter 16

Employment levels at the airport

Chapter 18

The local and regional economy and community, including an analysis of how the
proposed developments fit within the local planning schemes for commercial and
retail development in the adjacent area

Chapter 18

91(1)(h)

An assessment of environmental impacts that might reasonably be expected to be
associated with the development

Chapter 8 to 22

91(1)(j)

The proponents plans for ameliorating or preventing identified environmental impacts

Chapter 8 to 22

91(1)(k)

If the plan relates to a sensitive development—the exceptional circumstances that
the airport lessee company claims will justify the development of the sensitive
development at the airport

91(1)(l)

Such other matters (if any) as are specified in the regulations

Section 5.2

91(3)

The regulations may provide that, in specifying a particular objective, assessment,
outline or other matter covered by subsection (1)

Section 5.2

91(4)

The proponents plan must demonstrate the extent of the consistency with planning
schemes in force under a law of the State where the Airport is location; and identity
and justify any inconsistencies

5.5.2, 5.5.3

91(6)

In developing plans referred to in paragraph (l)(f), an airport lessee company must
have regard to Australian Standard AS 2021—2015 (“Acoustics—Aircraft noise
intrusion—Building siting and construction”) as in force or existing at that time.

N/A the proposal is
not for a sensitive
development

Not Applicable

Major Development Plan
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Table 1.2: Ministerial Considerations
Ministerial Considerations

Addressed in the MDP

The extent to which carrying out the plan would meet the future needs of civil aviation
users of the airport, and other users of the airport, for services and facilities relating to
the airport.

Section 2.1

The effect that carrying out the plan would be likely to have on the future operating
capacity of the airport.

Section 2.1

The impact that carrying out the plan would be likely to have on the environment.

Chapter 8 to 22

The consultations undertaken in preparing the plan (including the outcome of the
consultations).

Chapter 4

The views of the Civil Aviation Safety Authority (CASA) and Airservices Australia, in so
far as they relate to safety aspects and operational aspects of the plan.

Section 3.8

The Minister must not approve the draft major development plan unless it is consistent
with the final master plan.

Section 5.3

1.3 Project Proponent
The proponent for this “major airport development” as
defined under the Airports Act is:
Gold Coast Airport Pty Ltd
Level 1, Airport Central
1 Eastern Ave
Bilinga QLD 4225

1.4 Structure for the Major
Development Plan
To address each of the MDP requirements under the
Airports Act, this report is structured as detailed in
Table 1.3.

GCAPL as an “airport lessee company” under the Airports
Act has the following responsibilities:
→→ Provide and maintain infrastructure for safe and efficient
aircraft operations;
→→ Manage and maintain the airport terminal and other
airport assets, including utilities and services;
→→ Plan and implement development of the site in
accordance with the requirements of the Airports Act;
→→ Plan and manage commercial and retail development
of the site;
→→ Implement environmental management of the site.

6
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Table 1.3: Structure of the Major Development Plan
Part A: Project Description and Justification
Chapter 1 – Introduction
Chapter 2 – Project Justification and Objectives
Chapter 3 – Airport Context and Project Description
Chapter 4 – Consultation and Approval Process
Chapter 5 – Regulatory Framework
Chapter 6 – Assessment Methodology
Chapter 7 – Conclusion and Impact Summary
Part B: Impact Assessment
Chapter 8 – Geology, Soils and Groundwater
Chapter 9 – Surface Water Quality
Chapter 10 – Hydrology and Flooding
Chapter 11 – Terrestrial and Aquatic Flora
Chapter 12 – Terrestrial and Aquatic Fauna
Chapter 13 – Cultural Heritage
Chapter 14 – Air Quality and Greenhouse Gases
Chapter 15 – Noise and Vibration
Chapter 16 – Traffic and Transport
Chapter 17 – Landscape and Visual
Chapter 18 – Social and Economic
Chapter 19 – Waste Management
Chapter 20 – Climate Change
Chapter 21 – Cumulative Impacts
Chapter 22 – Environmental Management Framework
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2.0

Project Justification
and Objectives

2.0 Project Justification and Objectives
2.1 Project Justification
2.1.1 Forecasting
Currently the Airport is the sixth busiest international
airport in Australia and the sixth busiest Australian airport
overall. Over the years 2005/06 to 2013/14, the Airport has
experienced a compounding average growth rate (CAGR) of
6.7 per cent due to the increase in low cost and full service
carrier airlines both domestically and internationally within
the South East Asia region. During that time the CAGR for
international passengers alone was 15.3 per cent.
In preparing the Master Plan, GCAPL completed
investigations and planning studies to identify options
for airport development to accommodate the future
needs of civil aviation users. As part of the master
planning process, 20-year aviation traffic forecasts were
prepared to determine the extent of facilities required to
accommodate projected demand. These forecasts are
represented in five year increments in Table 2.1.
In preparation for the project, forecasts were updated
based on actual traffic to the end of 2014, to include
annual increments for years 2014 to 2023. These
updated forecasts are represented in terms of busy hour
passengers and stand demand in Table 2.2 and were
used to assess short to medium term capacity issues
driving the expansion.
As depicted in the tables growth in passenger numbers
has been less than forecast whilst current stand demand
exceeds the Master Plan requirements. This is because the
Airport has experienced higher than expected growth of
domestic and international flights during peak periods.

2.1.2 Apron Facilities
The existing apron facilities have a capacity for 11 stands
catering for three Code E and eight Code C aircraft. An
alternative arrangement of four Code E and six Code
C Aircraft can also be applied. These existing apron
arrangements are depicted in Figure 2.1.
To improve the capacity of the apron, the Airport is
currently (under a separate project) planning works to
reconfigure the aircraft stands and realign fuel hydrants
for stands in front of the terminal. This will allow all aircraft
to park perpendicular to the building line (i.e. nose-in
parking), with adequate clearance for unhindered Code E
aircraft manoeuvring on Taxiway Echo. Once completed,
these works will increase capacity of the apron to 12
stands catering for three Code E and nine Code C aircraft,
refer Figure 2.2.
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The 2015 forecast demand for the Airport is 13 apron
stands, meaning that even after the realignment works
depicted in Figure 2.2 are complete, the capacity will
be exceeded with a shortfall of one stand. By 2018, it is
forecast that the apron capacity will be exceeded by two
stands and by 2021, the apron capacity will be exceeded
by four stands.
The need to expand the Airport is influenced by a
growing city that is connected to key Australian cities and
important Asian economies. The goal of the Airport is to
service the demand from Asia and the growing need for
businesses, leisure travellers and the general public to
travel.
The Airport actively pursues scheduling that spreads flight
services while meeting demand. However, airports cannot
control the periods of high demand as these are driven by
the travelling public, business and government travel and
regulatory requirements (such as curfews).
Flight times of eight to ten hours between North Asia and
Gold Coast dictate the windows of opportunity in which
airlines can operate to allow them to make the most
commercially viable scheduling decisions. International
flight schedules are determined by the airlines and arrival
and departure times at Gold Coast Airport are driven by
the airline using the flight windows to meet curfew at Gold
Coast and return to their home port eight to ten hours
later. This typically means that there is a large international
peak early in the morning. The morning peak time is
common across the major east coast Australian airports.
Each airport has expanded and grown its infrastructure to
meet the demand.
The Airport has minimal scope to vary the scheduled
times for domestic flights and in order for the routes
to remain viable for the airlines, the flights need to be
scheduled close to the peak periods. Therefore growth in
both domestic and international traffic would have been
constrained if sufficient apron capacity was not provided
to cater for the peak period.
As an example if no action were taken by 2018, a possible
outcome would be that two Code E international aircraft
would not have been able to be accommodated in the
busy hour per day resulting in an impact to approximately
314,000 international passengers annually. Alternatively
accommodating these international services would have
come at the expense of four domestic services impacting
approximately 375,000 domestic passengers annually.
Under a similar scenario by 2023, five Code E international
aircraft would not have been able to be accommodated,
resulting in an impact to 750,000 international passengers
annually. Alternatively 11 domestic services would have to
be dropped from the peak hour schedule to accommodate
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a maximum of four of the five international services. In total,
this scenario would have impacted 1,050,000 passengers
annually through the loss of the 11 domestic and one
international service.
If action were not taken to further develop aviation facilities
at the Airport by 2018, it would have significantly limited
the Airport’s ability to service the future domestic and
international passenger demand and address the current
capacity issues.
Figure 2.3 depicts the terminal expansion and apron
required to satisfy demand of nine Code C and five Code
E aircraft in 2018. The footprint of the terminal expansion
is also depicted adjacent to the new RPT apron stands.
Figure 2.4 depicts the terminal expansion and apron
required to satisfy demand of ten Code C and seven Code
E aircraft to 2023.

Table 2.1: 2011 Master Plan 20-Year Busy Hour Forecasting
Year

2011/12

2016/17

2021/22

2026/27

2031/32

RPT Apron Stand Requirements
(Combination of Code E and
Code C aircraft)

10

12

15

18

23

Domestic passenger busy hour

1044

1336

1730

2207

2817

International passenger busy
hour

934

1067

1219

1393

1599

Table 2.2: Project Annual Busy Hour Forecasting
Financial Year

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

Apron Stand
Requirements
(Code E and Code C
aircraft)

12

13

13

13

14

14

16

16

16

17

Domestic passenger
busy hour

1270

1370

1440

1530

1590

1640

1700

1760

1810

1860

International
passenger busy hour

680

730

820

870

920

960

1010

1050

1050

1120
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Figure 2.1: Existing Apron Facilities
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Figure 2.2: Reconfigured Apron Facilities
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Figure 2.3: 2018 Apron Demand
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Figure 2.4: 2023 Apron Demand
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2.1.3 Terminal Capacity

2.1.4 Commonwealth Games

Preparation of this MDP included an investigation to
determine the existing T1 capacity and busy hour
passenger numbers for the Airport. Findings of this
investigation are depicted in Figure 2.5.

The 2018 Gold Coast Commonwealth Games will be the
biggest event that the City of Gold Coast has ever hosted.
It is expected that the Games will attract more than
117,000 domestic and international visitors to the city in
addition to more than 5,000 athletes, 2,000 officials and
2,700 members of the media (source: Gold Coast 2018
Commonwealth Games Corporation). It is anticipated that
a large number of these visitors will be arriving through
the Airport.

The investigation found that T1 is currently at capacity
during peak hour in the areas of:
→→ Check-in;
→→ International and domestic departure lounge;
→→ Baggage handling; and
→→ Domestic baggage reclaim.
In addition, it is forecast that before 2018 T1 will reach
capacity in the following areas:
→→ International baggage reclaim;
→→ Processing areas for government agencies (Department
of Immigration and Border Protection (known as Border
Force) and Department of Agriculture and Water
Resources);
→→ Liquids, aerosols and gels (LAGS) screening.
An expansion of T1 and an internal redevelopment of the
building is required to allow it to function more efficiently
and effectively, particularly during peak travel times.
The terminal redevelopment as described in this MDP
will rationalise passenger flows and reduce congestion
by improving utilisation across both the domestic and
international areas of the terminal. This will be achieved
through the expansion of the terminal building and
reconfiguration of parts of the existing floor layouts.
If no action were taken, it was forecast that the terminal
would have experienced a deterioration in the level of
customer service and would have ultimately limited the
Airport’s capacity to accommodate expected growth of
domestic and international visitors to Gold Coast.

In addition to the visitors, the Games have a potential
audience in excess of 1.5 billion watching over 1,000
hours of television coverage. The Games represent a
significant opportunity for the Gold Coast to showcase
itself to the world and both “strengthen and redefine
its tourism brand” (Gold Coast Destination Tourism
Management Plan 2014 – 2020). For a large number
of the visitors and the media, the Airport will be the
gateway to the Gold Coast and will form an integral part in
showcasing the city to the world.
The redevelopment of the terminal building is being
designed to capture the essence of Gold Coast and
create a memorable passenger experience. In addition
to the look and feel, the expansion is being designed to
accommodate aerobridges and provide for advancements
in outbound processing technologies.

2.1.5 Economic Benefits of the
Project
The economic benefits generated by the project will be
wide and varied. There will be creation of jobs through
construction and development as well as significant
employment opportunities for the ongoing operation of the
facilities in the future. It is anticipated that the construction
stage of the project in 2016-17 will create approximately

Figure 2.5: Current Airport Terminal Capacity
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230 full-time jobs. Over the remainder of the period to
2034-35 employment is projected to remain positive at
around 180 full-time workers. In addition, from 2015-16
to 2034-35 the project will contribute to over $426 million
in Gross Regional Product (GRP). It is predicted that the
additional tourism expenditure facilitated by the project is
forecast to grow by $62 million per year over the modelling
period to 2033-34.

2.1.6 Consideration of Alternative
Locations
In the preparation of the Master Plan three alternative
airport layout arrangements were tested to determine
options to meet the 20-year forecast. These alternative
arrangements are development to the north, west and
south as shown in Figure 2.6.

Development to the North
This area spans the General Aviation Precinct and the
Runway Precinct identified in the current Master Plan. This
area is situated to the north of the terminal buildings and
incorporates land in the north of the Airport, south to the
control tower and aviation refueling facility.
Options for development to the north featured new and
expanded remote apron stands (accessed from the
terminal by bus) and northern expansion to T1. This option
was found to be unacceptable as it was not possible to
cater for the 20-year Master Plan aviation forecast and
beyond within the available development footprint in this
area of the Airport. Therefore apron development to the
south would still be required in order to cater for forecast
future demand. Development in this area would also limit
the ability to accommodate general aviation (GA) at the
Airport unless it were relocated to the South of T1 within
the project footprint.
The Master Plan development footprint in the south is able
to accommodate more than twice the number of aircraft
stands compared with the northern area, assuming the
retention of the control tower and aviation refueling facility
in their current locations. A larger apron footprint could
be achieved in the north if the control tower and refueling
facility were relocated. However the only alternative
location for these facilities would be within the project
footprint to the south of T1.
Development of RPT aprons within the General Aviation
Precinct is also inconsistent with the permitted land uses
for this precinct as defined in the current Master Plan.
In order to avoid the southern expansion of the terminal,
conversion of the existing T1 building to a multi-level
structure could be carried out but not without significant
disruption to airport operations and available processing
capacity during construction. However this would not
avoid the requirement to impact the area to the south of
T1, as the southern expansion of the apron would still be
required in all future development scenarios.

Development to the West
The land in the west of the Airport between the runway
and the Tugun Bypass is referred to as the Western
Enterprise Precinct within the Master Plan. Currently
this area cannot be developed because of clearance
requirements for navigation aids that support the Airport.
These navigational aids are expected to be retained
by Airservices Australia within the Western Enterprise
Precinct to beyond 2018.
For longer term master planning purposes, options for
development within the Western Enterprise Precinct
were considered. Options that were explored include
a new terminal and apron precinct on the western side
of the runway to augment the existing terminal and
apron operations on the eastern side. The location of
the Tugun Bypass corridor limits the available site depth
and presents a constraint for all options to develop the
western precinct for RPT aviation purposes. Whilst it
would be possible to develop some apron facilities in this
area, there is not sufficient space for the development of a
parallel taxiway. Therefore any apron development in this
location would require the use of the runway for taxiing
which would impact the available runway capacity.
Additionally, there is insufficient space in this location to
develop sufficient terminal and apron facilities that could
cater to either the forecast domestic or international traffic
for the Master Plan period and beyond. This therefore
means that domestic and international activity would
be split between facilities on either side of the runway.
The inherent inefficiencies with this arrangement would
be further exacerbated by the fact that it would not be
possible to establish ground transport linkages between
the facilities on either side of the runway within the Airport
lease. This would result in the need for ground transport
linkages (e.g. for the transfer of passengers, baggage,
goods and staff) between the two precincts to be made
via the Gold Coast Highway and Pacific Motorway thereby
impacting the capacity of the local road network.

Development to the South (the project)
The expansion of aviation facilities within the southern
portion of the Airport lease (the project footprint) was
identified as the only feasible option to meet the 20year forecast apron busy hour demand and beyond.
Consolidation of all aviation activities within the existing
Terminal Precinct is efficient in terms of required apron and
building footprint and will also encourage mode splits to
public transport, particularly when future heavy and light
rail networks are extended into the Terminal Precinct.
Development to the south includes expansion of the
existing terminal and apron over the current location of the
Airport drainage reserve, necessitating the realignment of
this drain to divert flows around the expansion. Several
options were investigated for the reconfiguration, with
consideration of impacts to Airport operations, the
environment and hydrology and flooding both on Airport
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and downstream. The options that were considered
included:
→→ Upstream diversion;
→→ Provision of culverts under the apron and terminal
expansion; and
→→ Realignment of drainage reserve and extension to the
south east (the project).
The upstream diversion option required creation of a new
outlet to Bilinga beach using trenchless installation of
pipes under the Gold Coast Highway and the residential
strip in Bilinga. This option required reaching agreements
with the local and state government agencies, obtaining
relevant permits, as well as acquiring private properties.
This is a time consuming process and is considered
unachievable in the timeframe of this project. The option
was also deferred in consideration of the difficulty that
existing services in the Gold Coast Highway would pose to
achieving the required culvert grade between the Airport
and the beach outlet as well as the high cost of trenchless
construction work.
The option to retain the existing alignment of the drain
within culverts beneath the apron and terminal expansion
option was considered unsuitable. This was due to the
risk that the apron and terminal could become flooded if a
blockage occurred at the inlet. Additionally the significant
length of buried culverts would present difficulties in terms
of their ongoing maintenance.
The realignment of drainage reserve was selected as the
most suitable option. It will cause the least impact of the
three options on land surrounding the Airport through
avoiding the disturbance of existing infrastructure and
residential properties and improving current downstream
flood conditions. This option also presents less of a flood
risk to the aviation infrastructure with the Airport and the
catchment upstream of the Airport. As the project will
construct the drainage realignment in accordance with the
Master Plan’s 20-year development plan layout, this option
will facilitate all future aviation development at the Airport.
Furthermore construction of the drainage realignment has
been assessed as being achievable within the timeframe
of this project.

Plan’s 20-year development footprint;
→→ To cater for future demand at the Airport for domestic
and international services and both full service and Low
Cost Carrier (LCC) airlines;
→→ To rectify current capacity issues at the terminal and
RPT apron.
The long term development objectives of the project
are consistent with a number of GCAPL’s development
objectives outlined in the Master Plan, including:
→→ Ensure the long-term capacity and provision of Gold
Coast Airport’s infrastructure is commensurate with the
forecast growth in passenger and aircraft movements;
→→ Ensure the safe, secure and efficient movement of
passengers and aircraft;
→→ Achieve an acceptable balance between the
development of the Airport and the mitigation of
environmental impacts including aircraft noise;
→→ Deliver high levels of service, quality and facilities
and maintain its commitment of quality of service
monitoring;
→→ Maintain a commitment to developing facilities suitable
for both full service and LCC airlines;
→→ Grow the aviation market and network of domestic and
international services to and from Gold Coast Airport;
→→ Provide services and infrastructure that demonstrate a
multi-use, flexible and integrated planning approach;
→→ Facilitate the implementation of a road/rail corridor west
and north of the Airport that is acceptable to all major
stakeholders, thereby creating a transport hub for the
region;
→→ Ensure development is consistent with state and
local planning schemes and policies, and maximise
compatibility with the surrounding area;
→→ Meet its obligations under the Airports Act;
→→ Manage the business responsibly to develop the Airport
site for future growth; to an appropriate quality through
good business practices as required under the airport
lease with the Federal Government.

2.2 Project Objectives
The vision that Gold Coast Airport holds is one that
positions the Airport as a major economic generator
for the communities in the south east Queensland and
northern New South Wales regions.
The short-term development objectives for the project
are to:
→→ Deliver expanded terminal and first stage of expanded
apron facilities which are operational by the end of the
2017 calendar year in time for the 2018 Gold Coast
Commonwealth Games;
→→ To facilitate the staged development of the Master
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Figure 2.6: Alternative Project Locations
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3.0

Airport Context and
Project Description

3.0 Airport Context & Project Description
This chapter describes the following:
→→ Location and history of the Airport;
→→ Existing infrastructure at and surrounding the Airport;
→→ Project overview and footprint;
→→ Existing environment at the Airport;
→→ Design considerations;
→→ Project elements;
→→ Project construction;
→→ Hazards and risks that may arise from construction or
operation of the project;
→→ Building sustainability considerations for the terminal
expansion.

3.1 Location and History of
Gold Coast Airport
3.1.1 Location
Gold Coast Airport occupies Commonwealth land held
under a long-term lease by Gold Coast Airport Pty Ltd
(GCAPL). The Airport lease straddles the border between
New South Wales and Queensland within the local
government areas of Tweed Shire Council and the City of
Gold Coast respectively (refer Figure 1.1 in Chapter 1).
The Airport is located on a coastal plain that includes the
Cobaki Broadwater to the south and west, part of which
falls within the Airport boundary. Suburbs directly adjacent
to the Airport include Tugun, Bilinga, Kirra, Coolangatta
and Tweed Heads.
Major roads surrounding the Airport include the Gold
Coast Highway to the north and east and the Tugun
Bypass section of the Pacific Motorway which traverses
the western portion of the Airport and includes a tunnel
section under the southern portion of the Airport’s runway.
The main access to the Airport is via Terminal Drive at a
signalised intersection off the Gold Coast Highway.
Betty Diamond Sporting Complex and the Gold Coast
Desalination Plant are located to the north and north west
of the Airport.
The project is located within the southern portion of the
Commonwealth airport lease, refer Figure 1.1. This area
contains the footprint of the Master Plan 20-year aviation
development within the Terminal and Runway Precincts.
The project footprint is bound by the existing terminal
and apron to the north, the existing parallel taxiway to the
west, the future heavy rail corridor to the south and various
Terminal Precinct commercial lease areas to the east. To
the south of the heavy rail corridor adjoining the Airport is
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the NSW Crown Reserve which has been leased by the
Airport with permitted land uses under the lease agreement
being airport infrastructure and land management.

3.1.2 History
The Airport site was first used in 1936 as an emergency
landing ground for aircraft flying between Sydney and
Brisbane. In 1939, the first RPT services commenced and
were conducted by Queensland Airlines and Butler Air
Transport.
In the 1980s, the current terminal building (T1) was
constructed and the main runway was upgraded for widebodied aircraft. In 1998 the Airport was privatised with
Queensland Airports Limited (QAL) becoming the airportlessee company (ALC) after a successful tender. The next
year in 1999, the Airport officially changed name from
Coolangatta Airport to Gold Coast Airport and in 2006,
GCAPL became the airport-lessee company wholly owned
by QAL.
From 2006 to 2011, GCAPL committed more than $163
million in capital expenditure for developments including
the T1 redevelopment, the Southern Cross University
development, Terminal 2 (T2) redevelopment, main runway
extension and overlay and a new long term car park.
The current Master Plan for the Airport was approved in
2012 and included the 20-year development plan that
depicted the realignment of the Airport’s drainage reserve
and the expansion of T1 and the RPT apron within the
southern portion of the Airport lease. Developments
completed since the approval of the Master Plan have
included various car park enhancements, northern apron
and Taxiway Echo enhancements, Southern Cross
University Building B and the Australian Federal Police
(AFP) building which represents approximately $28 million
dollars of capital investment by the Airport.
In the past the project footprint has been subject to
significant ground disturbance through large scale
vegetation clearing, sand mining and at one point
contained a number of dog racing tracks. The drainage
reserve has also been substantially modified through
historic land use activities and is piped or channelised
along most of its length. Historic aerial photographs of the
Airport, including the project footprint, show the changes
at the Airport over time, including variations to the
alignment and outfall of the drainage reserve, as shown in
Figure 3.1a and 3.1b.
The Airport acknowledges that some stakeholders are
of the view that given the historic presence of a creek/
wetland area on and neighboring the Airport that the
current drainage reserve should be referred to as
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Coolangatta Creek. Whilst GCAPL acknowledges the
presence of the original wetland area, which likely held
significant cultural heritage and ecological values, the
current drainage reserve has been diverted and heavily
modified from the natural watercourse that originally
existed into what is now referred to as a drainage feature
by the Airport. Notwithstanding this, GCAPL has assessed
the heritage and ecological values of the present day
drainage reserve being impacted by Project LIFT and
identified appropriate mitigation measures as detailed in
Part B of the MDP.

commercial facilities serving Airport users, nearby
residents and highway motorists.

A more detailed history of previous ground disturbances
in the project footprint is provided in Chapter 13 Cultural
Heritage.

3.2 Existing Infrastructure
Existing infrastructure at the Airport has been developed
for both aviation related and commercial purposes, refer
Figure 3.2. The total area of the Airport lease is 371
hectares, and of this only a small portion is designated for
non-aviation purposes.
Existing aviation related infrastructure on the Airport
includes:
→→ The main 14/32 runway (2,492 metres long and 45
metres wide) which handles the majority of aircraft
movements;
→→ A partial parallel taxiway to Runway 14/32 with stub
taxiway connections to the runway at various locations.
Taxiways A, B, C and D service the primary runway;
→→ A secondary (cross) 17/35 runway (582 metres long
and 18 metres wide) which is used for GA movements;
→→ One common user terminal (T1) facilitating both
domestic and international services;
→→ A separate domestic terminal (T2) which was in
operation between 2007 and 2011 for domestic flights;
→→ A RPT apron adjoining both T1 and T2 which currently
provides 11 aircraft stands accommodating up to eight
Code C and three Code E Aircraft;
→→ 3.7 hectares of sealed aprons located north of T2
which service both fixed wing and rotary GA;
→→ GA facilities including Airport maintenance workshop,
flying schools, hangars and charter operators;
→→ Freight handling buildings located to the north of T2;
→→ Other aviation support facilities including a fire station,
air traffic control building and Joint User Hydrant
Installation (JUHI); and
→→ Public and staff car parking and facilities for taxis,
public busses, tour coaches and car rentals.
Existing commercial infrastructure at the Airport includes:
→→ Southern Cross University which occupies 1.4 hectares
within the Airport lease area; and
→→ Airport Central which occupies 1.7 hectares within the
Airport lease area and includes car parking and minor
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Figure 3.1a: Airport History
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Figure 3.1b: Airport History
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Figure 3.2: Existing Airport Infrastructure
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3.3 Project Overview and
Footprint

3.4 Existing Environment of
the Project Footprint

Expansion and redevelopment of T1 was completed
in 2010 and resulted in the creation of an integrated
international/domestic common use low cost carrier
terminal with capacity for six million arriving and departing
passengers per annum.

The project footprint is generally flat but has a slightly
raised ridge running north-west to south-east. Natural
ground levels within the project footprint grade from three
metres Australian Height Datum (AHD) to less than one
metre AHD from north to south. Imported fill is present
under the existing runway, taxiways and built up areas
where ground level is currently 4 - 5metres AHD (nominally
4.6 metres AHD).

Future aviation development in the Master Plan is planned
to occur within the southern portion of the Airport lease
which is currently a largely undeveloped, vegetated area
straddling the Terminal and Runway Precincts. The 20year strategic development plan described in the Master
Plan (terminal, apron development and ground transport
infrastructure) will be delivered incrementally over the
coming decades in line with demand.
The project is the first part of the Master Plan 20-year
aviation development and broadly comprises a terminal
expansion and staged apron expansion, a consolidated
ground transport facility, realignment of the existing airport
drainage reserve, and clearing of the Master Plan 20-year
aviation development footprint. The project’s key elements
are shown in Figure 3.3 and are described in detail in
Section 3.7.
The elements of the Master Plan 20-year aviation
development that are not part of the project (i.e. further
apron and terminal expansion) will occur within the Future
Development Area and will be subject to separate building
and airport planning approvals, which will be sought prior
to the construction of those elements.
The project footprint is approximately 45 hectares as
shown in Figure 3.3 and comprises areas of native
vegetation, non-native managed grassland and hardstand.
The area of native vegetation to be cleared as part of the
project (approximately 32.5 hectares) is generally bounded
by the drainage channel realignment but also includes the
construction access from the Gold Coast Highway.
The apron and terminal expansions will be located over
the current position of the Airport’s main drainage reserve.
Realignment of the drainage reserve around the footprint
of the Master Plan 20-year aviation development, is
therefore required as part of the project. Whilst the apron,
terminal and ground transport infrastructure will grow
to their ultimate footprint in stages, the relocation of the
drainage reserve to its ultimate alignment will occur in
one stage, as part of the project, to minimise impacts
to airport operations and to prepare the site for future
development.

The project footprint contains the following vegetation
types:
→→ Broad-leaved paperbark with Eucalyptus species;
→→ Swamp box closed forest to woodland;
→→ Coastal swamp mahogany open forest to woodland;
→→ Broad-leaved paperbark closed forest to woodland;
→→ Dry heathland to shrubland; and
→→ Wet heathland to shrubland.
Most of the project footprint comprises Environmentally
Significant Areas (ESA) due to the presence of ecological
communities and threatened species listed under Federal
and state legislation. ESAs at the Airport are shown in
Chapter 11 Terrestrial and Aquatic Flora. The project
footprint contains approximately 32.5 hectares of native
vegetation of which approximately 30.1 hectares is
classified as ESA. The majority of the native vegetation is
regrowth with some being remnant vegetation.
ESAs at the Airport were first defined in 2009 in
consultation with relevant federal and state conservation
bodies, and updated in 2011. Further work was
carried out using GPS technologies to ground truth
the boundaries of the ESAs within the project footprint
in 2013. The method to determine environmental
significance involved dividing the Airport lease into units of
homogenous land use and vegetation communities. Each
unit was then assessed based on:
→→ Whether it was known habitat for legislatively significant
species (both Commonwealth and state);
→→ The legislative status of vegetation communities (both
Commonwealth and state); and
→→ The size, condition and connectivity of the vegetation
community.
Developments at the Airport that affect ESAs triggered the
need for an MDP as described in Chapter 1 Introduction.
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Figure 3.3: Project Elements
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Species listed under the EPBC Act and state legislation
are known or likely to occur in the project footprint,
including the Wallum Sedge Frog (Litoria olongburensis),
listed as Vulnerable under the EPBC Act, the Greyheaded Flying Fox (Pteropus poliocephalus), listed as
Vulnerable under the EPBC Act, and the Lesser Swamporchid (Phaius australis), listed as Endangered under
the EPBC Act. Chapter 11 Terrestrial and Aquatic Flora
and Chapter 12 Terrestrial and Aquatic Fauna detail the
species known or likely to occur in the project footprint.
The existing drainage reserve is a channelised, 2.9
kilometre stretch of water that flows through the Airport
from north to south and connects to the discharge at
Kirra Beach outfall. The drainage reserve will be realigned
around the project footprint as part of the project.

3.5 Design Considerations
3.5.1 Concept Design Process
The development concepts in the Master Plan were used
to prepare a concept design which formed the basis for
the assessment of impacts in this MDP.
The concept design for the project included the
optimisation of the general terminal and apron layout
proposed in the Master Plan in accordance with
aerodrome design standards and operating procedures.
Field investigations were undertaken during the MDP
preparation which have informed the development of the
design and assessment of project impacts. These have
included surveys and investigations for geotechnical, acid
sulfate soil, contaminated land, groundwater, surface
water, ecology, cultural heritage, traffic, noise and vibration
and landscape and visual amenity.
With respect to the drainage reserve, flood modelling was
completed and the concept design refined in parallel with
earthworks calculations and concept design of the apron.
The preparation of the MDP occurred in parallel with the
concept design development, allowing for information
from the MDP investigations and assessments to inform
the design of the project.

3.5.2 Design Requirements
Airfield
Aerodrome design standards and operating procedures
are in accordance with Civil Aviation Safety Regulations
Manual of Standards Part 139 (MOS) as prescribed and
administered by CASA under the Civil Aviation Act 1988,
and the Civil Aviation Regulation 1988. These standards
generally follow the International Civil Aviation Organization
(ICAO) standards and recommended practices for the safe
and orderly development of international civil aviation. The
design principals adopted are to ensure the safety, efficiency

and regularity of the airfield and airspace are maintained.
MOS Part 139 provides geometric constraints that have
been incorporated into the design. These standards
provide the required airfield characteristics such as the
dimensions and gradients of the apron, taxiways and
related facilities. Apron and taxiway flood immunity has
been based on CASA guidelines.

Terminal
The design philosophy for the terminal expansion has
been to continue to ensure safe, secure and efficient
operations whilst minimising operating costs to the
airlines. Terminal planning has been based on the
International Air Transport Association (IATA) Level
of Service C which provides a good level of service
and comfort. Design principles accord with the
IATA design standards, building control regulations,
Customs Immigration and Quarantine (CIQ) processing
requirements, Office of Transport Security (OTS)
requirements, disability access requirements and other
regulatory requirements.

3.5.3 Aircraft and Operational
Considerations
The types of aircraft and aircraft movements on the apron
and taxiways will result in varying loads and have a bearing
on the pavement design. Flexible or rigid pavement design
may be suitable in different parts of the apron or taxiway,
depending on these factors.
Aircraft fleet mix and movement assumptions based on
current and forecast schedules were utilised to inform
the determination of pavement strength and thickness.
The schematic apron designs have assumed a concrete
pavement with the taxiway and taxi-lane designed as
flexible pavements.

3.5.4 Geotechnical Considerations
Existing ground conditions have been identified through
geotechnical testing in the project footprint and are
described below (from the surface down):
→→ Fine to medium grained sand with some silt,
consistency variable from very loose to dense (in some
cases this is fill material);
→→ Variably Indurated Sand – comprising sand, fine to
medium grained, dense to very dense with lenses of
medium dense sand;
→→ Alluvial Sand – comprising fine to medium grained
sand with some gravel in lenses, generally dense and
medium dense.
Fill and alluvial sand materials noted within the project
footprint are expected to be highly permeable. Chapter 8
Geology, Soils and Groundwater describes the findings
of field investigations in the study area with respect to
contaminated land, acid sulfate soils and groundwater.
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Soil testing did not identify contaminated land in the
project footprint. Generally low to moderate levels of net
acidity were identified in the project footprint, with higher
levels in parts of the drainage realignment that will require
treatment with lime during construction. The groundwater
monitoring data indicates the groundwater level varies
across the study area from around 1 metre AHD to 3
metres AHD.

3.6 Project Elements
3.6.1 Airport Drainage
The existing drainage network through the Airport was
constructed during airport development, sand mining
and construction of community infrastructure since the
mid-1900’s. It collects and conveys all of the runoff from
the upstream urbanised catchments of Tugun and Bilinga.
The airport drainage system consists of grass-lined and
concrete-lined channels, with pipe and box culverts under
pavement crossings.
The drainage reserve is the main surface water feature
on the Airport. This commences at the north of the
Airport and flows in an open channel, approximately
2.9 kilometres in length, through the Airport from north
to south-east. The drain leaves the Airport via culverts
beneath the Gold Coast Highway, and downstream it
discharges to the Pacific Ocean at Kirra Beach.
The drainage reserve collects runoff from the northern and
eastern parts of the Airport, including the Terminal and
Runway Precincts. Runoff enters the drainage reserve via
both overland flow over managed grasslands and through
piped stormwater networks. Runoff which discharges from
piped stormwater networks is processed via water quality
devices prior to entering the drainage reserve.
A second drainage network collects runoff from the
southern part of the Runway Precinct, and drains to the
Cobaki Broadwater via a culvert and open drain above
the Tugun Bypass tunnel. In major storm events (50
year average recurrence interval (ARI) and above) there
is an overflow from the main drainage reserve into this
catchment with all discharge received by the Cobaki
Broadwater.
Expansion of the terminal building and aprons requires the
diversion of the drainage reserve. The concept layout of
the realigned drainage reserve is shown in Figure 3.3.
The drainage reserve will be extended southwards parallel
to the existing taxiway, and around the southern boundary
of the Master Plan 20-year aviation development. The
eastern portion of the drainage reserve will be retained,
with some modifications, to continue to service the piped
stormwater drainage network within the long term car
park, ground transport areas and the Australian Federal
Police and Southern Cross University sites. The drainage
reserve will continue to discharge to the existing culverts
beneath the Gold Coast Highway.
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The realigned portion of the drainage reserve will be
approximately 1500 metres long. It will typically be an
open channel that will be grass-lined above the normal
water level, with erosion protection in the base of the
drain, where required, e.g. for maintenance, scour
protection etc. Reinforced concrete pipe culverts will
be used to convey the drain beneath the taxiways and
perimeter roads.
To maintain the existing point of discharge at the Gold
Coast Highway the open channel will have an invert level
of approximately 0.7 metres AHD. This is below existing
ground level in the northern and eastern sections of the
diversion, but above existing ground level in the southern
section. The ground in this area is to be built up as part
of the earthworks to allow for future extension of the
apron and taxiway, and an impervious earth bund will
be constructed on the southern side of the realigned
drainage channel to contain the flows. The exact invert
level of the drainage channel will be determined during
detailed design, with due consideration of water depth in
the channel and the need to avoid encouraging bird life in
close proximity to aircraft operations.
Surface runoff from the new apron and parts of the apron
taxiways will flow to grated drains at the rear of the stands
and then be conveyed to the drainage reserve through
a network of flame traps and pipes via the proprietary
stormwater treatment devices. Surface runoff from the
remainder of the taxiways will flow overland towards the
drainage reserve via a grassed area which provides a
level of pre-treatment. The stormwater treatment devices
have been sized to treat a three month ARI storm event
and will have some capacity to contain fuel spills on the
apron. Emergency management of fuel spills will be the
subject of a detailed risk assessment to be conducted by
the Airport and JUHI. The outcome of the risk assessment
will inform the requirements for the detailed design of the
apron infrastructure to manage the risk of fuel spills. This
treatment approach is in line with existing airport industry
practise as described further in Chapter 9 Surface Water
Quality.
In the future when the full extent of terminal and apron
expansion occurs in the Future Development Area, runoff
from approximately one half of the new apron will initially
be collected via grated trench drains and flow towards a
bioretention basin adjacent to the apron prior to joining
the realigned drainage channel. The purpose of the
bioretention basis will be the treatment of runoff or for
spills to be captured. The detailed design of future aviation
developments, including the bioretention basin, will be carried
out as part of future projects and will confirm the stormwater
treatment required as development at the site progresses.
Flood modelling has been undertaken to assess the
effects of both the current project and the Master Plan
20-year aviation development on flood risk within and
adjacent to the Airport. This has demonstrated that the
project and Master Plan 20-year aviation development in
the Future Development Area will not increase peak flow
rates downstream of the site. Whilst the construction of
the future apron areas will increase the impervious area
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within catchment, the increased length and containment
volume of the realigned drainage reserve detains the flow
and avoids increasing downstream peak flow rate.
Realignment of the drainage reserve encompasses part
of the existing catchment of the Cobaki Broadwater. The
existing bank of culverts beneath Taxiway Charlie and the
overflow from the main drainage reserve into the Cobaki
Broadwater catchment will continue to operate, but flood
modelling has demonstrated that flow rates and volumes
will be no worse than for the existing arrangement.
Hydrology and flooding baseline conditions and the
assessment of potential project impacts are provided in
Chapter 10 Hydrology and Flooding.

3.6.2 Waste Transfer Area,
Permanent Loading Dock, Plaza and
Ground Transport Facility
The terminal expansion footprint extends over an existing
hardstand area that currently accommodates the taxi
waiting area, waste transfer area, loading dock and GSE
storage area. These facilities will therefore be permanently
relocated as part of the project.
The loading dock, waste transfer area and retail storage
facilities will be relocated to the northern end of T1,
taking up part of the existing coach terminal area as well
as an existing hardstand area and part of the existing
international arrivals area. A new building to house the
retail storage (approximately 750 m2) will be constructed
within the existing coach terminal area.
An indicative location of the loading dock, waste transfer
and retail storage is shown in Figure 3.3, however the
exact location is being determined in detailed design and
will ensure that the facilities are sufficient. Relocating these
facilities to the northern end of the terminal means that
there will be no requirement to relocate them again during
future terminal expansions to the south as detailed in the
Master Plan. A new access road will be created between
Eastern Avenue at T2 and the loading dock which will
require a relocation of the airside boundary fence in this
area of the site.
A pedestrian plaza will be constructed external to the new
arrivals hall at the southern end of the terminal. The plaza
will provide a welcoming arrival experience at the Airport
whilst also serving as an orientation and circulation space
for visitors moving between the terminal, car parks and
ground transport.
A consolidated ground transport facility will be constructed
adjoining the pedestrian plaza to the south east of the
terminal expansion. The facility will be located over the
eastern portion of the drainage reserve that will be infilled
following the main drainage realignment. The consolidated
transport facility will include the relocated taxi staging
area, covered boarding areas for coaches, mini-buses and
limousines, covered pedestrian walkways and circulation
roads for all ground transport modes. The relocation of
these ground transport modes to the southern end of the

site has been driven by the need to maintain adjacency of
the tour coach and mini-bus facilities to the International
arrivals area. The new location also brings these facilities
closer to the Domestic arrivals area. Short-term drop off
areas for all ground transport modes will be retained at
the northern end of the terminal to maintain acceptable
walking distances for departing passengers.
In order to provide appropriate circulation and minimize
congestion at the front of the terminal, the existing
taxi rank will also be relocated along the edge of the
pedestrian plaza adjacent to the arrivals hall. The location
of the new taxi rank has been chosen to coincide with
the future alignment of the face roads when the plaza is
extended along the face of the terminal, as depicted in the
Master Plan.

3.6.3 Terminal Expansion
The terminal expansion will increase terminal capacity
to meet forecast demand up to 2023. Planning for
the terminal expansion has occurred in parallel with
consideration of the reconfiguration and upgrade of areas
inside the existing terminal building which will be delivered
as part of other projects.
The expansion will occur to the south of the existing
terminal into an area which is currently partially hardstand.
Part of the hardstand area is landside and is used for
delivery of goods (loading dock), waste transfer and
taxi staging. The airside portion of the hardstand area is
currently used for ground handling equipment storage.
The remainder of the expansion footprint extends over the
existing drainage reserve therefore requires the temporary
works diversion to take place early in the construction
phase, as described in Section 3.7.3.

Design Intent
The design intent for the terminal expansion is to:
→→ Provide an enhanced level of service for terminal users
through streamlined passenger processing and terminal
connectivity;
→→ Facilitate long term flexibility and future incremental
terminal expansion;
→→ Provide excellent passenger facilitation outcomes and a
memorable passenger/customer experience;
→→ Provide flexible and scalable working space for terminal
operators;
→→ Provide terminal facilities that cater for a range of
passenger groups (e.g. domestic and international, low
cost and full service carrier passengers, leisure and
business travellers);
→→ Incorporate smart technology and environmental
sustainability that has proven performance outcomes;
→→ Facilitate integration of the terminal with the wider
precinct urban form and create an environment with an
identity intrinsic to the Gold Coast.
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Terminal Design
The terminal expansion will be three levels with a gross
floor area (GFA) of approximately 25,000 m2. The
expansion area will provide for international departures
and arrivals facilities at the south end of the terminal whilst
also servicing domestic functions through the inclusion
of swing departure gates and baggage reclaim belts.
Relocating the international processing to the southern
end of T1 will enable the vacated international facilities at
the northern end of T1 to be repurposed for domestic and
back of house uses.
The terminal expansion will accommodate the following
facilities:
→→ Domestic/international swing gates including four
aerobridges;
→→ Circulation areas;
→→ International security and liquids, aerosols and gels
(LAGS) screening with footprint area which has been
sized to cater for the FY23 design year capacity;
→→ Departure emigration processing;
→→ Departure lounge including duty free store, food and
beverage and specialty retail concessions;
→→ Arrivals duty free store;
→→ Arrivals immigration processing;
→→ Office accommodation for border agencies;
→→ Baggage claim;
→→ Quarantine inspection facilities;
→→ Arrivals hall including commercial concessions.

3.6.4 Apron and Taxiway Expansion
The apron and taxiway expansion required for the project
has been determined on the basis of forecast air traffic
demand (described in Chapter 2 Project Justification and
Objectives) and comprises five Code E stands and taxiway
to be completed in two stages:
→→ Stage 1: the construction of two Code E stands and
taxiway access to the parallel taxiway by the end of 2017;
→→ Stage 2: the construction of three additional Code
E stands and access to the parallel taxiway, to be
substantially completed by early 2021.
Each Code E stand can be utilised by either one Code E
aircraft or two Code C aircraft at a time.
Planning parameters for the apron layout, based on
MOS Part 139, allow aircraft up to 76 metres long which
accommodates the B777 300ER and the A340-600.
In order to accommodate the new aerobridges and create
the required apron grading for drainage, most of the
southernmost existing stand will require reconstruction.
The airside road will traverse the head and rear of the
bays of the expanded apron. At the schematic design
stage the apron, taxiway and taxi-lane has been designed
as a concrete pavement, with the taxiway and taxi-lane
designed as flexible pavements.
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The key features of the apron and taxiway layout are
shown in Figure 3.3.

3.6.5 Apron Lighting
A conceptual apron lighting design has been prepared for
the ultimate apron expansion and includes 20 lux lighting
to aircraft parking locations, compliant with MOS Part
139. Light masts will be located between the stands at an
offset from the head of stand road, to achieve the required
light levels.

3.6.6 Airside Perimeter Road
An extension to the current airside perimeter road will be
needed to provide access to the perimeter of the Airport.
Currently the airside perimeter road traverses the northern
and western edge of the project footprint and around
the end of the runway. The route of the airside perimeter
road will be modified as part of the project and will follow
the perimeter of the terminal and apron expansion and
cross the drainage diversion as indicated in Figure 3.3.
The road will be approximately six metres in width and
will connect to the new access road for the Instrument
Landing System (a separate project).
Future staged aviation development (i.e further terminal
and apron expansion) is planned to occur in the Future
Development Area as necessitated by forecast demand.
The airside road and associated fencing will be modified
as necessary in the future to accommodate future
developments. The details of these changes will be
determined as planning is undertaken for staging of Master
Plan developments which are not part of this project.

3.6.7 Fencing
All airports in Australia are required to address specific
aviation security regulations. A security restricted area
applies to the apron and separates airside areas from
publicly accessible landside areas. The security fence
constructed for the project will follow the new portion of
the airside road and will connect to the existing airport
security fencing which is continuous around the airside
area, refer Figure 3.3. The fence will conform to Australian
Standard AS1725-1 2010 Galvanised Rail-less Chain-wire
Security Fences and Gates, with a minimum height of 2.13
metres and topped with an outwards crank with at least
three strands of barbed wire, therefore a total minimum
height of 2.44 metres. Any gates installed in the new fence
will be to the same standard. Fences and gates at the
Airport are inspected daily as part of Airport operations
and a clearance zone on either side of the fence is
maintained. Where a security fence crosses drains,
culverts or other depressions likely to enable unauthorised
entry, the opening will be secured in such a manner
(mesh, bars) to stop unauthorised access to airside.
In addition to the above security fence, a fauna-proof
fence will be constructed around the entire project
footprint to prevent fauna entering the site. This reduces
the risk of fauna mortality on the Airport and the risk
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associated with aircraft strike. The fauna fence will consist
of a chain wire fence 1.8 to 2.0 metres in height, without
barbed wire. The design of the fence will consider the
need to allow one-way fauna movement so that fauna are
able to exit the development footprint, but not re-enter.

3.6.8 Services
The construction and operation of the project will require
existing services to be relocated and both temporary and
new permanent services to be installed.

Existing Services
A City of Gold Coast rising sewer main is located within
the project footprint and runs along the Queensland and
New South Wales border before connecting into the
Terminal Precinct under the terminal expansion footprint.
This is an ageing piece of infrastructure that is being
relocated out of the zone of influence of a number of
projects defined within the Airport’s Master Plan. Gold
Coast Water and the Department of Transport and Main
Roads have approved the relocation of the sewer rising
main which will be completed within 2016.

The remainder of the cleared area, (approximately
17 hectares), is the Future Development Area, which
will be used during Stage 1 for construction activities
(including a construction compound and contractor
parking, concrete batching plant, acid sulfate treatment
area, material stockpiles placement of fill material and
construction access roads) and then seeded or turfed with
appropriate grass species until future development occurs
(i.e. progressive expansion of the apron and terminal for
the ultimate development scenario or other interim uses
such as ground transport which are not part of the MDP).
Grassing of the site will prevent erosion and allow for
stormwater infiltration. Grassed areas will be maintained
as part of normal airport operations.
The landscape assessment and mitigation techniques is
discussed in Chapter 17 Landscape and Visual.

The Airport is currently serviced by an Energex power feed
from Kirra. A second feed is proposed to the Airport and
will connect to the new Network Intake Substation which
is scheduled for completion within 2016. The substation is
located adjacent to the staff car park at Eastern Avenue.
Discussions between GCAPL and Energex continue
to occur regarding the installation of the second feed
following completion of the Network Intake Substation.
There are currently a range of services supplying the
existing terminal building and apron including:
→→ A substation and power feed;
→→ Sewer pump station;
→→ Water feed;
→→ Air conditioning;
→→ Smoke exhaust units;
→→ Fire water tank;
→→ Apron lighting;
→→ Information and communications technology.
The sewer pump station and water feed are sufficient to
accommodate the project, however the other services
listed above will be augmented or duplicated for the
project as required.

3.6.9 Landscaping
The project footprint is currently a largely vegetated
area that will be cleared during the works. Parts of the
project footprint will become hardstand areas for the
apron expansion, terminal expansion and associated
infrastructure such as roads. A portion of the site will
become the drainage reserve which will be turfed above
the normal water level to stabilise the slope against local
erosion.
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Figure 3.4: Construction Facilities and Earthworks Staging
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3.7 Project Construction

Construction facilities and earthworks are shown in
Figure 3.4. The final construction method including
procurement and staging is being determined by GCAPL
during detailed design.

3.7.1 Introduction
The main steps in the construction of the project are
described in the following sections and include:

Construction Timeframes
Estimated project timeframes for the main project
elements are shown in Figure 3.5.

→→ Site preparation - including site access and
construction compound facilities;
→→ Temporary diversion of part of the drainage reserve to
the immediate south of the terminal expansion site;

Workforce
The project will create employment opportunities for both
skilled and unskilled construction workers and professional
staff. The estimated workforce requirements for the main
components of the project are shown in Table 3.1. Given
the overlap of timeframes for the various project components
the peak site presence between mid-2016 and mid-2017 is
expected to be in excess of 400 personnel. Where possible
the workforce will be local therefore no on-site worker
accommodation is proposed. However construction facilities
including site offices, mess facilities, amenities, storage areas
and contractor parking will be provided within the project
footprint as described in Section 3.7.2.

→→ Vegetation clearing and environmental protections;
→→ Earthworks;
→→ Permanent drainage reserve realignment;
→→ Infilling of redundant sections of the existing drainage
reserve and optimisation of the channel cross section
along the remaining eastern portion of the drain;
→→ Apron and taxiway construction;
→→ Terminal expansion;
→→ Site disestablishment and landscaping.

Figure 3.5: Construction Timeframes
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Construction
commencement
Site preparation
Temporary drain diversion
Vegetation clearing
Earthworks – Stage 1 site
preparation and apron
Permanent drainage
channel realignment
Apron and taxiway
expansion – Stage 1
Terminal expansion
Apron and taxiway
expansion –Stage 2

Table 3.1: Estimated Workforce during Construction of the Project
Workforce

Labour

Supervision and
Professionals

Site preparation and temporary drain diversion

50

10

Vegetation clearing and permanent drainage channel
realignment

50

10

Terminal and apron expansion (including earthworks)

350
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Hours of Work

Coast Highway at the new access point.

Normal construction hours for the project will be between
6.00 am and 7.00 pm Monday to Saturday.

Construction Facilities

There may be a requirement for out of normal hours
construction at times during the construction schedule
where activities may impact the safe operation of the
Airport. An example of this would be installation and
commissioning of airfield lighting and line marking and
modification to refuelling hydrants. In the event of night
works, GCAPL’s normal procedure is to send letters to
the surrounding residential community advising them of
the date and time of proposed works and provide contact
details for the reporting of any issues associated with the
works.

Maintenance of Airport Operations
During construction of the project, normal airport
operations will continue. Various management strategies
will be included in the project construction planning
to ensure that safe and secure airport operations are
maintained during the works. This includes:

Temporary facilities will be required for the construction
phase, as shown in Figure 3.4. These comprise:
→→ Construction compound to the south of the existing
terminal and existing drain. Construction facilities in
this area would include site offices, mess facilities
and amenities, storage containers and contractor
car parking. The size of the construction facilities will
change through the life of the project and is expected
to increase in preparation for the terminal expansion
works which will have the largest workforce. The
approximate footprint of the construction compound
is shown in Figure 3.4. The area used for the
construction compound will become a GSE storage
area once construction is complete;
→→ Concrete batching plant adjacent to the construction
compound. It is expected that pavement materials will
be delivered to stockpiles in this area;

→→ Construction of airside elements of the project in
accordance with approved method of working plans
(MOWP) as required;

→→ Acid sulfate soil treatment area in the southern portion
of the project footprint which will be used for treatment
of acid sulfate soils with lime. Treatment areas will be
lined with compacted fill material and a lime guard
layer;

→→ Security control measures established and adopted
as required which are compliant with OTS, CASA and
GCAPL’s regulations, standards and recommended
practices;

→→ Various temporary haul roads will be established
within the project footprint to facilitate the movement
of materials during the earthworks and drainage
realignment construction.

→→ Traffic management planning to minimise impacts to
the Airport’s road network;

Temporary Fencing

→→ Relocation of airside boundaries as approved by the
OTS to maximise the landside extent of the site;
→→ Temporary security fencing where required to restrict
access to airside areas;
→→ Maintenance of emergency areas and fire egress paths
throughout construction staging.

3.7.2 Site Preparation
Construction Site Access
The construction of the project will require access for
delivery and removal of materials and equipment from the
site as well as access for the construction crews. A new
construction access will be provided from the Gold Coast
Highway to minimise the impact of construction related
traffic to the existing Airport road network and create
efficient access to the project footprint.
Construction traffic will access the site by exiting the
northbound Gold Coast Highway via a new left in slip
lane situated opposite Border Park raceway. The access
is shown in Figure 3.4. Construction traffic will then
follow the route of the existing access track that follows
the Queensland/ New South Wales border, which will be
formalised into a construction access road. Construction
traffic will exit the site via a left turn out onto the Gold
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Temporary fencing will be provided around works areas
to prevent public access to the construction site and
manage site security. Temporary barriers will also be
utilised as required to screen the site from Airport users
and surrounding public access areas such as the Gold
Coast Highway.

3.7.3 Temporary Diversion of
Existing Drain
The existing east-west portion of the drainage reserve
that is directly south of the existing terminal will be
diverted during the early part of the construction phase,
as it is within the footprint of the terminal expansion. The
diversion is shown in Figure 3.4. The proposed steps in
the construction of the temporary drain include:
→→ Construction of a new bridge or culvert crossing of the
existing drainage reserve, to the east of the current
crossing point, to allow continued access to the site
accommodation and ultimately the terminal expansion
area. This crossing is expected to be in place until
the main drainage diversion is completed and the
temporary diversion backfilled;
→→ Excavation of the temporary drain channel to the south
of the existing drain, including erosion and sediment
control measures to minimise water quality impacts,
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and stockpiling of material for reuse in infilling the
existing drain;
→→ Connection of the new temporary channel to the
existing channel, upstream and downstream of the
realignment;
→→ Filling and compaction of the existing drain using
material excavated from the new temporary channel;
→→ Infilling of the temporary channel following completion
of the main drainage diversion around the Master Plan
20-year aviation development footprint.

3.7.4 Vegetation Clearing and
Environmental Protections
The project footprint is approximately 45 hectares and
comprises vegetated areas and existing hardstand.
Vegetation clearing (approximately 32.5 hectares) will
occur progressively from the southern end of the site
adjacent to the site access from the Gold Coast Highway.
Priority will be given to clearing the area required for the
apron, taxiway and permanent drain construction.
The area to be cleared is generally bounded by the
drainage channel realignment but also includes the slip
lane access from the Gold Coast Highway as described in
Section 3.7.2. Cleared vegetation will be chipped onsite
and reused at the Airport where possible. Vegetation that
cannot be reused at the Airport will be reused elsewhere
or removed for disposal.
Prior to and during vegetation clearing the following
and other environmental management measures will
be implemented, as described further in Part B Impact
Assessment:
→→ Pre-clearing fauna survey and relocation of fauna
by a licensed and experienced spotter catcher(s) to
reduce the overall risk of injury or fatality to local fauna
inhabitants during clearing activities;
→→ Progressive establishment of erosion and sediment
controls to prevent erosion of exposed surfaces
by wind or water and to protect the water quality
of the existing drainage reserve on the Airport and
downstream;
→→ Stockpile storage areas will be designated within the
project footprint at least 30 metres from drainage lines.
This will include specific areas for the stockpile and
treatment of acid sulfate soils, as described in Section
3.7.2, if required during the works.

→→ Fill of the southern portion of the site (Figure 3.4) in
order to provide an effective overland drainage path to
the realigned drainage channel;
→→ Fill of the north eastern part of the site adjacent to and
south of the existing drain (Figure 3.4); and
→→ Infill the redundant sections of the existing drainage
reserve and optimisation of the channel cross section
along the remaining eastern portion of the drain.
The majority of the filling within the project footprint will be
completed through the placement of earth materials won
from within the apron and drainage reserve realignment
footprints. The cut to fill operation will generate a surplus
of earth material in excess of 10,000 m3 which will be
placed in other parts of the project footprint (for example
Figure 3.4 shows this material being placed in the north
eastern part of the site adjacent to and south of the
existing drain) to facilitate the construction of the project
and commence the formation of the master grading for
the Master Plan 20-year aviation development footprint.
Earthworks will also be carried out to complete the infilling
of the majority of the eastern portion of the existing
drainage reserve, as described in Section 3.7.6.
Unsuitable materials (including materials with silt content
exceeding 10 per cent, 3 per cent organics, or in excess
of the optimum moisture content range) are likely to be
encountered by excavation works, particularly in low-lying
areas and existing drains. All such materials will be treated
if required and then stockpiled for use on the site. Where
there is no appropriate use for the materials they will be
disposed of offsite at a licensed landfill.
The southern part of the site is low-lying and boggy. It is
expected that a rock fill platform will be required in this
area in order to provide a stable working surface from
which to construct the fill platform. All ground surfaces will
be required to be subject to a proof roll test prior to filling,
except where rock fill is required.
Filling is to be undertaken as far as possible using clean
sand won from site. Suitable sand for use as fill shall be
tested and confirmed to meet the required specification.
This would include being free of contamination, complying
with Airports (Environment Protection) Regulations 1997
(AEPR) requirements and meeting the required bearing
capacity, plasticity and particle size.
Settlement in the order of 50 – 100 millimetres in areas of
fill is expected to occur during construction.

3.7.5 Earthworks

3.7.6 Drainage Construction

The following earthworks will be performed as part of the
project:

Excavation of the new permanent drain will progress
in parallel with the earthworks for the apron area. The
drain excavation will commence at the northern part of
the site and progress southwards. The existing drainage
reserve (including the temporary drain diversion around
the terminal expansion footprint) will continue to function
during construction of the new permanent drain.

→→ Temporary diversion of the east west section of the
existing drain around the terminal expansion footprint
and infilling of the existing drain in this area;
→→ Excavation for the drainage channel realignment;
→→ Earthworks for the five Code E stands and taxiway;
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The excavated material from the apron and the new
permanent drain will provide the fill material for the
southern portion of the site in order to provide an effective
overland drainage path to the realigned drainage channel.
This material will also be utilised for construction of
embankments around the outside bend of the southern
part of the drain where the invert level of the drain is above
existing ground level.
As each stage of the drainage channel is constructed,
grass seed or spray will be applied to the surface of
the channel, with erosion protection in the base of the
drain, where required, e.g. for maintenance, scour
protection etc.
The final step in completion of the drain construction will
be the connection of the southern and northern ends to
the existing drainage reserve, allowing water flows to be
directed into the new channel.
The existing east-west portion of the drainage reserve
including the temporary drain diversion will then be in-filled
and compacted in preparation for apron construction
in that area. Additionally the majority of the eastern
portion of the drainage reserve will be in-filled, with the
existing-piped stormwater network in the terminal precinct
extended below the new consolidated ground transport
facility to the site discharge point below the Gold Coast
Highway. Material may need to be imported to complete
the infilling of this section of the drain. In this case, the
materials will be delivered to the site via the construction
site access from the Gold Coast Highway.

3.7.7 Construction of Waste Transfer
Area, Permanent Loading Dock,
Plaza and Ground Transport Facility
The taxi waiting area will be temporarily located in a new
tarmac hardstand area adjacent to the AFP building with
entry via Tom Norris Drive. The pedestrian plaza location
and service road accessing the consolidated ground
transport facility sit partly over a vegetated area to the side
of Terminal Drive which will require clearing. This area is
not an ESA within the Master Plan. The potential impacts
to flora and fauna in this area are described in Chapter 11
Terrestrial and Aquatic Flora and Chapter 12 Terrestrial and
Aquatic Fauna.
The consolidated ground transport infrastructure will be
constructed following the filling of the eastern portion of
the drainage reserve.
Following the closure of the existing international arrivals
baggage handling area and the coach terminal at the
northern end of the terminal, the area will be converted
into the new waste transfer area, permanent loading
dock and retail storage area. This will replace the existing
facilities at the southern end of T1 which are situated within
the footprint of the terminal expansion.
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3.7.8 Terminal Expansion
This component of the construction is expected to require
the largest workforce and therefore the construction
compound established at the start of the works will be
expanded to accommodate the required facilities.
Once the existing facilities south of the terminal have
been relocated (as described above), construction of the
terminal expansion will commence. The exact construction
methodology will be determined during later stages of the
project, however a typical construction methodology may
be as follows
→→ Removal of the existing hardstand area and construction
of foundations for the structural steel frames;
→→ Installation of under-slab drainage and incoming services
including electricity, water and communications. Lift pits
will also be formed and poured;
→→ Erection of steel frame will be completed using a
mobile crane. The construction sequence is likely
to be from west to east with the crane completing
the erection sequence at the landside façade of the
building. This sequence allows for efficient delivery of
materials to the site;
→→ The mobile crane is likely to be a 50 tonne telescopic
crane with outriggers capable of lifting structural steel
members, composite decking and roof sheeting. Whilst
the maximum height of the extended boom could reach
60 metres, during operation it would not be expected
to exceed 40 metres. As the structure is expected to be
erected from west to east it is expected that the crane will
initially be situated at the western end of the site within the
footprint of the new building area and work back towards
the eastern end of the site as the work progresses;
→→ Once the main steel frame members have been
installed the metal deck flooring will be laid in place for
levels one and two. These will be lifted into position by
the mobile crane;
→→ Roof coverings will commence following the completion
of the metal deck flooring and once again will work
from west to east with roof sheets lifted into place by
mobile crane;
→→ Floor slabs will commence once the roof coverings are
in place and a degree of watertightness is provided.
The ground slab will be laid first and will be laid from
west to east. The slabs will be poured using a static
concrete pump at a rate of approximately 1000 m2 per
week requiring 30 concrete delivery trucks each week
or an equivalent number of truck movements to site for
material delivery to the batching plant;
→→ High level services will be installed once the floor slab
has been poured gaining the benefit of being able to
use scissor lifts on a flat slab to install. Partition walls
will be erected once the main service runs have been
installed with a single side of board installed initially
to allow in wall services to be fitted. Floor finishes
will follow the wall erection and protection will be laid
immediately after. Ceiling finishes followed by services
fit off and wall services fit off will be installed prior to
decoration, defecting and cleaning;

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

→→ It is envisaged that once the new terminal expansion is
completed, the wall that divides the new terminal from
the existing terminal will be removed;
→→ The foundations for the fixed links to aerobridges will
be constructed prior to the completion of the apron
slab. Structural fixed link elements such as the nodes
and the fixed link itself will be lifted into place by mobile
crane. The aerobridge can then be installed following
completion of the fixed link.

3.7.9 Apron and Taxiway Expansion
The Stage 1 earthworks described in Section 3.7.5 will
reduce the existing surface level within the apron footprint
to the required levels, before installation of drainage and
in-ground services reticulation. A sub-base layer will then
be laid using imported pavement construction material.
This will require approximately 47,000 m3 of material,
equating to three truck deliveries per hour over the course
of four to five months.
For the purposes of the conceptual design concrete apron
pavements have been adopted. Allowance has been made
in the MDP for the use of a concrete batching plant on the
site. The need for the concrete batching plant would be
determined during construction planning and would only be
required where the local supply was unreliable or insufficient
to meet demand. If required, the plant would be situated
adjacent to the apron expansion and beside the construction
compound, refer Figure 3.5. Alternatively if utilising offsite
batching, the apron construction would require approximately
35 concrete delivery trucks per day for six months. A mobile
concrete pump will also be used. Both scenarios have been
considered in the noise and traffic assessments.

3.7.10 Site Disestablishment
Site disestablishment will occur at the end of the Stage
1 works (terminal expansion, two-bay apron expansion
and permanent realignment of the drainage channel)
– including removal of all temporary infrastructure and
construction equipment. Once site stabilisation measures
are established, erosion and sediment control measures
will also be removed.
Subsequent to the clearing and preparation of the project
footprint described in this MDP, parts of the future
development area within the Terminal Precinct may be
utilised for interim uses prior to their development as either
apron or terminal. These interim uses will be compatible
with the permitted uses within the Terminal Precinct, such
as ground transport and car parking. For this reason areas
of sealed at grade contractor car parking constructed as
part of the project will be retained post construction.

3.7.11

Landscaping

As construction or clearing is progressively completed in
different parts of the site, areas that are not part of the
project infrastructure will be grassed with appropriate
species as described in Section 3.6.9.

3.8 Hazard and Risk
The operation of airports encompasses a diverse range of
risks, and airport and aviation safety is fundamental to the
operation of the Airport. Hazard and risk management is
an ongoing process at the Airport, and includes tracking
and documenting of risks, development and continuous
updating of preventative and responsive procedures, and
the testing and drilling of action plans and procedures to
ensure their effectiveness.
The construction and operation of the project is likely to
encompass many of the same hazards and risks that are
currently managed during standard airport operations and
will also involve new hazards and risks that are specific
to the project. Section 3.8.2 identifies the key categories
of hazards and risks to people, property and airport
operations that may arise during planning and design,
construction and operation of the project and identifies
how they are addressed.
Environmental risks are addressed in Part B of the MDP.
Following review of the Exposure Draft version of this MDP,
The Civil Aviation Safety Authority (CASA) has advised that
it has no objections to the proposal provided its design,
construction and continued operational management is
consistent with the requirements of the Civil Aviation Act
1988 and regulations under the Act, principally Part 139 of
the Civil Aviation Safety Regulations 1998 and the Manual
of Standards for Part 139.
Airservices Australia’s submission during the public
consultation period for the project states that the project will
not adversely impact the performance of communication,
navigation and surveillance facilities. At a maximum height
of 18 metres above ground level, the terminal expansion will
not affect any circling altitude, nor any instrument approach
or departure procedure designed by Airservices at Gold
Coast Airport. Any new structures, including light poles, as
well as associated plant and crane operations to be utilized
in the construction of the project will need to be assessed
separately prior to construction commencing.

3.8.1 Legislation and Policy
Legislation and policy that is relevant to the assessment
and management of risks at the Airport are summarised
below.

Work Health and Safety Act 2011
(Commonwealth, Queensland, New South Wales)
These Acts set out requirements and obligations for health
and safety risk minimisation at workplaces. The Acts
specify the duties of designers to ensure that designed
plant substance or structure is without risk to health and
safety of persons who use the product, who construct
the product, who decommission the product and who
maintain the product.
The Acts also establish a duty of care, which obligates
GCAPL (and its subcontractors) to ensure, as far as
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reasonably practicable, the health and safety of its
workers as well as other persons put at risk from work
carried out.

Australian/New Zealand Standard
International Standards Organisation (ISO)
31000:2009 Risk Management Principles and
Guidelines
The standard provides principles and generic guidelines
on risk management, including the identification,
analysis, evaluation and treatment of risks. The standard
is not specific to any industry or sector. The Airport
operates under the Queensland Airports Limited Risk
Management Policy and Framework, which are consistent
with the principles of Australian/New Zealand Standard
International Standards Organisation 31000:2009
Risk Management Principles and Guidelines. The risk
management framework identifies responsibilities for risk
management across QAL and defines the process for the
ongoing identification, analysis, evaluation and treatment
of strategic and operational risks.

Airports Act 1996 and Airports (Protection of
Airspace) Regulations 1996
The Act and Regulations establish a framework for the
protection of airspace at and around airports. Protected
airspace is the airspace above the Obstacle Limitation
Surface (OLS) and Procedures for Air Navigation Service
– Aircraft Operations (PANS-OPS) surface. The OLS is
a conceptual surface associated with a runway, which
identifies the lower limits of the airspace at which objects
become obstacles to aircraft operations, and must be
reported to CASA. PANS-OPS is a term denoting rules for
published approach and departure procedures utilised by
pilots at airports.

Civil Aviation Act 1988, Civil Aviation
Regulations 1988, Civil Aviation Safety
Regulations 1998, and the Manual of
Standards (MOS) – Part 139 Aerodromes
Part 139 of the Regulations prescribes the requirements
for aerodromes used in air transport operations. MOS sets
out the standards and operating procedures for certified,
registered aerodromes and other aerodromes used in air
transport operations.
MOS Part 139 provides geometric constraints that
have been incorporated into the apron and taxiway
design. These standards provide the required airfield
characteristics such as the dimensions and gradients of
the apron, taxiways and related facilities.

National Fire Protection Association (NFPA)
415 Standard on Airport Terminal Buildings,
Fuelling Ramp Drainage and Loading
Walkways
The NFPA 415 Standard on Airport Terminal Buildings,
Fuelling Ramp Drainage and Loading Walkways specifies
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the minimum fire protection requirements for the
construction and protection of airport terminal buildings.
The NFPA 415 standard provides design requirements for
fire protection of:
→→ Airport terminal buildings;
→→ Aircraft loading walkways;
→→ Aircraft fuelling ramp drainage.

National Airports Safeguarding Framework
The National Airports Safeguarding Framework (NASF)
provides guidance on planning requirements for
development that affects aviation operations.
The NASF consists of a set of guiding principles with
six guidelines relating to aircraft noise, wind shear
and turbulence, wildlife strikes, wind turbines, lighting
distractions and protected airspace. The framework
applies at all airports in Australia and affects planning and
development around airports.

3.8.2 Project LIFT Risk Review
The following sections describe the types of risks that
may arise during planning and design, construction and
operation of the project and how they are addressed.

Health and Safety
Health and safety risks may arise during the construction
and operation of the project and may affect people
(including construction personnel, airport operations
personnel or the general public), property and airport
operations. Examples of hazards and risks that may arise
during the project include:
→→ Slips, trips or falls during construction or operation are
a common source of workplace injury. Construction
workers, airport operations personnel or the general
public could be subject to this risk;
→→ Working in confined spaces – access to shafts or
trenches may be required by construction personnel
during construction of the terminal and apron. The
risks associated with working in confined spaces
include lack of oxygen resulting in suffocation or loss of
consciousness due to airborne contaminants;
→→ Excessive construction noise generated during the use
of construction machinery and equipment may result in
short or long term hearing loss to construction workers;
→→ Vehicle/equipment accidents – there is a risk of
accidents arising from construction vehicles and/
or moving equipment onsite during construction or
operation of the project. Injuries arising from these
types of accidents are common on work sites and can
have serious consequences;
→→ Hazardous substances – project construction and
operation is likely to require the handling and storage of
hazardous materials such as fuels and chemicals;
→→ Emergency management – emergencies at the Airport
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may arise during construction or operation of the
project, for example from natural disasters (storm,
flooding, fire), aircraft crash, security incidents, or
hazardous material incidents;
→→ Exposure – weather conditions during outdoor
construction work can pose a hazard to worker safety.
Potential hazards include sun exposure, dehydration,
heatstroke or heat stress;
→→ Wildlife incidents – snakes, spiders and biting insects
may be present within the project footprint and may
be encountered by construction personnel during
construction, particularly during vegetation clearing;
→→ Security incidents – the majority of the project footprint
is outside the current airside boundary and there is the
potential risk that the integrity of the airside/landside
boundary could be compromised during construction.
Temporary fencing will be in place during construction
to prevent public access to the construction site, and
the airside fence will be relocated to encompass the
terminal and apron expansion.
Mitigation and management of health and safety risks
such as those outlined above will be implemented through
the following measures:
→→ Regular stakeholder meetings during construction to
brief airport users on changes occurring that could
impact operational processes and which may require
revised Safety procedures;
→→ Safety in design has been considered through the
concept design process and a Safety in Design
Register will be maintained throughout all project
phases;
→→ Construction Safety Plan – Principal Contractors
are required by legislation to prepare a Construction
Safety Plan to identify the risks associated with the
work, proposed controls and prevention measures
to minimise the level of risk. Principal Contractors
are also responsible for preparing Safe Work Method
Statements for high risk construction activities to
identify the specific hazards associated with the work
and describe the measures to be implemented to
control the risks;
→→ Gold Coast Airport Safety Management System – the
Airport has a Safety Management System in place
for the operation of the Airport, which is part of the
Airport’s risk management framework. Construction
and operation of the project would be subject to the
requirements of the Safety Management System;
→→ Gold Coast Airport Emergency Plan – this plan is
in place at the Airport and aims to provide a timely
and coordinated response to and recovery from an
emergency at the Airport, to minimise the risk of
injury to people or damage to property at the Airport.
Management of emergencies during construction or
operation of the project would be managed through
this plan;
→→ Gold Coast Airport Environmental Management System
(EMS) – environmental risks at the Airport are managed

through the procedures in the EMS. This would be
relevant to the storage, handling and transport of
hazardous substances during project construction or
operation;
→→ Method of Working Plan (MOWP) - Construction of all
airside elements of the project will be in accordance
with all acts, regulations, and standards as stipulated
by CASA and OTS. This includes the development and
implementation of an approved Method of Working
Plan following consultation with CASA, Airservices
Australia, and relevant airport stakeholders.

National Fire Protection Association (NFPA)
415 Standard Compliance
Where required, airside developments are to comply with
the NFPA standard as described in Section 3.8.1.
Airport Terminal Building
The initial investigation as part of this MDP indicates that
the terminal building is more than 30.48 metres (100 feet)
from the fuel spill point (NFPA Clearance Line). A risk
assessment is being undertaken as part of the detailed
design process to establish compliance with the NFPA
415. The risk assessment will determine if the building will
require a fire resistance solution to be incorporated in its
design.
Aircraft Loading Walkways - Aircraft Fuelling Ramp
Drainage
A risk assessment is being undertaken as part of the
detailed design process for aircraft loading walkways to
establish compliance and determine the manner in which
it will be achieved. Apron grading has been designed to
fall away from the Terminal Building for the first 15.2m and
drainage has been designed to incorporate flame traps in
compliance with NFPA 415 requirements.

National Airports Safeguarding Framework
It is considered that the development satisfies the various
components of the NASF guidelines as outlined below:
Managing Impacts of Aircraft Noise
The NASF guidelines provides guidance on management
of impacts of noise around airports including assessing
the suitability of developments (sensitive and residential).
This guideline is therefore more applicable to the planning
of developments in the vicinity of the Airport. Obligations
for airport lessees under the guideline are to publish an
endorsed Australian Noise Exposure Forecast (ANEF) as
part of the Master Plan. The Gold Coast Airport ANEF
is provided in the current Master Plan and will not be
changed as a result of the project.
Australian Standard AS2021 Acoustics – Aircraft Noise
Intrusion – Building Siting and Construction is also
relevant with respect to managing aircraft noise intrusion
in the vicinity of airports. AS2021 applies to building sites
within the 20 ANEF contour that are not associated with
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the aerodrome. The terminal expansion is within the 20
ANEF contour however is associated with the aerodrome,
therefore AS2021 is not specifically relevant to the
construction of the terminal expansion. Nevertheless, the
design of the terminal includes measures to appropriately
insulate the building against the effects of aircraft noise.

therefore unlikely to be a source of risk. Nevertheless,
the terminal design is considering appropriate external
cladding to minimise reflection and glare.

Managing the Risk of Building - Generated
Windshear and Turbulence at Airports

Under the provisions of the Airports Act and the Airport
Regulations, the airspace around airports may be declared
“Prescribed Airspace” to protect the airspace for safe
arrival and departure of aircraft using the airport. These
Regulations apply to both on-airport and off-airport
developments. Prescribed airspace is the airspace above
the OLS and PANS-OPS.

The NASF guideline presents a layered risk approach to
the siting and design of buildings near airport runways to
assist land use planners and airport operators to reduce
the risk of building generated windshear and turbulence.
A quantitative assessment was undertaken based on
Computational Fluid Dynamics analysis in accordance with
NASF criteria to determine if any wind turbulence might
be created by the terminal expansion which could affect
aviation activities.
The assessment concluded that terminal expansion does
not cause wind shear and it would require a wind speed in
excess of the operational limit to meet the criteria level for
Runway 32.
Managing the Risk of Wildlife Strikes in the Vicinity
of Airports
The drainage reserve realignment has been designed
to minimise standing water depth to reduce the
attractiveness to birds, and non-bird attracting plant
species are to be used in accordance with the Airport
planting guidelines.
Managing the Risk of Wind Turbine Farms as
Physical Obstacles to Air Navigation
This aspect of the NASF is not relevant to the project.
Managing the Risk of Distractions to Pilots from
Lighting in the Vicinity of Airports
The guidelines apply to new sources of significant lighting
in the vicinity of airports. In the context of the project,
construction and operation lighting have been considered.
Project construction is not expected to occur at night,
except in specific circumstances where night construction
is required to minimise impacts to airport operations. In
this case construction lighting will be planned to comply
with airport safety requirements, including lighting intensity
and the degree of light spill above the horizontal.
During operation, the terminal and apron will have some
external lighting, including apron floodlights, and main
entrance signage and flood lighting. The design of lighting
for the terminal building and apron expansion will comply
with the relevant CASA standards for aerodrome lighting
and will be consistent with existing lighting at the Airport.
The guideline identifies that the glare from reflected
sunlight from buildings tends to be momentary and is
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Managing the Risk of Intrusions into the Protected
Airspace of Airports

The OLS at the terminal is at a height of 44 metres above
ground level. The building envelope for the terminal
expansion extends to a total height of 18 metres above
ground level. Therefore, the development will have a
minimum clearance of 26 metres and will not impact on
the Airport’s OLS.
A mobile crane is proposed to be used during
construction of the terminal. Whilst the maximum height
of the extended boom could reach 60 metres, during
operation it would not be expected to exceed 40 metres.
Should the crane penetrate the OLS an assessment and
approval under the Commonwealth’s Airports (Protection
of Airspace) Regulations 1996 will be required. At the
location of the terminal the existing PANS-OPS surface
for the two runway configuration is higher than the OLS
at 69 metres AHD, therefore is also unaffected by the
construction or operation of the project.
Sufficient information will be provided to Airservices
Australia regarding building details (e.g. building
coordinates, heights, lighting, external cladding and
building materials used) to enable an assessment of
impact to the operation of current and future navigational
aids at the Airport.

Other Risks to Airport Operations
Foreign Object Debris
During construction there is a risk that construction
materials will create Foreign Object Debris (FOD) which
poses a hazard to aircraft operations. This risk will
be managed during construction through stringent
housekeeping rules to be implemented as part of the
Construction Environmental Management Plan and
Construction Safety Plan. This is standard practice for
works at the airport that are adjacent to airside operational
areas, and would include dust suppression and debris
containment measures.
Plume Rise
The Civil Aviation Safety Authority has identified that
there is a need to assess the potential hazard to aviation
posed by vertical exhaust plumes in excess of 4.3
metres per second velocity at the level of the OLS. Minor
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plume-generating activities in the terminal expansion
may include exhausts from food and beverage kitchens,
air conditioning units or fire smoke systems. It is unlikely
that these plumes would be in excess of 4.3 metres per
second at the level of the OLS, however measures will be
implemented in the design of the terminal to assess and
minimise the risks from plume rise and comply with CASA
requirements. This may include horizontal discharge of
exhaust instead of vertical discharge.

3.9 Building Sustainability

Materials
→→ Source fit out materials with preference to materials
with a high recycled content and low embodied energy;
→→ Low volatile organic compound (VOC) paints and floor
coverings.
Landscaping
→→ Use of native species in the landscape design;
→→ Water sensitive urban design;
→→ Use of rainwater (as identified above).

This section discusses the building sustainability measures
that will be incorporated into the terminal expansion and
focuses on resource use including energy consumption,
water consumption and material usage. Waste
minimisation and diversion from landfill is discussed in
Chapter 19 Waste and Hazardous Materials.
The building sustainability measures described here will
be further developed as the terminal design progresses.
A sustainability report will be prepared during the design
development stage of the project to identify further
building sustainability opportunities and to document how
they are to be achieved through the design, construction
and operation.
Currently the Airport Development Guidelines detail
GCAPL’s planning objectives for the Airport, including
sustainability criteria for implementation in building
design. GCAPL also maintains an EMS, certified to the
ISO14001:2004 standard, to manage environmental
aspects and impacts at the Airport, including resource
use. Through the EMS and environment strategy, various
measures are already in place to prevent, control or
reduce energy and water use at the Airport.
The terminal building and surrounding landscaping will
incorporate the following measures to minimise the use of
resources:
Energy
→→ Installation of energy efficient lighting and equipment;
→→ Zonal control of air conditioning and lighting;
→→ Installation of energy efficient mechanical plant;
→→ Sub-metering of energy and water use;
→→ Use of building management systems to schedule and
monitor building services;
→→ Optimise the use of natural light;
→→ The use of glazing, shading and insulation to optimise
energy efficiency.
Water
→→ Installation of water efficient fittings and fixtures;
→→ Rainwater harvesting to enable capture and reuse of
rainwater for landscaping;
→→ The use of non-potable water for toilet flushing.
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4.0 Consultation and Approval Process
4.1 Consultation Objectives

»» The Hon Steven Ciobo MP - Federal Member for
Moncrieff;

GCAPL is committed to ongoing and proactive
communication and engagement with local communities
and stakeholders as well as meeting the requirements
under the Airports Act. GCAPL regularly holds community
forums and presents project updates to local community
groups. This commitment is reaffirmed by working closely
with Airservices to monitor local aircraft noise complaints
and maintaining extensive public information on the
website relating to airport operations, activities and
complaint handling processes.

»» Karen Andrews MP - Federal Member for
McPherson.

The objectives for consultation of this MDP are to:

→→ Queensland State Government Ministers and Members
of Parliament:
»» The Hon Jann Stuckey MP – State Member for
Currumbin;
»» Michael Hart MP – State Member for Burleigh;
»» Ray Stevens MP – State Member for Mermaid.
»» The Hon John-Paul Langbroek MP – State Member
for Surfers Paradise.

→→ Establish positive relationships with stakeholders;

→→ New South Wales State Government Ministers and
Members of Parliament:

→→ Engage and inform stakeholders about projects;

»» Geoff Provest MP – State Member for Tweed.

→→ Obtain stakeholder input into the development;
→→ Identify concerns and develop appropriate
management strategies; and
→→ Discuss and confirm the approach being taken by
GCAPL.

4.2 MDP Consultation
Consultation for the project started in 2011 during the
preparation of the Master Plan. This involved detailed
discussions of the 20-year development plan that
incorporates the ultimate development of the project
footprint. The Master Plan and the ultimate development
of the terminal building and apron was approved by the
Minister in 2012.
Consultation for the project intensified during the
preparation of the MDP in 2014 and 2015 and involved
discussions with a range of regulatory bodies, members
of the local, state and Federal Government, community
groups and indigenous groups.
Specifically the stakeholders that have been consulted
with during the development of the MDP include:
→→ Federal Department of Infrastructure and Regional
Development;
→→ Federal Department of the Environment;
→→ New South Wales Department of Planning and
Environment;
→→ New South Wales Roads and Maritime Services;
→→ New South Wales Crown Land.
→→ Federal Government Ministers and Members of
Parliament:
»» The Hon Justine Elliott MP - Federal Member for
Richmond;
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→→ City of Gold Coast Councillors;
→→ Mayor Tom Tate – Gold Coast Mayor;
→→ Tweed Shire Councillors;
→→ Mayor Gary Bagnall – Mayor Tweed Shire;
→→ Community Aviation Consultation Group;
→→ Airport Noise Abatement Consultative Committee;
→→ Department of Immigration and Border Protection
(known as Border Force) and Department of Agriculture
and Water Resources
→→ Tweed Heads Pony club;
→→ Indigenous groups;
→→ Airlines.
→→ Chamber of Commerce and Industry Queensland
→→ Inter Airports Environment Forum
→→ Joint User Hydrant Installation (JUHI)
→→ Kingscliff ratepayers and Progress Association
→→ Friends of Currumbin
→→ Robert Quirk – local sugarcane farmer experienced in
acid sulfate soil management.
→→ Jean Marc Hero Professor – Professor, School of
Environment, Environment Futures Research Institute,
Griffith University.

4.3 Activities During Public
Notification
Pursuant to s.92(1) of the Airports Act, the draft MDP was
subject to a formal period of consultation of 60 business
days. During the public notification period, the following
consultation activities were carried out;
→→ the identification of key stakeholders who have an interest
in, or are impacted by airport development and growth;
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→→ the release of information to the community in a timely
manner;
→→ the provision to provide stakeholders an opportunity
the express their opinions on information contained in
the draft MDP;
→→ the engagement with identified community, industry
and government stakeholders and the provision for
stakeholder feedback; and
→→ the capturing of community feedback for consideration
in the preparation of the draft MDP for submission to
the Minister.

4.4 Engagement Tools
A range of stakeholders were identified and several
methods of communication were planned, for example:
→→ Letters to key stakeholders including state and local
government representatives, community groups and
on-airport stakeholders;
→→ Briefing sessions to individuals or groups;
→→ Presentations to community and industry forums;
→→ Media releases and fact sheets;
→→ Information on the GCAPL website.

Major Development Plan

45

46

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

5.0

Regulatory Framework

Major Development Plan

47

5.0 Regulatory Framework
This chapter provides details of the consistency of the
project with relevant Commonwealth, State and local
planning provisions.
Key legislation, planning instruments, guidelines and
reference documents addressed as part of the project
includes the following:
→→ Airports Act 1996;
→→ Airports Regulations 1997;
→→ Airports (Environment Protection) Regulations 1997;
→→ Airports (Building Control) Regulations 1996;
→→ Airports (Control of On-Airport Activities)
Regulations 1997;
→→ Airport (Protection of Airspace) Regulations 1996;
→→ Environment Protection and Biodiversity Conservation
Act 1999;
→→ Sustainable Planning Act 2009 (Queensland);
→→ Environmental Planning and Assessment Act 1979
(New South Wales);
→→ Gold Coast Airport 2011 Master Plan (Commonwealth);
→→ City of Gold Coast – Draft City Plan 2015 (Queensland);
→→ Tweed Shire Council - Local Environmental Plan 2014
(New South Wales);
→→ The State Planning Policy (Queensland);
→→ SEQ Regional Plan 2009-2031 (Queensland);and
→→ Far North Coast Regional Strategy (New South Wales).
The impact assessment chapters in Part B of the MDP
describe other legislation specific to the assessment topic.

5.1 Consistency with
Commonwealth Legislation
5.1.1 Airports Act 1996
The Airports Act and associated Regulations are the
statutory controls for ongoing regulation of activities on
airport land for both aeronautical and non-aeronautical
purposes. Part 5 of the Airports Act prescribes a number
of controls over land use, planning and building at
Commonwealth leased airports.
Under Part 5, s.89 of the Airports Act a MDP is required
for each major development at a Commonwealth leased
airport. The project outlined in this MDP is defined as a
‘major airport development’ by virtue of s.89(1):
“(d) extending a building that is wholly or principally for use
as a passenger terminal, where the extension increases
the building’s gross floor space by more than 10%;
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(m) a development of a kind that is likely to have significant
environmental or ecological impact; and
(n) a development which affects an area identified as
environmentally significant in the environment strategy;”
Section 91 of the Airports Act specifies elements that are
to be addressed in the preparation of a MDP. Among the
matters that must be addressed in an MDP (s.91(l)(h)) are:
“… the airport lessee company’s assessment of the
environmental impacts that might reasonably be expected
to be associated with the development.”
The environmental impacts and proposed mitigation
measures of the development are presented in
Part B of this MDP in accordance with the Airports
Act, in particular s.91. An MDP checklist is provided in
Chapter 1 Introduction of this MDP to demonstrate the
compliance of this project with s.91 of the Airports Act.
The key steps in the approval process for this MDP under
the Airports Act are presented in Figure 5.1.

5.1.2 Environment Protection and
Biodiversity Conservation Act 1999
As the Airport is situated on Commonwealth land,
it is subject to the provisions of the Commonwealth
Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act).
The EPBC Act is administered by the Department of
Environment (DoE), and contains provisions in relation to
environmental impact assessment of proposed projects on
Commonwealth land and/or which may have a significant
impact on the whole of the environment and on matters of
national environmental significance.
Section 160 of the EPBC Act is relevant to development
on airport land as it provides a requirement for the Minister
for Infrastructure and Regional Development to take into
account advice from the Environment Minister on the
MDP. The draft MDP was referred to the DoE under s.161
of the EPBC Act to determine if advice by the Environment
Minister under s.160 is required. Under s.161A of the
EPBC Act, it was determined by DoE that advice was
required.
In addition, a referral was submitted by GCAPL to DoE
under s.68 of the EPBC Act on the 10th of July 2014.
A response was issued by DoE on 26 September 2014
stating that the proposed action is a controlled action with
regards to the following controlling provisions:
→→ Listed threatened species and communities (s.18 and
s.18A);
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→→ Listed migratory species (s.20 and s.20A);
→→ Commonwealth land (s.26 and 27A).
A correction notice was issued by DoE on the 3rd
November 2014 stating “the project will be assessed
by an accredited assessment process using a Major
Development Plan under the Airports Act 1996”. The
key steps in the approval process for an MDP under
the Airports Act and the EPBC Act are presented in
Figure 5.1.
As the Airport is on Commonwealth land, and the project
potentially affects Matters of National Environmental
Significance (MNES) as defined under the EPBC Act,
DoE Significant Impact Guidelines 1.1 – Matters of
National Environmental Significance and Significant
Impact Guidelines 1.2 – Actions on, or impacting upon,
Commonwealth land, and actions by Commonwealth
agencies, are relevant to the assessment of environmental
impacts.
Part B of this MDP outlines the potential impacts from
the project on the whole of the environment and relevant
MNES including:
→→ Listed threatened species and ecological communities;
and
→→ Migratory species protected under the international
agreements.
Part B of this MDP also provides the environmental
assessment component of the report, with each chapter
providing baseline, impact assessment and mitigation for
each environmental aspect.
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Figure 5.1: MDP Approvals Pathway

EPBC Act 1999

Airports Act 1996

GCAPL submits referral to DoE under s.68 of the
EPBC Act (Deciding whether approval of actions is
needed)

Project LIFT triggers the requirement to prepare a MDP
under the Airports Act. GCAPL submits exposure Draft
MDP to DIRD

The referral triggers the Minister of Environment to
decide if the action is a ‘controlled action’ and if so
what the assessment approach should be

DIRD submits exposure draft MDP to DoE under s.161
of the EPBC Act (DoE Minister determines if advice is
required under s.160) and draft assessment guidelines

Minister selects an accredited assessment process
(MDP) under s.87(4) of the EPBC Act

Under s.161 DoE Minister determines advice is
required under s.160

GCAPL prepares a Draft MDP that includes an assessment of the environmental impacts

GCAPL advises State and Local authorities of the Draft MDP in accordance with s.91 (1A) of the Airports Act

Draft MDP to be made available for public comment (60 business days)

GCAPL prepares a supplementary report on issues raised during public comment period

GCAPL submits draft to Minister for Infrastructure and Regional Development for consideration

DIRD submits draft MDP to DoE under s.160 of the EPBC Act.

Minister for the Environment provides advice under s.160 of the EPBC Act (30 Business days)
Minister for the Environment assesses the project under the EPBC Act by an accredited assessment
process using a Major Development Plan under the Airports Act (40 Business days)

Minister for Infrastructure and Regional Development considers the Draft MDP (50 Business days)

Approval of MDP by the Minister under Airports Act
and DoE under EPBC Act
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Refusal of MDP by the Minister under Airports Act and
DoE under EPBC Act
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5.2 Pre-Existing Interests
In preparing this MDP, GCAPL has considered all
interests in the land existing at the time the airport lease
was created, including leases, sub-leases, licences
and easements. These pre-existing lessor obligations
under various leases are listed in Table 5.1. There are
no conflicts or inconsistencies existing between these
interests and the project in this MDP.

Table 5.1: Pre-Existing Interests
Lease

Easement

Lease No. 2247659

Easement No. 601285565

Lease No. 702577849

Easement No. 601999459

Lease No. 702839463

Easement No. 60185565

Lease No. 702784976
Lease No. 702500558
Lease No. 702482286
Lease No. 602364682
Lease No. 701904902

5.2.1 Consistency with the Airport
Lease
Section 91(1A)(b) of the Airports Act requires that a major
development is consistent with the airport lease for the
Airport.
GCAPL, as the Airport Lessee Company has an obligation
to develop the Gold Coast Airport ensuring consistency
with the legislation. In particular, development must be
consistent with the final Master Plan for the airport and
any approved MDP.
In addition, the airport lease for the Airport requires that
GCAPL develops the Airport, having regard to anticipated
future growth in, and pattern of, traffic demand to a
standard reasonably expected of such an airport and to
“good business practice,” which amongst other matters
requires GCAPL to provide facilities for the expeditious
movement of passengers and other users. The airport
lease also specifies that the Lessee must maintain the
environment of the Airport site in accordance with any
obligation imposed on it by legislation.
The project is consistent with the airport lease as it
provides a facility that improves the movement of
passengers and aircraft catering for anticipated future
growth. In addition, the assessment and management
of the environmental impacts of the project in this MDP
are consistent with the Airports Act and other relevant
legislation, and therefore consistent with this provision of
the lease.

5.3 Consistency with Airport
Master Plan
Regulation of land use on the Airport is achieved via the
Master Plan prepared in accordance with the Airports Act
and approved in May 2012 by the Federal Minister for
Infrastructure and Regional Development.
The Master Plan reflects approved land use strategy and
considers the surrounding local and state government
planning objectives. This strategic document details
development for the 20-year horizon to the year 2031 and
includes a 20-year development plan, as well as one for
the immediate 5 year period. All development works at the
Airport are required to be undertaken in accordance with
the Master Plan.
The Master Plan identifies five precincts as described in
Table 5.2 and depicted in Figure 5.2.
The project is consistent with the Master Plan Land Use
Plan that represents the intended land use of the Airport
for a period of 20 years. The project complies with the
land use development objectives identified in the Master
Plan for the Terminal Precinct including:
→→ To accommodate facilities for the safe, efficient and
economic handling of aircraft, passengers and freight
and related services and support facilities;
→→ To provide sufficient capacity for terminal facilities and
related infrastructure development of international and
domestic services;
→→ To cater for the airport’s role as a key tourist and
business gateway to the region;
→→ To develop in a way which recognises existing
infrastructure and operating conditions and is
sufficiently flexible to cater for future changes brought
about by the dynamic and evolving nature and growth
of the airport’s operations.
In addition, the project is consistent with the objectives
identified in the Master Plan for the Runway Precinct,
including:
→→ Provision of safe aircraft landing, take off and taxiing
operations;
→→ To cater for aircraft navigation aids, radar and
communications equipment; air traffic control, aviation
rescue and firefighting and meteorological services;
→→ To provide facilities to ensure safe operation of aircraft;
→→ Accommodate future development of the heavy rail line
between Varsity Lakes and Coolangatta.
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Table 5.2: Airport Precincts and Development Objectives

Airport Precinct

Development Objectives

Runway Precinct

Approximately a third of the project footprint is located within the Runway
Precinct.
The key development objectives for this precinct include the provision of safe
aircraft landing, take off and taxiing operations and aircraft navigation aids,
radar and communications equipment; air traffic control, aviation rescue and
firefighting and meteorological services.

Terminal Precinct

Approximately two thirds of the project footprint is located within the Terminal
Precinct.
The key development objectives for this precinct are to provide sufficient
capacity for terminal facilities and related infrastructure development for
international and domestic services; and to develop in a way which recognises
existing infrastructure and operating conditions and is sufficiently flexible to
cater for future changes brought about by the dynamic and evolving nature and
growth of the airport’s operations.
The objective of this precinct is also to provide efficient, diverse and responsive
ground transportation facilities, and to ensure that adequate provision is made
for parking of vehicles for airport users.

General Aviation Precinct

The general aviation precinct’s development objectives are to accommodate
general aviation and related service and support activities, flight training
schools, aviation support facilities, flight training schools, tourist related
aviation, and provide aviation related administrative and commercial facilities.

Western Enterprise Precinct

The Western Enterprise Precinct is largely undeveloped except for navigation
and communications equipment and some ancillary airport activities such as
the fire training area. The precinct’s development objectives are to provide
additional area for general aviation if required and feasible, and potentially to
accommodate future industrial development.

Cobaki Environment Precinct

The Cobaki Environment Precinct is a conservation area consisting of areas of
remnant vegetation, cultural heritage significance and former sand dredging
operation.
The key objectives of the precinct are to retain an area free from urban
development and to protect the area’s ecology and cultural heritage.
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Figure 5.2: Airport Precincts
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5.4 Consistency with the
Environment Strategy

The industrial estate on Ourimbah Road contains a
number of businesses including:

The Environment Strategy, contained within Chapter
13 of the Master Plan, outlines GCAPL’s objectives
for environmental management of the Airport,
including management of potential environmental
impacts associated with airport operations and details
environmental objectives and targets and monitoring
requirements. The strategy also identifies Environmentally
Significant Areas (ESAs) on the Airport, which includes the
majority of the project footprint.

→→ A food processing company;

The strategy identifies that potential modification of these
areas may occur within the life of the strategy, through
the MDP process. Impacts to ESAs, through the clearing
of vegetation and construction, is one of the triggers
requiring the preparation of a MDP for the project. The
potential impact to ESAs, along with other environmental
impacts from the project and proposed mitigation
measures are detailed in Part B of this MDP.

5.5 Consistency with State
and Local Government
Planning
5.5.1 Surrounding Land Use
The Airport is situated within two local authority areas and
two state jurisdictions, being Tweed Shire in New South
Wales and City of Gold Coast in Queensland making
it unique among Australia’s major airports. The project
footprint is mainly located in the New South Wales part of
the Airport.
Land uses in close proximity to the project footprint to the
east include the Gold Coast Highway (directly adjoining),
Kirra Beach Tourist Park, single-unit dwelling residential
properties, an industrial estate on Ourimbah Road and
the Border Park Raceway complex which operates
greyhound racing and betting auditorium. The nearest
sensitive receptors to the project footprint are the Kirra
Beach Tourist Park (approximately 180 metres) and the
single-unit dwelling residential properties (approximately
245 metres). The nearest school is the Coolangatta State
School located approximately 855 metres east of the
project footprint.

→→ A bus depot;
→→ A number of vehicle mechanics, automotive spray
painting, clothing manufacture;
→→ A timber yard;
→→ Long term vehicle parking;
→→ A battery business.
The suburb of Bilinga is located north of the Airport
and is within the jurisdiction of the City of Gold Coast.
The principal land uses in this area include a range of
beachfront apartments located a minimum of 500 metres
from the project footprint and separated by the airport car
park and the Gold Coast Highway.
Further to the south, directly adjoining the project footprint
is crown land (leased by GCAPL) and the M1 Pacific
Motorway (Tugun Bypass). Areas adjoining the crown
land to the south include a sewage treatment plant, and
a vacant, undeveloped industrial property. An outlet for
bulky goods has also been approved for development in
this area.
Adjoining the Airport to the west and approximately 900
metres from the project footprint separated by the Pacific
Motorway is the Cobaki Broadwater, a large proportion
of which forms part of the Airport lease. Beyond the
Broadwater and approximately 2.3 kilometres from
the project footprint is the proposed residential master
planned community of Cobaki Lakes. The concept plan
for the master planned community of some 600 hectares
in area was approved by the New South Wales state
government, and will ultimately consist of 5,500 lots and
house between 10,000 and 12,000 people.
Further to the north-west is the Tugun Commercial and
Domestic Waste Land Fill and Desalination Plant and the
Betty Diamond Sporting Complex.
Land use surrounding the airport is shown in Figure 5.3.

The Border Park Raceway site is the closest adjacent
land use to the project footprint and is currently subject
to a preliminary proposal to the Tweed Shire Council for
a redevelopment to reduce the size of the race track
and include retail development consisting of a Bunnings
warehouse and associated facilities. The application also
proposes a new all-movements intersection with the
Gold Coast Highway. A future, subsequent stage would
involve the expansion of retail facilities to the area initially
occupied by the relocated race track.
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Figure 5.3: Land Uses Surrounding the Airport
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5.5.2 Tweed Shire
Regulation of land use and development within the Tweed
Shire (New South Wales) is achieved via the Tweed Local
Environmental Plan 2014 (LEP 2014) that reflects the
state government planning objectives as set out in the
Environmental Planning and Assessment Act 1979 and is
consistent with the state-wide standard instrument LEP.
The key aim of the LEP 2014 is to “encourage a
sustainable local economy and small business,
employment, agriculture, affordable housing, recreational,
arts, social, cultural, tourism and sustainable industry
opportunities appropriate to Tweed”.
To a large extent, zoning of land surrounding the Airport
within the Tweed Shire is reflective of the current land use
pattern and consists of:
→→ A Natural Waterways Zone (Cobaki Reserve);
→→ Private Recreation Zone (Border Park Raceway);
→→ General Industry Zone (Industrial Estate);
→→ Infrastructure (Sewage Treatment Plant;
→→ Gold Coast Highway and Pacific Motorway);
→→ General Residential Zone (Cobaki Lakes).
The Airport is zoned Special Purpose - SP1 Special
Activities. The key objective of the SP1 zone is to “provide
for special land uses that are not provided for in other
zones”. Although the airport land use is not regulated by
the LEP 2014, the zoning does nevertheless specifically
designate the Airport as the intended usage.
Adjacent to the Airport to the south and west, significant
areas are classified as “Deferred Matter,” in which there is
no specified zoning. For these areas, the previous zones
in the superseded LEP 2000 will continue to apply. For
most of the affected land, this is due to deferral by the
state government of formerly proposed Environmental
Protection Zones. In the case of the land leased by
GCAPL immediately south of the Airport, it is so as to not
preclude development of aeronautical facilities.
The Tweed Shire Council in preparation of the LEP 2014
has considered the 20-year development plan and
relevant aviation overlays within the Master Plan. The LEP
contains zonings and overlays that reflect the nature of
existing land uses and impacts from the Airport, both in its
current form and form developed in accordance with this
MDP, has on the surrounding land. The proposed project
is consistent with the intent of the LEP 2014 and will not
impact on zoning at and in the vicinity of the Airport.

stage of preparation and expected to be in place
prior to commencement of the project. Therefore, the
following description is based on the forthcoming new
planning scheme, rather than the current, effectively
superseded one.
The Airport is zoned “Special Purpose” under City Plan
2015, which relates to activities regulated by other
legislation (in this case, the Airports Act), or otherwise not
subject to planning and development control under the
local planning scheme.
The City Plan 2015 identifies the Airport as providing key
transport infrastructure that will contribute to developing
Gold Coast as a world-class city. In addition, the City Plan
2015 envisages growth in airport support services and
tourist accommodation in close proximity to the Airport to
further advance economic productivity and prosperity.
Zoning near the Airport within the City Plan 2015 is
reflective of the current land use pattern, and includes:
→→ Special Purpose (Tugun Land Fill and Desalination plant);
→→ Open Space (Betty Diamond Sporting Complex);
→→ Low and Medium Density Residential;
→→ Community Facilities; and
→→ Low Impact Industry.
A specific outcome of the City Plan 2015 is that existing
or planned noise-sensitive uses surrounding the Airport
manage aircraft noise through appropriate design and
location of new development, including appropriate noise
mitigation techniques. A comprehensive Overlay Code is
included in the City Plan dealing with all relevant airport
and aircraft-related topics, including avoidance of adverse
impacts of aircraft noise, protection against intrusions into
the Airport’s airspace in the form of buildings or otherwise,
as well as other potential effects on pilots of aircraft
operating in the airspace. The code is modelled on the
mandatory requirements of the Queensland State Planning
Policy (SPP).
The project will have no impacts on zoning at and in the
vicinity of the Airport and will not result in a change to the
existing ANEF contours, Bird and Bat Strike Zone, Light
intensity, OLS, and Public Safety Areas that impact the
surrounding land use.
Zoning within the City of Gold Coast is shown in Figure 5.5.

Zoning within the Tweed Shire is shown in Figure 5.4.

5.5.3 City of Gold Coast
Regulation of planning and land use within the City of
Gold Coast (Queensland) is currently under the Gold
Coast Planning Scheme 2003. However the Council’s
new planning scheme, City Plan 2015, is at an advanced
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Figure 5.4: Zoning in Tweed Shire
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TUGUN

Figure 5.5: Zoning in City of Gold Coast
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5.5.4 State Planning
Queensland
The state significance of the Gold Coast Airport is
acknowledged by the Queensland Government through
the SPP and the south east Queensland Regional Plan.
State Planning Policy
Gold Coast Airport is classified as a Strategic Airport
under the SPP, and is thus protected by, and subject to,
the provisions of the policy, in terms of local authority
planning.
The SPP sets out the state interest concerning strategic
airports and aviation facilities considered essential for the
state’s transport infrastructure and playing a key role in
facilitating economic growth in Queensland.
The SPP provides direction for local governments
preparing planning schemes to appropriately identify
strategic airports and to facilitate development
surrounding these airports, and includes a prototype code
with which local authority planning schemes are required
to be consistent, and very comprehensive guidance
material concerning strategic airports and aviation facilities
for the assistance of local government.
The SPP applies to off airport developments that could:
(i)	Encroach into the operational airspace of a strategic
airport;
(ii)	Encroach into the building restricted area of an aviation
facility;
(iii)	Increase the number of people that could work or live
in areas affected by aircraft noise;
(iv)	Increase the number of people or lead to the presence
of dangerous materials within the public safety area; or
(v)	Involve other potential hazards to aircraft operating in
the airport’s airspace.
As required, the City Plan 2015 reflects the provisions of
the SPP by inclusion of a comprehensive airport code with
the following overlays:
→→ ANEF contours;
→→ Bird and Bat Strike Zone;
→→ Light intensity,

economic and employment growth, and supports the
protection of the Airport from incompatible development.
The Airport is recognised as a key element of the region’s
transport system servicing the regional population and
business/industry.

New South Wales
Far North Coast Regional Strategy
The Far North Coast Regional Strategy applies to the six
local government areas of Ballina, Byron, Kyogle, Lismore,
Richmond Valley and Tweed, and is one of a number of
regional strategies that have been prepared by the New
South Wales Department of Planning and Environment.
The strategy’s purpose is to manage the region’s expected
high growth rate in a sustainable manner and to protect
the unique environmental assets, cultural values and
natural resources of the region while ensuring that future
planning maintains the character of the region and
provides for economic opportunities.
The strategy identified a number of planning objectives,
these are:
→→ Environmental (protecting land with environmental,
agricultural, vegetation, habitat, waterway, wetland or
coastline values);
→→ Population and housing (managing population and
providing a variety of housing);
→→ Economic (strengthen economic activity by promoting
sectors in infrastructure, transport, and construction).
The project is keeping with these aims.

5.6 Airport Development and
Building Approvals
Section 99 of the Airports Act identifies that an airport
lessee company for an airport must not carry out building
activity on the airport site except in accordance with
approval under the Act. Building activities that are relevant
to this project include constructing buildings or structures,
altering buildings or structures, earthworks, engineering
works, hydraulic works and land clearing. Building
approval would therefore be required from the Airport
Building Controller (ABC) subject to the development being
consistent with the Master Plan and this approved MDP.

→→ Obstacle Limitation Surface,
→→ PANS-OPS; and
→→ Public Safety Areas.
South East Queensland Regional Plan 2009-2031
The South East Queensland Regional Plan recognises
that the Airport provides for economic and employment
diversification on the Gold Coast and facilitates the growth
of tourism, manufacturing, logistics, and freight distribution.
The Regional Plan supports the Airport in terms of
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6.0 Assessment Methodology
6.1 Introduction
This chapter describes the scope of the assessments
undertaken for the MDP and the assessment methodology
applied to enable a consistent approach across each of
the technical disciplines.

6.1.1 Scope of Assessment
This MDP has been prepared in accordance with the
requirements of the Airports Act and the EPBC Act.
The approval process under these Acts is described in
Chapter 5 Regulatory Framework.
Chapters 8 to 22 in Part B of the MDP present the
impact assessment for each of the following technical
disciplines:
→→ Geology, Soils and Groundwater;
→→ Surface Water Quality;
→→ Hydrology and Flooding;
→→ Terrestrial and Aquatic Flora;
→→ Terrestrial and Aquatic Fauna;

6.1.2 Study Area
The study area for the assessment of impacts is generally
the project footprint as this is the area within which
impacts from the project are expected to arise. However
where impacts are likely to extend beyond the project
footprint, the study area for that element has been
expanded. The study area for each element is defined in
the relevant MDP chapter.

6.2 Assessment Method
The assessment of impacts was conducted in accordance
with the steps shown in Figure 6.1.

6.2.1 Baseline Conditions
A range of desktop studies, field investigations and
modelling were undertaken to identify the baseline
environmental and social values in the study area.
The methodology for each specialist study, including
information sources and field surveys, is described in the
chapters in Part B.

→→ Cultural Heritage;
→→ Air Quality and Greenhouse Gases;
→→ Noise and Vibration;
→→ Traffic and Transport;
→→ Landscape and Visual;
→→ Social and Economic;
→→ Waste Management;
→→ Climate Change;
→→ Cumulative Impacts;
→→ Environmental Management Framework.
Each impact assessment chapter in Part B is generally
structured as follows:

6.2.2 Identification of Impacts
Chapter 3 Airport Context and Project Description,
provides a detailed description of how the project will be
undertaken during the construction and operation stages
and provides the basis for the identification of impacting
processes and assessment of potential impacts.
The identification of potential impacts arising from the
project has been conducted on the basis that standard
or typical design or management measures would
be implemented. For example measures that achieve
compliance with industry standards.

→→ Introduction;
»» 	Methodology;
»» 	Assumptions and Technical Limitations;
»» 	Policy Context and Legislative Framework;
→→ Baseline Conditions;
→→ Significance Criteria;
→→ Impact Assessment;
→→ Additional Mitigation Measures;
→→ Residual Impacts.
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Figure 6.1: Assessment Process

1) Describe the environmental, social or economic value (the
baseline conditions in the study area)

2) Describe the potential impact (with any standard or typical design
or management measures to mitigate the impact)

3) Determine the risk level, which is a product of the impact
significance (defined in the significance criteria) and the likelihood of
that impact occurring on Project LIFT.

4) Where necessary, describe any additional mitigation measures to
lower the impact significance, likelihood or risk level

5) Determine the residual impact significance, likelihood and risk
level after additional mitigation measures have been applied
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6.2.3 Risk Level

Note that Chapter 13 Cultural Heritage has not used
impact significance criteria as they are considered
inappropriate for application in a cultural heritage context.
The reasons for this are:

The risk level is a product of the impact significance,
as defined by assessment criteria, and the likelihood of
occurrence, as shown in the risk matrix in Table 6.1.

6.2.4 Significance Criteria
The assessment of impacts in Steps 3 and 5 in Figure 6.1
(initial and residual impact) has used significance criteria
tailored to the assessment topic, but based on the generic
criteria in Table 6.2, in order to define the significance
of the impacts using a consistent methodology. Where
possible, the tailored significance criteria in each chapter
are based on established standards or legislation specific
to the topic area.
The MDP has been prepared under the environmental
planning and management framework in the Airports
Act and regulations. The significance criteria have
been developed to assess the significance of potential
environmental impacts at the Airport.
As the Airport is on Commonwealth land, and potentially
affects MNES as defined under the EPBC Act, DoE
Significant Impact Guidelines 1.1 – Matters of National
Environmental Significance and 1.2 – Actions on, or
impacting upon, Commonwealth land, and actions by
Commonwealth agencies, are relevant to the assessment
of environmental impacts. These guidelines provide the
Commonwealth framework for assessing the significance
of impacts upon MNES and the whole of environment on
Commonwealth land. The discipline-specific assessment
criteria have therefore been developed with reference to
these guidelines where relevant.

→→ The significance of heritage items, including places, are
gained by the sum of the whole and removal of part of
a place will often have a disproportionately impact on
heritage values (Burra Charter 2013: 6-8);
→→ Environmental impact criteria often rely on quantitative
data, something that is not applicable to many
aspects to heritage significance, most notably cultural
significance (Godwin 2011);
→→ The subjective nature of assessing cultural significance
(and to a lesser degree scientific significance) is such
that impacts to heritage can simultaneously be high for
one group of stakeholders and low for another. Lack
of universal heritage value in this context means that
impact criteria can have an inadvertent effect of over
simplifying of what are typically far more complex and
dynamic issues.
Best practice in heritage management is to provide a
concise statement of heritage significance and then
provide an equally precise statement on heritage impacts
as they relate to significance (Burra Charter 2013: 10).
The impact assessment criteria incorporate the following
considerations:
→→ The scale of the impact (small, medium or large scale);
→→ The duration of the impact, as defined for the project in
Table 6.3;
→→ The sensitivity and significance of the values being
impacted, for example regional, state or national
significance.

Table 6.1: Risk Matrix
Impact Significance (with reference to assessment criteria)

Likelihood
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Negligible

Minor

Moderate

High

Very High

Highly unlikely

Very low

Very low

Low

Low

Medium

Unlikely

Very low

Low

Low

Medium

Medium

Possible

Low

Low

Medium

Medium

High

Likely

Low

Medium

Medium

High

Very High

Almost certain

Low

Medium

High

High

Very High
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Table 6.2: Generic Impact Significance Criteria

Impact Significance

Definition

Very High

These impacts are considered critical to the decision making process. They tend to
be permanent, or irreversible, or otherwise long term, and/or can occur over large
scale areas. Environmental receptors are extremely sensitive, and/or the impacts are of
national significance.

High

These impacts are likely to be of importance in the decision making process. They tend
to be permanent, or otherwise long to medium term, and /or can occur over large or
medium scale areas. Environmental receptors are high to moderately sensitive, and/or
the impacts are of state significance.

Moderate

These impacts are relevant to decision making, particularly for determination of
environmental management requirements. These impacts tend to range from long to
short term, and/or occur over medium scale areas or focused within a localised area.
Environmental receptors are moderately sensitive, and/or the impacts are of regional or
local significance.

Minor

These impacts are recognisable, but acceptable within the decision making process.
They are still important in the determination of environmental management requirements.
These impacts tend to be short term, or temporary and at the local scale.

Negligible

Minimal change to the existing situation. This could include for example impacts which
are beneath levels of detection, impacts that are within the normal bounds of variation or
impacts that are within the margin of forecasting error.

Beneficial

The project results in an improvement in the baseline situation, for example, improved
downstream water quality.

Table 6.3: Duration of Environmental Impacts
Relative Duration of Environmental Impacts
Temporary

Days to months

Short Term

Up to 1 year

Medium Term

From 1 to 5 years

Long Term

From 5 to 50 years

Permanent/Irreversible

In excess of 50 years
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6.2.5 Likelihood of Impact

6.2.7 Assessment Summary

Once potential impacts have been identified and classified
using the topic-specific assessment criteria, the likelihood
of an identified impact occurring is identified. Table 6.4
classifies the likelihood of an identified impact arising as a
result of the project.

At the end of each assessment chapter there is an
assessment summary matrix which summarises each of
the impacts described in the assessment, and provides an
assessment of the residual risk level once standard and
additional mitigation measures (where required) have been
applied. An example is shown in Table 6.5.

6.2.6 Mitigation and Monitoring
Where possible, identified impacts have been avoided or
minimised through the design, or through implementation
of standard mitigation measures.
Where necessary for medium, high or very high risks,
additional mitigation measures have been provided to
lower the impact significance or likelihood, and therefore
overall risk level. Additional mitigation measures are those
that have been developed specifically for the project and
result in a meaningful reduction in the residual risk level for
a particular impact. Ongoing management and monitoring
commitments are also identified.
The mitigation and monitoring measures provided in each
chapter have been used to develop the Environmental
Management Framework in Chapter 22.

6.2.8 Cumulative and Interactive
Impacts
Cumulative and interactive impacts have been considered
in the MDP. Cumulative impacts are described in
Chapter 21 Cumulative Impacts.
Interactive impacts are described within each assessment
chapter where relevant. Interactive impacts occur within
the project and arise where effects from one environmental
element bring about changes in another environmental
element. For example in the context of this project,
impacts on water quality may arise as a result of potential
disturbance of acid sulfate soils.

Where impacts cannot be adequately mitigated and there
is likely to be a residual impact, offsets or compensation
are provided.

Table 6.4: Likelihood of Impact
Likelihood of Impacts

Risk Probability Categories

Highly Unlikely

May occur only in exceptional circumstances - can be assumed not to occur
during period of the project (Probability <10%)

Unlikely

Event is unlikely to occur, but it is possible during period of the project
(Probability 10-30%)

Possible

Event could occur during period of the project (Probability 30 - 70%)

Likely

Event likely to occur once or more during period of the project
(Probability 70 - 90%)

Almost Certain

Very likely to occur as a result of the project construction and/or operations; could
occur multiple times during relevant impacting period (Probability >90%)
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Impact Detail

A description
of the impact
and value
impacted

Impacting
Process

A description
of the project
activity that is
likely to cause
the impact

Mitigation
measures that are
incorporated into
the design or are
industry standard
mitigation

Standard
Mitigation
Measures
Required
Significance as
defined by the
assessment
criteria

Significance of
Impact

Likelihood of
the impact
occurring

Likelihood of
Impact

Initial Assessment with Standard Mitigation in Place

Table 6.5: Impact Assessment Summary Matrix

The
assessed
risk level
using the
risk matrix

Risk
Rating

Where applicable,
any additional
mitigation required to
reduce the risk level
Significance of the
residual impact

Significance of
Impact

Likelihood of the
residual impact
occurring

Likelihood of
Impact

Residual risk
rating

Residual
Risk Rating

Residual Assessment with Additional Mitigation in Place
Additional
Mitigation
Measures

7.0

Conclusion and
Impact Summary

7.0 Conclusion and Impact Summary
This impact summary provides an overview of the key
findings of the technical Chapters in Part B of this MDP.
A generally consistent approach was adopted for each
of the technical Chapters, as described in Chapter 6
Assessment Methodology. This included a review of
baseline conditions and the identification of impacts that
may arise during construction and operation of the project.
Standard, and where necessary, additional mitigation
measures are identified for each technical chapter and the
residual impact significance and risk level are assessed.

Chapter 8 - Geology, Soils and Groundwater
The assessments undertaken for this Chapter
included geology and soil (including acid sulfate soils),
contamination and groundwater. The methodology for
the assessments included a desktop study and field
investigations. The project footprint has been previously
disturbed in some areas due to sand mining, and generally
comprises a sand layer underlain by variably indurated
sand (coffee rock) and alluvial sands. Key findings of the
assessment include:
→→ Erosion potential of the sandy soils within the project
footprint during and post construction is low and
can be managed during construction with standard
mitigation measures such as the implementation of an
Erosion and Sediment Control Plan;
→→ The groundwater monitoring data indicates the
groundwater level varies across the study area from
around 1 metre AHD to 3 metres AHD (generally
0.5 metres to 3 metres below ground level) and is
mounded near the centre of the site;
→→ The construction of the new drainage channel (invert
of 0.7 metres AHD) will cause the groundwater table
to drawdown, which may extend laterally up to 270
metres from the drain;
→→ Concentrations of dissolved metals in groundwater are
generally low although some results are above AEPR
trigger values for iron, aluminium and zinc;
→→ Acid sulfate soils testing at the site indicates that
generally low to moderate levels of net acidity occur
within the project footprint, except for a portion of the
drainage reserve which has higher net acidity. Impacts
from acid sulfate soils will be managed through the
implementation of Acid Sulfate Soils Management Plan
during construction;
→→ Soil testing did not identify contamination within the
project footprint and no radiation risk was identified
from former sand mining activities.
With the implementation of standard mitigation measures,
the residual risks associated with geology, soils and
groundwater have been assessed as very low to low.
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Chapter 9 – Surface Water Quality
This Chapter assesses the surface water quality impacts
that may arise from construction and operation of the
project. The methodology for the assessment involved a
review of relevant legislation and policy, water quality data,
water quality sampling and data analysis. The assessment
also identified the relevant surface water quality limits and
guidelines to be applied to the project.
The assessment focused on the potential surface water
quality impacts from:
→→ Downstream sedimentation caused by erosion;
→→ Potential for chemical/fuel spill during construction and/
or operation;
→→ Discharges during construction and/or operation;
→→ Increase in waste material in downstream receiving
waters;
→→ Disturbance of acid sulfate soils.
A risk assessment of the potential surface water
quality impacts from the project identified that with
the implementation of mitigation measures, such
as development of a Construction Environmental
Management Plan (CEMP) during construction that
includes specific management plans, and early installation
of permanent water treatment devices during operation,
the residual risk to the surface water quality as a result of
the project is assessed as low.

Chapter 10 – Hydrology and Flooding
The study area for the hydrology and flood assessment
included the surface drainage on the Airport and
downstream, within the Coolangatta Creek and Cobaki
Catchments. The assessment included modelling of the
current flood regime at the Airport for a range of flood
events (0.2 per cent, 1 per cent, 2 per cent and 5 per
cent Annual Exceedance Probability [AEP]) and scenarios,
including a storm surge scenario. A set of assumptions
with respect to model parameters was developed
in conjunction with Tweed Shire Council and City of
Gold Coast.
The Chapter assesses the flood impacts that may arise
from the project, in particular the realigned drainage
channel and apron expansion. With the incorporation
of standard mitigation measures into the design of the
drainage channel and apron, the assessment found that
flood and stormwater impacts arising from the project,
both on and off-Airport, are expected to be negligible.
Standard mitigation measures include the appropriate
sizing of the drainage channel, reducing the inlet capacity
of existing culverts which currently discharge to the
Cobaki Broadwater and optimisation of the eastern
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portion of the drainage reserve. The addition of further
bio-retention areas in future (but not as part of this project)
have been investigated as flood and stormwater quality
modelling has developed and these are now considered
unlikely to be necessary. However, this issue will continue
to be considered during the design stages of further apron
expansion areas.

Chapter 11 – Terrestrial and Aquatic Flora
The flora assessment included desktop review of
government databases and a number of previous studies
that have been conducted at the Airport to identify
ecological values in the project footprint. The assessment
also included targeted fieldwork to identify flora species
present within the project footprint. Key findings of the
baseline and impact assessment include:
→→ The majority of the project footprint is identified as
an Environmentally Significant Area (ESA) under the
Airports Act 1996;
→→ Swamp sclerophyll forest, classified as an Endangered
Ecological Community (EEC) under the New South
Wales Threatened Species Conservation Act 1995
(TSC Act) occurs within the project footprint;
→→ Three EPBC Act listed conservation significant flora
species are considered to have moderate likelihood
of occurrence within the project footprint, including
the Lesser Swamp Orchid which has previously been
identified to the south of the project footprint within the
Airport boundary;
→→ Seven state listed flora species are considered to have
a moderate likelihood of occurrence within the project
footprint, of these, Christmas Bells (perennial herb, only
flowering in December, listed as endangered under the
Queensland NC Act) is the most likely to occur, though
it has not been confirmed within the project footprint;
→→ Two regionally significant flora species are known to
occur within the project footprint (i.e. Fringed baeckea
and Lemon-scented baeckea);
→→ Three declared weed species were recorded within the
project footprint;
→→ The key impact to flora arising from the project is
the clearing of approximately 32.5 hectares of native
vegetation, of which approximately 30.14 hectares
is ESA and 15.9 hectares is Swamp sclerophyll
forest EEC.
→→ Clearing will also result in the loss of habitat for the
conservation significant species that are known or likely
to occur within the project footprint.
A range of mitigation measures have been provided for
implementation during construction, however there is still
predicted to be residual impacts of high significance due
to the clearing of EEC. Direct and indirect offsets are to
replace and secure the habitat values that are to be lost.

Chapter 12 – Terrestrial and Aquatic Fauna
The fauna assessment included desktop review of

government databases and a number of previous studies
that have been conducted at the Airport to identify
ecological values in the project footprint. The assessment
also included targeted fieldwork to identify fauna species
and fauna habitat present within the project footprint.
The key findings of the baseline and impact assessment
include:
→→ Seven species of migratory birds listed under the EPBC
Act are known to occur within the project footprint, with
five species considered to have a moderate likelihood
of occurrence;
→→ Two conservation significant fauna species listed under
the EPBC Act are known to occur within the project
footprint (Wallum Sedge Frog and Grey-headed Flying
Fox), with nine species considered to have a moderate
likelihood of occurrence;
→→ Nine state-listed conservation significant fauna species
are known to occur within the project footprint, with five
species considered to have a moderate likelihood of
occurrence;
→→ Two declared pest species were confirmed within the
project footprint (Fox and European hare);
→→ Aquatic survey results indicate that the
macroinvertebrate communities inhabiting the Airport
waterways were dominated by pollution tolerant taxa,
with only a few sensitive families present;
→→ Both native and non-native fish species are known to
occur in drainage channels within the project footprint,
with the dominant species being those that are tolerant
of a wide range of water quality parameters;
→→ The key impact to fauna from the project is the loss
of habitat for conservation significant species due to
clearing. This includes approximately 3.8 hectares of
suitable habitat or the Wallum Sedge Frog, 26 hectares
of suitable habitat for the Wallum froglet and 30.4
hectares of suitable habitat for the Common Planigale;
→→ Other impacts identified include reduction in the
connectivity of fauna corridors, edge effects, and the
potential introduction of weed and/or pest species to
surrounding habitat areas.
A range of mitigation measures have been provided for
implementation during construction, however there is
still predicted to be residual impacts of high significance
to the Wallum Sedge Frog, Wallum froglet and Common
Planigale.
Therefore direct and indirect offsets will be provided to
mitigate residual impacts on the above conservation
significant fauna species.

Chapter 13 – Cultural Heritage
This Chapter examines both Indigenous and nonIndigenous cultural heritage values within the project
footprint and immediate surrounds. The methodology
for the cultural heritage chapter included desktop review
(database searches, aerial photography and previous
reports), consultation with Aboriginal stakeholders
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and archaeological survey of the project footprint.
Geomorphological testing was also undertaken to
determine the extent of previous ground disturbance in the
project footprint. An archaeological test excavation was
undertaken across the project footprint to determine the
presence and extent of subsurface heritage deposits.
Consultation with Aboriginal stakeholders included public
notification to allow formal registration of stakeholders,
distribution of information by mail, a presentation to
stakeholders, and a site survey attended by Aboriginal
stakeholder representatives. The Aboriginal stakeholder
representatives also took part in the archaeological test
excavation.
Searches of Commonwealth, state and local heritage
registers returned no listings of non-Indigenous heritage
within the project footprint. Some heritage database
results are pending for Indigenous Heritage. During field
surveys, two artefact scatters and one isolated artefact
were found in the project footprint.
Parts of the project footprint have been subject to
substantial ground disturbance from sand mining,
however geomorphological testing indicates that parts
of the project footprint retain relatively intact Pleistocene
sand deposits below a depth of 700 – 900 millimetres. If
remnant structure of original dunes remain in the project
footprint, it has the potential to contain Aboriginal cultural
materials. The Airport is situated within a broader area of
high cultural significance to the Aboriginal people of the
region. The significance of this region is in part derived
from local oral tradition, where it was known as an
important camping and meeting ground.
The project will have an impact on the archaeological
significance of surface Indigenous cultural heritage
located within the project footprint. Any heritage situated
within the upper 500 millimetres of the project footprint,
including the identified artefact scatters and subsurface
archaeological deposits can be reasonably assumed
to be either disturbed or destroyed as a result of the
construction activities. On the information available, the
project will only impact on archaeological objects of low
scientific significance.
The project will have an impact on the cultural significance
of all surface Indigenous cultural heritage located within
the project footprint. Additionally, although subsurface
cultural deposits may remain in parts, the construction of
a built landscape is considered detrimental to the cultural
significance of the project footprint and the surrounding
cultural landscape. Modification of the landscape through
cut and fill, as has previously occurred within the project
footprint, removes the ability of Indigenous persons to
interpret their landscape in a traditional manner. The
removal of native flora and fauna, albeit already disturbed,
further impacts on the cultural significance of the project
footprint.
A range of mitigation measures for impacts to Indigenous
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cultural heritage are provided for implementation
during the construction and operational stages of the
project. These include pre-disturbance collection of
artefacts, cultural monitoring, Indigenous materials finds
and curation procedures, Indigenous human remains
procedure, defined keeping place and a strategy for
cultural interpretation in the design of the project.
Potential non-Indigenous heritage within the project
footprint is limited to the wreckage of a Lockhead
Lodestar plane that crashed at the Airport in 1949. The
wreckage is understood to be buried in the north west
of the project footprint and a magnetometer survey
indicated a large metal body in this location surrounded
by a scatter of smaller metal objects. The wreckage is
understood to have been destroyed by burning following
the crash, burial and subsequent disturbance during sand
mining. No particularly strong associations between the
local residents and events of the crash were recorded
in the process of completing the assessment. Therefore
the remains are not considered to meet the threshold for
local heritage significance and are not considered to be
culturally significant.

Chapter 14 – Air Quality and Greenhouse
Gases
The air quality assessment included a review of
Commonwealth and state air quality legislation and policy
to identify air quality goals and objectives that are relevant
to the Airport. Baseline air quality and meteorological data
for the study area was reviewed to establish the baseline
air environment surrounding the Airport. Data from the
closest Queensland Government air quality monitoring
stations (Arundel and Springwood) indicate that the
average maximum ground level pollutant concentrations
are typically less than 50 per cent of the ambient air
quality objectives for all criteria pollutants.
The air quality impact assessment was qualitative and
identified the key potential impacts to air quality that may
arise from the project. This includes an increase in dust
levels due to vegetation clearing and bulk earthworks,
an increase in air pollutants from construction plant,
vehicle emissions and operational traffic and an increase
in aircraft emissions due to forecast growth in air traffic at
the Airport. With standard mitigation in place, all potential
air quality impacts were identified as a negligible to minor
significance, with residual risk levels of very low to low.
The baseline greenhouse gas assessment identified that
in the 2013/2014 financial year, the greatest source of
greenhouse gas emissions at the Airport was from the
consumption of purchased electricity (approximately
92 per cent) followed by emissions associated with the
disposal of waste from the terminal and then consumption
of diesel.
The assessment found that while an increase in
greenhouse gas emissions is likely during construction
and operation of the project, the impact significance has
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been assessed as minor to negligible and the residual risk
is assessed as low to very low.
Based on the findings of the baseline, construction
and operational greenhouse gas assessments, no
exceedances of the reporting thresholds under the
National Greenhouse and Energy Reporting Act 2007
(NGER Act) were identified.

Chapter 15 – Noise and Vibration
This Chapter assesses the likely noise and vibration
impacts that may arise from the project. The Chapter
presents the results of a baseline noise survey, derives
criteria for assessment of noise impacts, identifies relevant
sensitive receivers (residential areas surrounding the
Airport) and assesses noise impacts from construction of
the project and Airport operations following implementation
of the project. Noise sources considered in the
assessment included aircraft idling at the aprons, aircraft
ground support vehicles and construction equipment
and machinery. Noise impacts from airborne aircraft are
captured by the Aircraft Noise Exposure Forecast (ANEF)
mapping in the Master Plan, and are therefore not included
in the noise assessment for the project.
The noise assessment found that with standard mitigation
in place, the residual risk of noise impacts from aircraft
operation on-ground is low. Day time construction
activities were also assessed as having a negligible impact
significance and a low residual risk level. For a small
number of occasions where construction works have the
potential to interfere with airside operations, out of hours
work may occur. For certain construction activities, out
of hours work may result in exceedance of noise criteria
at the nearest sensitive receivers. This would require
implementation of additional noise mitigation measures
(such as the use of mufflers for tools or equipment),
which would reduce the residual risk to low or medium
depending on the activity.

Chapter 16 – Traffic and Transport
This Chapter assesses the traffic impacts caused by the
construction and operation of the project. The baseline
investigations included a review of the Master Plan,
traffic counts of existing transport network and traffic
volumes, surrounding future transport network proposals,
passenger demands and mode share.
The assessment investigated the impacts associated
with the demand on the internal (on-Airport) and external
road network from the construction and operation of
the project. In addition, the assessment investigated
creation of a new construction access from the Gold
Coast Highway. A risk assessment of the potential traffic
impacts from the project identified that even without the
implementation of mitigation measures the residual risk of
traffic impacts as a result of the project is considered to
be low.

Chapter 17 – Landscape and Visual
The landscape and visual impact assessment describes
and assesses the visual and landscape impact of the
project. The methodology used in the assessment aligns
with local and international guidance on the assessment
of landscape and visual impact. The study area for the
assessment included an area which extends generally to
Bilinga in the east, Kirra Hill in the south, Tweed Heads
West and Piggabeen in the west, and Currumbin in the
north.
The landscape and visual impact assessment was
undertaken in the following steps:
→→ Identification of existing landscape and visual
conditions and key viewpoints;
→→ Identification of the project landscape character;
→→ Assessment of landscape character impact;
→→ Assessment of visual impact;
→→ Risk assessment including opportunities for standard
and additional mitigation;
→→ Identification of cumulative landscape and visual impact.
The assessment concluded that the project does not
adversely impact on the landscape character of the
Airport, which has a high visual absorption capacity, and
a compatibility with the project, resulting in a negligible
landscape impact. The assessment predicted that the
project would create minor adverse to negligible visual
impacts during construction and operation. The visual
influence of the project footprint is limited by landform and
intervening vegetation and built form.

Chapter 18 – Social and Economic
The social and economic Chapter describes the
demographic and socio-economic attributes of the region
that may be affected by the project. The Chapter also
describes the current economic contribution of the Airport
and the estimated direct and indirect economic impact of
the project. The study area for the assessment was the
local government areas of Tweed and Gold Coast.
The Airport contributes to the region’s employment and
Gross Regional Product (GRP) both directly through the
core operations of the Airport, and indirectly by purchasing
inputs from other sectors of the economy, for example
utilities and maintenance services. In addition the Airport
contributes to employment through commercial leases
within the Terminal Precinct for other aeronautical and
non-aeronautical tenants.
The development of the project will have a positive
economic outcome by way of creating additional
employment opportunities and generating additional
economic activities for the region and providing capacity
for future growth. The construction and operation of
the project is projected to have a positive impact on the
employment and Gross Regional Product of the Tweed Gold Coast region.
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Without further development, the Gold Coast Airport will
be limited in its ability to facilitate future domestic and
international passenger demand and address the current
capacity issues. If no action is taken by 2018, a possible
outcome is that two Code E international aircraft or four
domestic services will not be able to be accommodated in
the busy hour per day. The project would allow the Airport
to increase its busy hour international passenger intake
by approximately 314,000 per year or 375,000 domestic
passengers. These additional passengers will have a
positive impact on the operations of the Airport and the
tourism benefits it facilitates. The project will have no
impacts on zoning at and in the vicinity of the Airport.
The Social and Economic assessment concludes that
the project will have beneficial impacts to tourism,
employment and GRP, and negligible impacts to
demographics, the housing and land markets, community
values and lifestyle.

hazards and changing climate patterns that may impact
on the construction and operation of the project.
The assessment focused on the effects of climate
change on the project. It considered the potential for
sea level rise and extreme weather events, such as
intense rainfall and thunderstorms, heatwaves, flooding
and associated events to impact on the construction
and operation of the project. A risk assessment of the
potential climate change impacts on the project identified
that with the implementation of mitigation measures,
such as accounting for sea level rise and storm surge in
the detailed design of the project, and the adoption of
the existing Airport operational emergency management,
health and safety and standard environmental controls, the
level of impact significance and risk to the project due to
climate change effects is considered to be low.

Chapter 19 – Waste Management
The baseline assessment of waste included a desktop
review of the Master Plan, Airport Environmental
Management System (EMS), annual environmental reports,
and analysis of previous Airport audit findings and waste
data. This established the baseline waste volumes for the
Airport, categorised by waste stream (e.g. general waste,
airside and compactor waste, cardboard recycling and
Terminal 1 public place recycling).
Major sources of waste at the Airport include terminal
operations, including retail and food and beverage outlets,
aircraft waste, construction and demolition activities,
tenant operations and maintenance activities. There are
also a number of hazardous and regulated wastes that are
generated at the Airport such as aviation and automotive
fuel, pesticides and herbicides, plants and solvents,
batteries, asbestos and cleaning chemicals.
During construction of the project, it is anticipated that
waste volumes will increase. Predicted operational
waste volumes have been estimated based on projected
passenger numbers for the first year of the project’s
operation (i.e. 2018). This has indicated an approximate
26 per cent increase in waste volumes based on the
projected passenger numbers for 2018. With the
implementation of mitigation measures, including recycling
and appropriate waste storage and disposal, the potential
residual impacts of waste generation and disposal during
the project have been assessed as a minor level of impact
significance with a low risk level.
Existing operational waste management practices outlined
in the Airport EMS will be continued at the Airport.

Chapter 20 – Climate Change
The climate change assessment involved a review of the
current climate change legislative and policy framework
from a Commonwealth, state and local government
perspective. The assessment identified potential natural
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Glossary
Table

Description

Airshed

An airshed is a part of the atmosphere that behaves in a coherent way with respect to the
dispersion of emissions.

Ambient Noise
Level

The ambient noise level is the overall noise level measured at a location from multiple noise
sources. When assessing noise from a particular development, the ambient noise level is defined
as the remaining noise level in the absence of the specific noise source being investigated. For
example, if a fan located on a city building is being investigated, the ambient noise level is the
noise level from all other sources without the fan running. This would include sources such as
traffic, birds, people talking and other nearby fans on other buildings.

ANABAT

An ANABAT II bat detection unit detects microchiropteran bats. The ANABAT recordings are then
analysed using Analook software.

Aquifer

A geological formation, group of formations or part thereof that contains sufficient permeable
material to yield economical quantities of water to wells or springs.

Assessment
Background
Level (ABL)

A single-number figure used to characterize the background noise levels from a single day of a
noise survey. ABL is derived from the measured noise levels for the day, evening or night time
period of a single day of background measurements. The ABL is calculated to be the tenth
percentile of the background L90 noise levels – i.e. the measured background noise is above the
ABL 90% of the time.

Annual
Exceedance
Probability (AEP)

The probability that a given rainfall total accumulated over a given duration will be exceeded in
any one year.

AUSRIVAS

Australian River Assessment System: A rapid field assessment methodology used to assess the
biological health of Australian rivers.

Biodiversity

The natural diversity of all life forms including ecosystem, species and genetic diversity.

Background
Noise Level

The background noise level is the noise level that is generally present at all or most times.
Although the background noise may change over the course of a day, over shorter time periods
(e.g. 15 minutes) the background noise is almost constant. Examples of background noise
sources include steady traffic (e.g. motorways or arterial roads), constant mechanical or electrical
plant and some natural noise sources such as wind, foliage, water and insects.
Assessment Background Level (ABL)
A single-number figure used to characterize the background noise levels from a single day of a
noise survey. ABL is derived from the measured noise levels for the day, evening or night time
period of a single day of background measurements. The ABL is calculated to be the tenth
percentile of the background L90 noise levels – i.e. the measured background noise is above the
ABL 90 percent of the time.
Rating Background Level (RBL/min/ minLA90,1hour)
A single-number figure used to characterise the background noise levels from a complete noise
survey. The RBL for a day, evening or night time period for the overall survey is calculated from
the individual Assessment Background Levels (ABL) for each day of the measurement period,
and is numerically equal to the median (middle value) of the ABL values for the days in the noise
survey. This parameter is denoted RBL in New South Wales, and minLA90,1hour in Queensland.
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Description

CO2-e

Carbon dioxide equivalent emissions (emissions of other greenhouse gases are multiplied by their
Global Warming Potential so that their effects can be compared to emissions of carbon dioxide).

Call Playback

A survey method in which recordings of target fauna species are played through an amplifier to
encourage the fauna to respond.

CALMET

CALMET is an advanced non-steady-state diagnostic three-dimensional meteorological model
with micro-meteorological modules for overwater and overland boundary layers. CALMET
is capable of assimilating hourly meteorological data from multiple sites within the modelling
domain, and can also be initialised with the gridded three-dimensional prognostic output from
other meteorological models such as TAPM.

Commingled
Waste

A mix of recyclables (e.g. glass, plastic, paper) that are placed in a single bin. However, they can
be separated into separate bins.

Conductivity

Conductivity is used to measure the salinity of water as salt carries an electrical charge.

Conservation
Significant
Species

Species which are listed as critically endangered, endangered, vulnerable or near threatened
under the provisions of the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999, Queensland Nature Conservation Act 1992 and/or New South Wales
Threatened Species Conservation Act 1995.

dB(A)

dB(A) denotes a single-number sound pressure level that includes a frequency weighting
(“A-weighting”) to reflect the subjective loudness of the sound level.
The frequency of a sound affects its perceived loudness. Human hearing is less sensitive at
low and very high frequencies, and so the A-weighting is used to account for this effect. An
A-weighted decibel level is written as dB(A).

Decibel

The decibel scale is a logarithmic scale which is used to measure sound and vibration levels.
Human hearing is not linear and involves hearing over a large range of sound pressure levels,
which would be unwieldy if presented on a linear scale. Therefore a logarithmic scale, the decibel
(dB) scale, is used to describe sound levels.
An increase of approximately 10 dB corresponds to a subjective doubling of the loudness of a
noise. The minimum increase or decrease in noise level that can be noticed is typically 2 to 3 dB.

Dissolved
Oxygen (DO)

A measure of oxygen concentration in water. Generally, for DO levels to be considered adequate
in surface waters, they need to be above 5 mg/L, however higher values (~8 mg/L) are optimal.

Edge Effects

A suite of changes to habitat that have been identified to occur in areas, up to 100 metres, from
the edge of one habitat type to another, generally native vegetation to a cleared area.

Environmentally
Significant Area

These are areas defined in the Airport’s environment strategy under the requirements of the
Commonwealth Airports Act 1996 (Airports Act).

FullCAM

The Full Carbon Accounting Model (FullCAM) is the model used to construct Australia’s national
greenhouse gas emissions account for the land sector.

Groundwater

Water that occurs below the surface and is held in spaces between soil sediment or
rock particles.
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GHG Protocol

GHG Protocol Corporate Accounting and Reporting Standard – Revised Edition, 2004,
developed by a partnership between the World Resource Institute (WRI) and the World Business
Council for Sustainable Development (WBCSD), provides internationally accepted GHG
accounting and reporting standards for business.

GWP

Global Warming Potential refers to how much heat a GHG traps in the atmosphere.

Heavy Metals

Trace dissolved inorganic elements (as opposed to major metals such as calcium, sodium).
Includes chromium, manganese, iron, cobalt, nickel, copper, zinc, arsenic, mercury and lead.
Heavy metals are often toxic to aquatic organisms or when ingested by others.

L1

The L1 statistical level is often used to represent the maximum level of a sound level that varies
with time.
Mathematically, the L1 level is the sound level exceeded for 1% of the measurement duration. As
an example, 87 dB LA1, 15min is a sound level of 87 dB(A) or higher for 1 percent of the 15 minute
measurement period.

L10

The L10 statistical level is often used as the “average maximum” level of a sound level that varies
with time.
Mathematically, the L10 level is the sound level exceeded for 10 percent of the measurement
duration. L10 is often used for road traffic noise assessment. As an example, 63 dB LA10,18hr is a
sound level of 63 dB(A) or higher for 10 percent of the 18 hour measurement period.

L90

The L90 statistical level is often used as the “average minimum” or “background” level of a sound
level that varies with time.
Mathematically, L90 is the sound level exceeded for 90% of the measurement duration. As an
example, 45 dB LA90,15min is a sound level of 45 dB(A) or higher for 90 percent of the 15 minute
measurement period.

Leq

The “equivalent continuous sound level”, Leq, is used to describe the level of a time-varying
sound or vibration measurement.
Leq is often used as the “average” level for a measurement where the level is fluctuating over
time. Mathematically, it is the energy-average level over a period of time (i.e. the constant sound
level that contains the same sound energy as the measured level). When the dB(A) weighting is
applied, the level is denoted dB LAeq. Often the measurement duration is quoted, thus LAeq,15 min
represents the dB(A) weighted energy-average level of a 15 minute measurement.

Lmax

The Lmax statistical level can be used to describe the “absolute maximum” level of a sound or
vibration level that varies with time.
Mathematically, Lmax is the highest value recorded during the measurement period. As an
example, 94 dB LAmax is a highest value of 94 dB(A) during the measurement period.
Since Lmax is often caused by an instantaneous event, Lmax levels often vary significantly between
measurements. Over the course of a measurement, the Lmax level in different frequency bands
can occur at different times.
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Lmax spec

Lmax spec is another representation of the highest noise or vibration levels during the
measurement period.
Lmax spec is the spectrum of the event that caused the highest overall sound or vibration level
during the measurement period is denoted by dB Lmax spec.
Lmax when measured on an octave band or 1/3 octave band meter, is the spectrum obtained by
recording the highest measured value in each band. However, the highest measured values in
each band may occur at different times.
Hence, Lmax spec represents a real event, while Lmax is often the mathematical addition of frequency
band values from different times and often does not represent a real-world event.
Since Lmax spec is caused by an instantaneous event, Lmax spec levels often vary significantly between
measurements.

Lacustrine
Wetland

Large, open, water-dominated systems (for example, lakes) larger than 8 ha. This definition also
applies to modified systems (for example, dams), which are similar to lacustrine systems (for
example, deep, standing or slow-moving waters).

Marine Plants

Marine plant includes the following:
A plant (a ‘tidal plant’) that usually grows on, or adjacent to, tidal land, whether it is living or
dead, standing or fallen;
The material of a tidal plant, or other plant material on tidal land; or
A plant, or material of a plant, prescribed under a regulation or management plan to be a
marine plant.

Oxidise

Combining of an element with oxygen.

Peak Particle
Velocity (PPV)

Peak Particle Velocity (PPV) is the highest velocity of a particle (such as part of a building
structure) as it vibrates. Most sound level meters measure root mean squared (RMS) values; it is
common to approximate the PPV based on an RMS measurement.
PPV is commonly used as a vibration criteria, and is often interpreted as a PPV based on the Lmax
or Lmax,spec index.

Pest

Pest plants declared under the Queensland Land Protection (Pest and Stock Route
Management) Act 2002 (LP Act) are targeted for control and are species that have, or could
have, serious economic, environmental or social impacts.
Several animals are declared as Class 1, Class 2 or Class 3 pests under the Queensland LP Act.
Class 1 and 2 animals represent a threat to agriculture, primary industries, natural resources and
the environment. Landholders are not required to control a Class 3 declared pest animal on their
land unless a pest control notice is issued by a local government because the pest is causing or
has potential to cause a negative impact on an adjacent environmentally significant area.

pH

The level of acidity or alkalinity of water is referred to as pH:
High pH (above 7) denotes low (H+) and the water is said to be alkaline;
Low pH (below 7) denotes high (H+) and the water is said to be acid.
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Project Footprint

This is the area that is physically affected by the works and includes the terminal expansion,
apron extension, the drainage realignment, the cleared area and ancillary works.

Ramsar Site

The Convention on Wetlands, called the Ramsar Convention, is an intergovernmental treaty that
provides the framework for national action and international cooperation for the conservation and
wise use of wetlands and their resources. Wetlands are designated as Ramsar sites according to
nine criteria – eight of these are biodiversity criteria, emphasising the importance the Convention
places on sustaining this diversity by designating and restoring wetlands.

Rating
Background
Level (RBL/
minLA90,1 hour)

A single-number figure used to characterize the background noise levels from a complete noise
survey. The RBL for a day, evening or night time period for the overall survey is calculated from
the individual Assessment Background Levels (ABL) for each day of the measurement period,
and is numerically equal to the median (middle value) of the ABL Values for the days in the noise
survey. This parameter is denoted RBL in NSW and min LA190, 1 hour in Queensland.

Saline

See salinity classification.

Scope 1, 2 and 3
Emissions

The scope that emissions are reported under is determined by whether the activity is within
the organization’s boundary (direct – scope 1) or outside it (indirect – scope 2 and scope 3).
Emission factors are activity-specific (e.g. the activity undertaken determines the emission
factor used).
Scope 1 emissions are all those direct emissions associated with airport operations (e.g.
direct emissions of GHG Gases as a result of the combustion of fuels to power ground
handling vehicles).
Scope 2 emissions are indirect GHG emissions from consumption of purchased electricity, heat
or steam. Only estimates from the purchase of electricity have been included in this assessment.
Scope 3 emissions sources include other indirect emissions, such as the extraction and
production of purchased materials and fuels, transport-related activities in vehicles not owned or
controlled by reporting entity, electricity-related activities (e.g. Transmission and Distribution (T &
D losses) not covered in scope 2, outsourced activities, waste disposal, etc.).

Sound Exposure
Level (SEL)

The Sound Exposure Level or Single Event Noise Exposure Level, denoted SEL or LAE, is a
measure of the total amount of acoustic energy contained in an acoustic event. The SEL is the
constant sound pressure level that would produce in a period of one second the same amount
of acoustic energy contained in the acoustic event. SEL is commonly used to quantify the total
acoustic energy contained in transient events such as a vehicle pass-by.

Sound Power and The sound power level (Lw) of a source is a measure of the total acoustic power radiated by a
source. The sound pressure level (Lp) varies as a function of distance from a source. However,
Sound Pressure
the sound power level is an intrinsic characteristic of a source (analogous to its mass), which is
not affected by the environment within which the source is located.
SoundPLAN

Noise modelling software used to predict noise in the environment.

Study Area

The study area was defined by the perceived extent of the direct and indirect potential impacts
resulting from the project.
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Terete

Round in cross-section and tapered or cylindrical.

Turbidity

Turbidity is a general measure of water clarity or its ‘cloudiness’ and reflects the suspended
sediment in the water. Turbid water can affect organisms as the suspended sediment can settle
out on aquatic vegetation which then inhibits photosynthesis or can coat fish gills, potentially
leading to breathing difficulties.

Vibration

Waves in a solid material are called “vibration”, as opposed to similar waves in air, which are
called “sound” or “noise”. If vibration levels are high enough, they can be felt; usually vibration
levels must be much higher to cause structural damage.
A vibrating structure (e.g. a wall) can cause airborne noise to be radiated, even if the vibration
itself is too low to be felt. Structure borne vibration limits are sometimes set to control the noise
level in a space.
Vibration levels can be described using measurements of displacement, velocity and
acceleration. Velocity and acceleration are commonly used for structure borne noise and human
comfort. Vibration is described using either metric units (such as mm, mm/s and mm/s²) or else
using a decibel scale.

Water Table

The saturated rock surface in an unconfined aquifer.

Weed

A flora species that is non-native to Australia and non-endemic to an area.
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°C

Degrees Celsius

AASS

Actual Acid Sulfate Soils

ABA

Acid-Base Accounting

ABC

Airport Building Controller

ABS

Australian Bureau of Statistics

AEM

Airport Environment Manager

AEO

Airport Environmental Officer

AEPR

Commonwealth Airports (Environmental Protection) Regulations 1997

AGL

Above Ground Level

AHD

Australian Height Datum

AHIMS

New South Wales Aboriginal Heritage Information Management System

Airports Act

Commonwealth Airports Act 1996

ALC

Airport Lessee Company

ANC

Acid Neutralising Capacity

ANEC

Australian Noise Exposure Concept

ANEF

Australian Noise Exposure Forecast

ANEI

Australian Noise Exposure Index

ANZECC

Australia and New Zealand Environmental and Conservation Council

ARACANZ

Agriculture and Resource Management Council of Australia and New Zealand

ARI

Average Recurrence Interval

ARMCANZ

Agriculture and Resource management Council of Australia and New Zealand

ASS

Acid Sulfate Soils

ASSMAC

Acid Sulfate Soil Management Advisory Committee

ATSI

Aboriginal and Torres Strait Islander

AUSRIVAS

Australia River Assessment System

Bq

Becquerel (the derived unit of radioactivity)

BoM

Bureau of Meteorology
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BGL

Below Ground Level

BTEX

Benzene, Toluene, Ethylbenzene, Xylenes

CBR

California Bearing Ratio

CAMBA

China and Australia Migratory Birds Agreement 1986

CASA

Civil Aviation Safety Authority

CEMP

Construction Environment Management Plan

CEP

Cobaki Environmental Precinct

CGE

Computable General Equilibrium

CH4

Methane

CO2

Carbon Dioxide

CO2-e

Carbon Dioxide Equivalents

CoC

Chain of Custody

COGC

City of Gold Coast

COPV2

Code of Practice for Transport Noise Management Volume2

CNVMP

Construction Noise and Vibration Management Plan

CSIRO

Commonwealth Scientific and Industrial Research Organisation

dB

Decibel

DBH

Diameter at Breast Height

DCP

Dynamic Cone Penetrometer

DEH

New South Wales Department of Environment and Heritage

DEHP

Queensland Department of Environment and Heritage Protection

DERM

Queensland Department of Environment and Resource Management (now DEHP)

DEWHA

Federal Department of Environment, Water, Heritage and Arts

DIRD

Federal Department of Infrastructure and Regional Development

DNRM

Queensland Department of Natural Resources and Mines

DO

Dissolved oxygen

DoE

Federal Department of the Environment
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DOS

Degree of Saturation

DSEWPac

Federal Department of Sustainability, Environment, Water, Population and Communities

DTMR

Queensland Department of Transport and Main Roads

EC

Ecological Communities

ECL

East Coast Low

EEC

Endangered Ecological Community (New South Wales Threatened Species Conservation Act
1995)

EF

Emission Factor

EMP

Environmental Management Plan

EMS

Environmental Management System

EP Act

Queensland Environmental Protection Act 1994

EPA Act

New South Wales Environmental Planning and Assessment Act 1979

EPBC Act

Federal Environmental Protection and Biodiversity Conservation Act 1999

EPI

Environmental Planning Instruments

EPP (Water)

Queensland Environmental Protection (Water) Policy 2009

ESA

Environmentally Significant Area

ESD

Environmentally sustainable design

EV

Environmental Value

EVA

Environmental Value Areas

EVNT

Endangered, Vulnerable and Near Threatened

FAC

Federal Airports Corporation

Fisheries Act

Queensland Fisheries Act 1994

FM Act

New South Wales Fisheries Management Act 1994

FTE

Full Time Equivalent

GA

General Aviation

GCA

Gold Coast Airport

GCAPL

Gold Coast Airport Pty Ltd
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GEDO

Greenhouse and Energy Data Office

GHG

Greenhouse Gas

GIS

Geographical Information Systems

GJ

Gigajoule

GT

Gigatonne

GPS

Global Positioning System

GPT

Gross Pollutant Trap

GRP

Gross Regional Product

GSP

Gross State Product

GSV

Ground Surface Visibility

GTAP

Global Trade Analysis Project

GWP

Global Warming Potential

Ha

Hectare

HBT

Habitat bearing trees

HFCs

Hydrofluorocarbons

HVAC

Heating, ventilation and air conditioning

ICNG

Interim Construction Noise Guideline

IECA

International Erosion Control Association

INM

Integrated Noise Model

INP

Industrial Noise Policy

IPCC

Intergovernmental Panel on Climate Change

ISO

International Organization for Standardisation

JAMBA

Japan and Australia Migratory Birds Agreement 1974

JUHI

Joint User Hydration Installation

kg

Kilogram

kl

Kilolitre
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km

Kilometres

km²

Square Kilometres

LEP

Local Environment Plan

LGAs

Local Government Areas

LOR

Limit of Reporting

LP Act

Queensland Land Protection (Pest and Stock Route Management) Act 2002

m

Metre

MDP

Major Development Plan

mg/L

Milligrams per litre

MNES

Matter of National Environmental Significance

MW

Monitoring Well

Mt

Megatonne

NATA

National Association of Testing Authorities

N 2O

Nitrous oxide

NATA

National Association of Testing Authorities

NC Act

Queensland Nature Conservation Act 1992

NEPC

National Environment Protection Council

NEPM

National Environmental Protection Measures

NGA

National Greenhouse Accounts

NGER Act

National Greenhouse and Energy Reporting Act 2007

NO2

Nitrite

NO3

Nitrate

NOx

Oxidised Nitrogen

NPV

Net Present Value

NPW Act

New South Wales National Parks and Wildlife Act 1974

NRW

Queensland Department of Natural Resources and Water
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NSW

New South Wales

NTU

Nephelometric Turbidity Units

NV ACT

New South Wales Native Vegetation Act 2003

NW Act

New South Wales Noxious Weed Act 1993

O3

Ozone

OEH

New South Wales Office of Environment and Heritage

PAH

Polycyclic Aromatic Hydrocarbon

PASS

Potential Acid Sulfate Soils

PCU

Platinum Cobalt Units

PFCs

Perflurocarbons

PFOS

Perflourooctane Sulfonate

PFOA

Perflourooctanic Acid

pHF/pHFOX

Field pH/Field pH Peroxide

PID

Photo-ionisation Detector

PMST

Protected Matters Search Tool

POEO Act

Protections of the Environment Operations Act 1997

PPE

Personal Protective Equipment

PPM

Parts Per Million

PPR

Public Place Recycling

PSD

Particle Size Distribution

PSI

Preliminary Site Investigation

QAL

Queensland Airports Limited

QA/QC

Quality Assurance/Quality Control

QWQG

Queensland Water Quality Guidelines

RGME

Regional General Equilibrium Model

RBL

Rating Background Level
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RE

Regional Ecosystem (Queensland)

RTA

New South Wales Regional Transport Authority

ROKAMBA

Republic of Korea and Australia Migratory Bird Agreement 2007

SAT

Spot Assessment Technique

SCR

Chromium Reducible Sulfur

SCU

Southern Cross University Gold Coast Campus

SEPP

New South Wales State Environment Planning Policy

SEQ

South East Queensland

SNAS

Net Acid Soluble Sulfur

SPOCAS

Suspension Peroxide Oxidation Combined Acidity and Sulfate

SPOS

Percent Oxidisable Sulfur

SPT

Standard Penetration Test

SRA

Security Restricted Area

SRN/SRA

Sample Receipt Notification/Advice

SSMP

Significant Species Management Plan

TAA

Total Actual Acidity

TAPM

The Air Pollution Model

TBALC

Tweed Byron Local Aboriginal Land Council

T&D

Transmissions and Distribution

TC

Tropical Cyclones

TEC

Threatened Ecological Community (under the EPBC Act)

The Bonn
Convention

Convention of the Conservation of Migratory Species of Wild Animal 1979

TJ

Terajoule

TN

Total Nitrogen

TP

Total Phosphorus

xxxii

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Phrase/Acronym

Definition

TPH

Total Petroleum Hydrocarbons

TRA

Tourism Research Australia

TRH

Total Recoverable Hydrocarbon

TSA

Total Sulfidic Acidity

TSC

Tweed Shire Council

TSC Act

New South Wales Threatened Species Conservation Act 1995

TCSA

Tweed Coast Study Area

TSP

Total Suspended Particulates

TSS

Total Suspended Solids

VKT

Vehicle Kilometres Travelled

WBCSD

World Business Council for Sustainable Development

WQO

Water Quality Objective

WRI

World Resource Institute

WRR ACT

Waste Reduction and Recycling Act 2011
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B

Impact Assessment

8.0

Geology Soils and
Groundwater

8.0

Geology, Soils and Groundwater

8.1 Introduction
This chapter describes the baseline geology, soils
and groundwater conditions in the study area and the
potential impacts that may arise from the construction
and operation of the project. Acid sulfate soils (ASS) and
contaminated land are also assessed.
The study area for the assessment of impacts to geology,
soils and groundwater includes the project footprint
and immediate surrounds (including areas within and
immediately adjacent to the Airport boundary that may
be affected by the project).
The following key components of the project may have an
effect on geology, soils or groundwater:
→→ Clearing and grubbing within the footprint of the works;
→→ Bulk earthworks and master grading of the site;

the footprint for the expansion of the terminal building
and apron and the drain realignment. The boreholes were
targeted to supplement borehole locations from previous
geotechnical investigations.
Thirteen boreholes (designated BH01 to BH13) were
drilled using a track-mounted Commachio rig and were
commenced using hollow stem augers. For the “deep”
boreholes, casing was then installed and the holes
extended using rotary wash boring techniques employing
mud circulation for cuttings removal. Strata identification
was based on cuttings recovered on the augers and in
the drilling circulation fluids, supplemented with SPTs and
continuous sampling (to a depth of 2.5 metres) in the
upper sand layer.
A plan showing the location of the boreholes presented in
Figure 8.1 and a summary is provided in Table 8.1.

→→ Realignment of the drainage channel;

Laboratory Testing

→→ Infilling of the existing drainage channel under the
footprint of the terminal building construction;

Selected soil samples recovered from the boreholes were
forwarded to a National Association of Testing Authorities
(NATA) accredited laboratory for geotechnical testing.

→→ Terminal building construction;
→→ Apron construction.

8.1.1 Methodology
The methodology for the geology, soils and groundwater
study included a desktop review, field investigation,
laboratory testing and groundwater modelling as
described below.

8.1.1.1

Bulk soils samples for California Bearing Ratio (CBR)
testing were recovered from auger spoil.
Laboratory testing comprised the following:
→→ Particle Size Distribution (PSD) tests to confirm visual
classification;
→→ Soaked CBR testing for pavement design parameters.

Geology and Soils

Desktop Review
A desktop review was undertaken to inform and target the
field investigation, and to develop the geotechnical model
for the project footprint. This included a review of relevant
reports from the Airport and surrounds, and published
geological maps (1:100,000 Murwillumbah special
surface geology).

Field Investigation
The geology and soils field investigation comprised
borehole drilling with Standard Penetration Tests (SPT’s).
The geotechnical component was augmented with
Dynamic Cone Penetrometer (DCP) testing. DCP testing
was undertaken adjacent to the boreholes. The fieldwork
was undertaken in the presence of an experienced
geotechnical engineer and environmental scientist, from
27 to 31 October 2014.
The boreholes were drilled to depths ranging between 2.0
metres and 21.5 metres below ground level (BGL) across
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Table 8.1: Borehole Summary
Borehole
ID

Easting

Northing

Depth
(m bgl)

HA 1

551000

6883575

2

BH01

551004

6883635

4.5

BH02

550978

6883499

4.5

BH03

550921

6883402

BH04

550837

BH05

In-situ
Testing

Sample Types
Retrieved

Monitoring Well
Installed

ASS

No

SPT, pH/EC

SPT, ASS, Radio Nuclide

Yes

SPT, pH/EC

SPT, ASS

Yes

2

ASS, Radio Nuclide

No

6883340

4.5

SPT, ASS (2m)

No

550698

6883250

2

ASS, Radio Nuclide

No

BH06

550597

6883272

5

SPT

SPT, ASS (2m)

No

BH07

550410

6883620

4.5

SPT, pH/EC

SPT, ASS

Yes

BH08

550295

6883820

3.75

SPT

SPT, Contaminants, ASS
(2m)

No

BH09

550290

6883840

3.5

SPT

Contaminants, ASS (2m)

No

BH10

550275

6883869

5.57

SPT

SPT,CBR,
Contaminants, ASS (2m)

No

BH11

550453

6883868

4.45

SPT

SPT,CBR

No

BH12

550444

6883964

21.5

SPT

SPT, Contaminants (2m)

No

BH13

550696

6883638

2

SPT

Contaminants, ASS,
Radio Nuclide

No
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8.1.1.2

Acid Sulfate Soils

Overview
During the last 6,500 to 10,000 years (the Holocene
period) Pyritic soils or ASS, were deposited in coastal
zones throughout the world. When drained for
development or otherwise disturbed, the iron pyrite in
these sediments oxidises producing sulfuric acid which
subsequently lowers the pH in runoff and groundwater,
leading to the release of toxic aluminium and iron from the
sediments into the groundwater.
ASS are only found in soils of alluvial origin and although
most common on low lying coastal floodplains in riverine
and delta sediments, may also be found at moderate
elevations, along the banks of inland creeks and streams.
ASS generally occurs below about 5.0 metres AHD, but
may be found as high as 20 metres AHD if Holocene
deposits are present. Fill material of alluvial origins may
contain disturbed ASS. Groundwater in areas containing
water logged soils with high organic matter content
such as “tea tree swamps”, submerged indurated sand
layers (coffee rock) and peat bogs are often acidic due
to the presence of organic acids and tannin rather than
ASS. The Airport is known to be underlain by significant
expanses of indurated strata, as identified in previous
sub-surface investigations.

Desktop Review
The purpose of an ASS investigation is to assess the
presence and approximate extent of any Actual and/or
Potential Acid Sulfate Soils (AASS/PASS) that are present
in soil strata on the site and whether groundwater may
be adversely impacted by the works. Although the site
is situated on Airport (Commonwealth) land, Queensland
State Government Guidelines and methods were adopted
for the investigation as these represent the latest and
most comprehensive industry guidelines and therefore
considered “best practice”.
The methods adopted in the desk top review for ASS
are generally based on the methodology recommended
in the Queensland State Government, State Planning
Policy 2/02 Planning and Managing Development
Involving Acid Sulfate Soils (SPP 2/02)1 and Department
of Natural Resources and Water (NRW) “Queensland Acid
Sulfate Soil Technical Manual” (2004). These methods
are generally consistent with those set down in the Acid
Sulfate Soils Management Advisory Committee (ASSMAC)
Guidelines followed in New South Wales.

1

Initially, a desktop assessment was undertaken to review
existing soil data from the site and surrounds. Land
below 5 metres AHD that requires development was then
identified and subjected to investigation for the occurrence
of ASS.
Methods used in the assessment included a review of
published maps and data on the occurrence of ASS in
eastern Australia (in particular in the Gold Coast and
New South Wales border areas), and review of previous
investigations and reports referring to ASS at the Airport
and surrounds.

Field Investigation
The drainage realignment constitutes the main disturbance
from an ASS perspective, particularly due to its final use
which involves direct contact with surface waters.
As the majority of the project footprint will be subject
to shallow filling and cutting to form a level, the ASS
investigation sites were concentrated along the length
of the drainage realignment where cutting and filling is
expected to be greater.
ASS investigations were concentrated on sections of the
realignment where excavations into natural ground will
occur (approximately 75 percent of the total length). A
portion (approximately 400 metres) of the new drainage
channel realignment at the southern end of the project
footprint will be constructed in fill (where the drain invert is
higher than natural ground level) and accordingly the ASS
investigations in this area were more limited.
Eight boreholes (BH1-BH8) were taken to depths ranging
from two metres to five metres BGL. They were spaced
to supplement six boreholes from previous investigations
situated on or near to the drainage realignment for which
acid sulfate soils data was available. This gave an overall
average borehole spacing frequency of approximately 85
metres. Although one borehole per 50 linear metres of
excavation is recommended for ASS investigations under
the SPP2/02, the adopted frequency is considered to be
adequate for characterisation of spoil generated, given the
relatively small scale of the drain excavations (i.e. typically
less than 10m3 per linear metre).
Additional samples were recovered for ASS testing
from one shallow borehole (HA01) hand augered in the
project footprint where vehicle access was not possible,
and from geotechnical boreholes progressed in other
areas, to assess for soil contamination to supplement
existing soils data.

 ote that SPP 2/02 and associated Guidelines have formally been
N
withdrawn by the QLD Government, replaced by the single SPP and
SPP - State Interest Guideline, Water Quality in 2014. However, no new
investigation guidelines for ASS have been released to date, so SPP
2/02 Guideline requirements are the current industry best practice.
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Boreholes were logged and soil samples collected at
approximately 0.25 metre regular intervals to the required
depth, in accordance with the Guidelines for Sampling
and Analysis of Lowland Acid Sulfate Soils in Queensland
(1998). A total of 115 soil samples underwent preliminary
screening using the pHF /pHFOX test methods, with
selected representative samples (one to two per
borehole) analysed by an approved quantitative ASS
analysis method.
The boreholes, monitoring wells and samples collected
and tested for this investigation (including ASS,
contaminated land and groundwater) are summarised in
Table 8.2. Data from these samples was supplemented
by data from previous investigations where appropriate.

Laboratory Testing
Quantitative analysis was carried out on selected samples
from the current investigation by the SCR test method
and by the Suspension Peroxide Oxidation Combined
Acidity and Sulfate (SPOCAS) method during the previous
investigation. Both of these test methods determine
oxidisable sulfur percentage.
These test methods have been adopted in Queensland
by the state government regulator, and incorporate
determination of acidity retained in stable oxidation
minerals such as “jarosite”, and allows for calculation of
“net acidity” based on acid generating potential, actual
and retained acidity and any inherent alkaline buffering
capacity (due to fine textured calcareous materials that
may be present).

The latter test method was used on soils that contained
obvious organic matter, which might contain sulfur of
organic origin that could artificially “inflate” the Percent
Oxidisable Sulfur (SPOS) levels reported using the
SPOCAS method.
An overall acid-base accounting (ABA) method has been
derived to calculate a “net acidity” value which is used to
qualify analytical test results and calculate liming rates.
This takes into account possible inherent alkalinity as
acid neutralising capacity (ANC), and retained acidity in
semi-stable forms as Net Acid Soluble Sulfur (as SNAS). The
resulting ABA equation is:
“net acidity” = actual acidity (as TAA) + retained acidity (as
SNAS, if present) + remaining potential acidity (as TSA) –
any acid neutralising capacity (ANC).
Samples for quantitative analysis were chosen from
screening tests that exhibited mostly probable or
positive indications of AASS/PASS. Based on screening
test results, 16 soil samples were selected to undergo
laboratory analysis from the current investigation. These
were supplemented by results from a further 22 samples
from boreholes within the project footprint analysed for
previous investigations in 2005.

Table 8.2: Borehole and Monitoring Well Sample Locations

Area

Boreholes
Sampled

ASS
Samples

Contaminant
Samples

Groundwater Sample Locations

Drainage
Channel
Alignment

BH01 – BH08
& HA01

80 Screened
11 Analysed

MW B - GW

MW A (BH2) – water 0.6 m BGL
MW B (BH7) - water 2.8 m BGL
MW C (BH1) - water 2.27 m BGL

Project Footprint
General Areas

BH09 – BH10
& BH13

35 Screened
5 Analysed

9 + 1 QC Soil
4 Radio-nuclide

MW D & MW E - GW
MW D (existing near BH6) - water 1.3 m BGL
MW E (existing near BH13) - water 4.2 m BGL
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8.1.1.3

Contaminated Land

The desktop study and sampling and analysis for
contaminated land constitute a preliminary site
investigation (PSI).

Desktop Review
Previous reports relating to contamination at the Airport
and surrounds were reviewed to form a summary of
historical potential land contaminating activities that
might influence soils and groundwater in areas of the
project footprint.

Field Investigation
The contaminated soil analysis included analyses of:
→→ Eight soil samples for heavy metal suite (standard
8 metals and metalloids); and total petroleum
hydrocarbons (TPH) / benzene, toluene, ethylbenzene,
xylenes (BTEX) and a further deeper sample from one
location for TPH/BTEX only. All contamination samples
were also screened in field using a hand held photoionisation detector (PID);
→→ Four bulk samples for total radionuclides analysis.
Given that part of the project footprint has been
disturbed by some form of sand mining in the past,
samples were recovered from along the new drain
alignment as this constitutes the main disturbance
of soils;
→→ Three groundwater samples for heavy metal suite
(standard 8 metals & metalloids as above), total
recoverable hydrocarbon (TRH) (Silica Gel Clean-up)/
BTEX (samples from the aircraft wreck area);

Laboratory Testing
Primary and duplicate soil and water samples were
submitted for laboratory under “Chain of Custody” (CoC)
documentation. The field triplicate soil sample was
submitted to a separate laboratory for analysis.
On receipt of the samples, the receiving laboratory
noted the condition of the samples including any issues
identified with the samples (i.e. holding times, appropriate
preservation techniques). This information was recorded
on Sample Receipt Notification/Advice (SRN/SRA).
Both laboratories used for the above testing are NATA
accredited for the analysis performed.

Magnetometer Survey
A magnetometer survey was conducted to attempt to
determine the location of the buried wreckage of the
Lockheed 18-56 Lodestar aircraft that crashed at the
Airport in 1949. Recent anecdotal advice from a former
airport staff member indicates that the fuselage was
destroyed by fire after the crash and then further broken
up by sand mining activities in the area. This is described
in Chapter 13 Cultural Heritage.
A number of traverses were undertaken across the site
at five metre to ten metre intervals to allow contouring
of data and easy detection and mapping of the lateral
extents of anomalies at the site. A plan showing the extent
of the survey along with identified magnetic anomalies is
contained in Section 8.2.1.5. Boreholes were carried out
to obtain samples for contamination testing in the area of
identified anomalies.

→→ Appropriate quality assurance/quality control (QA/QC)
i.e. one soil sample in 20 (i.e. one sample set).
Note that no polycyclic aromatic hydrocarbons (PAH)
(typically present with ash) analysis was undertaken as no
visible ash was encountered.
The radio nuclide screening consisted of:
→→ Samples of near surface sands for radio-nuclide
analysis were collected from across the project
footprint on or near the drain alignment, from locations
in or near to historical sandmining areas, from BH01
(0.2 - 0.7 metres), BH03 (0.2 - 1.0 metres), BH05 (0.0 0.6 metres) and BH13 (0.0 - 0.7 metres).
→→ The samples were submitted for screening by Gamma
Spectrometry for radioactive particles and common
radionuclides typically present in sands by, (i.e. total
radionuclei - alpha and beta particles, and Radium 226,
Radium 228, Thorium 228, Potassium 40).
→→ Onsite logging of emitted radiation (i.e. surface
radiation survey) was not planned or undertaken,
given the large area involved, unspecific nature of the
source(s) and anticipated low level of risk based on
previous assessment of the sand mining areas in the
project footprint.
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8.1.1.4

Groundwater

Desktop Review
A desktop review was undertaken to inform and target
the field investigation, and to assess the groundwater
condition across the site and wider area. This review
comprised review of relevant reports from the Airport and
surrounds, published geological maps and data from
public sources such as the Bureau of Meteorology.

Field Investigation
Groundwater observations were recorded during drilling
of all recently completed exploratory holes. Standpipes
were installed in three boreholes (MW A, MW B and MW
C) along the drain alignment to complement the existing
standpipes from previous investigations (MW D and MW
E). These were utilised for baseline monitoring.
Wells were purged prior to recovering water samples
on each occasion and the depth to groundwater was
measured during each sampling round to determine
groundwater levels across the site and along the drain
realignment. Water levels were recorded to determine
relative flow direction of groundwater across the site.
Water samples for contamination and ASS testing were
also retrieved from the standpipes.
Seasonal variations in groundwater level have been
determined from existing data and monitoring undertaken
as part of this study.

Laboratory Testing
Laboratory testing of groundwater samples was
conducted for the following parameters:
→→ pH/Electrical Conductivity (EC);
→→ Dissolved oxygen (DO);
→→ Colour;
→→ Dissolved sulfate and chloride;
→→ Total dissolved acidity and alkalinity;
→→ Total iron and dissolved iron
→→ Aluminium and dissolved aluminium.

Groundwater Modelling
Groundwater modelling was undertaken to determine
the baseline flow conditions and then enable the
impacts of the new perimeter drain to be assessed. The
methodology for the groundwater modelling utilised flow
nets. Groundwater monitoring data from bores at the
site was used to produce a groundwater level contour
plan, Figure 8.6, which is assumed to represent the
baseline conditions. Groundwater flow will occur in a
direction perpendicular to the contour lines. The drainage
realignment was added to the baseline groundwater
contour plan and drawdown groundwater contours
superimposed on top.
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The long term groundwater level is considered to be
at the base of the realigned drainage channel which
is at 0.7 metres AHD along the full length of the drain.
New groundwater contour lines were drawn so that the
hydraulic gradient extending away from the drainage
realignment was similar to the baseline gradient. The
contours were drawn for a 0.5 percent and a one percent
hydraulic gradient based on variations in the baseline
gradient observed at different locations within the site.
These two values for the hydraulic gradient are considered
to be reasonable upper and lower bound conditions and
therefore enable an understanding as to the sensitivity of
the likely extent of groundwater drawdown. The difference
from the baseline model to revised model, indicates the
extent of potential groundwater draw down.

8.1.2 Assumptions and Technical
Limitations
Notwithstanding the assumptions and limitations
stated herein, the extent of investigations is considered
appropriate for the purposes of the study.
The field investigation program was designed to make use
of existing information where possible, and was limited
to accessible areas of the site. Due to the presence of
Environmentally Significant Areas (ESAs) within the project
footprint, the field program aimed to minimise impact to
the ESAs and was therefore limited to existing tracks and
cleared areas.
Heavy vegetation restricted the extent of the magnetometer
survey, hence the location of an unsurveyed area within the
search site.
The field investigation including boreholes and groundwater
monitoring was contained within the airport boundary.
Boreholes conducted during the field investigation provide
information about discrete points in the site, and do not
account for variation of materials, material properties or
groundwater between these locations.
To minimise disturbance in the soft / water logged
sensitive habitat areas, some sampling borehole locations
were moved approximately 50 metres from the planned
drain realignment. However, given the relative uniformity of
the soil landscape, the new locations were still considered
to be representative of the soils types to be disturbed.
To assess groundwater levels and chemistry it has been
assumed that the groundwater was functioning as a
single connected water body and that no physical or
chemical stratification were present. It was also assumed
that the hydraulic conductivity was equal and consistent
in all materials on site that there was an equal hydraulic
gradient across the site. Variability in permeability of the
soil due to the presence of indurated sand has not been
taken into account as this is below the base of the drain
excavation and therefore will not have a significant impact
on the modelling and determining potential extent of
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draw down. Although it is known that seasonal and tidal
variation occurs in the groundwater levels on site it has
been assumed that data spanning differing date ranges,
seasons or times is comparable and reflect the baseline
conditions on site. It is noted that active dewatering
relating to the Tugun Bypass construction works was
occurring during the period from 2006 to 2008 which is
reflected in the groundwater data.

8.1.3 Policy Context and Legislative
Framework
8.1.3.1

General

Environmental aspects of airport activities are largely
governed by Commonwealth legislation including
the Airports Act 1996 and the Airports (Environment
Protection) Regulations 1997 (AEPR) as described in
Chapter 5 Regulatory Framework. The schedules to the
AEPR provide accepted limits with respect to water and
soil pollution, which have been referenced in this study.
As the site is Commonwealth land and contains habitat
for species listed under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act), the
study has considered potential impacts that may arise
from changes to soils or groundwater that may affect the
environment on Commonwealth land and listed species.
Potential impacts to EPBC listed species are discussed
in the Chapter 11 Terrestrial and Aquatic Flora, and
Chapter 12 Terrestrial and Aquatic Fauna.

8.1.3.2

Acid Sulfate Soils

In the absence of Commonwealth ASS management
guidelines Queensland State Government Guidelines and
methods were adopted for the ASS investigation as these
represent industry “best practice”. This includes the SPP
2/02 and Department of Natural Resources and Water
(NRW) “Queensland Acid Sulfate Soil Technical Manual”
(2004). These methods are generally consistent with those
set down in the Acid Sulfate Soils Management Advisory
Committee (ASSMAC) Guidelines followed in New
South Wales.

8.1.3.3

Contaminated Land

For the purpose of the sand radioactivity assessment,
and in the absence of specific regulatory guidance, the
assessment for radioactive particles was undertaken in
accordance with the requirements of the Queensland
Radiation Safety Act 1999. Reference criteria for disposal
of impacted sand (if required) is assumed to be equivalent
to disposal of radioactive material “other than into the
air, water or sewerage system” (i.e. on land), and subject
to provisions under Section 17, Division 1, Part 4 of The
Radiation Safety Regulation 2010.
Assessment of laboratory results for soils was based on
the criteria contained in Schedule 3, Table 2 – “Areas of

Environmental Significance”, of the AEPR which provides
adopted trigger limits.

8.1.3.4

Groundwater

The groundwater environment within the majority of the
study area is not saline; thus, fresh water trigger limits
were adopted for the assessment.
The groundwater results were compared to:
→→ The AEPR, Schedule 2 - Accepted limit for
“fresh waters;”
→→ The Australian and New Zealand Environmental
Conservation Council (ANZECC) Trigger Values for 90%
Species Protection in Fresh Waters, (2000), given that
the immediate receiving waters represent a disturbed
environment (i.e. the Airport, Tugun Bypass and
Southern Cross University campus [on Airport land]
are nearby).
Borehole drilling and standpipe piezometer installation
was completed by suitably licensed drillers in line with the
Minimum Construction Requirements for Water Bores in
Australia, 2012.

8.2 Baseline Conditions
8.2.1 Geology and Soils
8.2.1.1

Topography and Site Surrounds

The Airport is situated on a flat coastal sand plain in
Bilinga (Queensland) straddling the New South Wales and
Queensland border. The project footprint is generally flat
but has a slightly raised ridge running north west to south
east. Natural ground levels within the study area grade
from three metres AHD to less than one metre AHD from
north to south. Imported fill and fill from historic onsite
borrow pits is present under the existing runway, taxiways
and built up areas where ground level is currently four to
five metres AHD (nominally 4.6 metres AHD).
A large portion of the land at the Airport has been
disturbed in the past by clearing and sand mining
related activities.

8.2.1.2

Regional Geology

The dominant rocks in the region are Palaeozoic
sediments and metamorphic rocks of the Neranleigh
Fernvale Beds. These occur throughout the area
as greywacke, quartzite, shales, sandstones
and greenstones.
Basalt flows from the Tweed Volcanic Activity during the
tertiary period form ridges predominantly to the west and
south of the Airport. Remnant outcrops of these flows
are apparent as isolated pockets along the coastline
particularly at Beenleigh, Currumbin and to the north of
the Airport at Mt Woodgee.

Major Development Plan

9

The soils in the area are characterised Quaternary age
alluvial deposits of, silts, sands and clays including beach
and dune sands. Immediately to the west of the Airport
is the Cobaki Broadwater, a low lying area consisting
generally of the estuarine deposits.
Figure 8.2 is an excerpt of the Murwillumbah 1:100,000
scale geological map (Queensland Government 1994). A
key for the map which indicates the regional geology is as
follows;
→→ DCf – Devonian Carboniferous age Sedimentary Rock
(Neranleigh-Fernvale beds): Mudstone shale, arentie,
chert, jasper, basic metavolcanics, pillow lava;
→→ Qa – Quaternary age Alluvium: Clay, silt, sand, gravel;
flood plain alluvium;
→→ Qha – Holocene age Alluvium: Clay, silt, sand, gravel;
flood plain alluvium;
→→ Qhcb – Holocene age Sand: Beach ridges; sand,
shelly sand;
→→ Qhcb/O – Holocene age Sand: Beach ridges and berm;
quartz sand;
→→ Qhcw – Holocene sand: Coastal swamp; quarts sand,
peaty quartz sand;
→→ Qhh- Holocene age Anthropogenic deposits: land fill,
mine tailings, rubble;
→→ Qhh/L – Holocene age Man made deposits: Landfill;
waste disposal;
→→ Qpcb – Pleistocene age Sand: Beach ridges; sand
shelly sand;
→→ TI – Tertiary age Basalt: Olivine basalt
(lamington group);
→→ Tlb - Tertiary age Basalt: Olivine basalt
(Beechmont basalt);
→→ TQr – Tertiary quaternary age Colluvium: Pediment
slope wash, clay, scree.

8.2.1.3

Site Geology

The geological map shown in Figure 8.2 (Queensland
Government 1994) indicates that the northern and northeastern part of the Airport is essentially comprised of:
→→ Holocene age Sand: sand, shelly sand (beach ridges);
→→ Anthropogenic deposits: land fill, mine tailings, rubble.
The southern and south western parts of the project area
(lower lying area) comprise:
→→ Quaternary age Alluvium: Clay, silt, sand, gravel (flood
plain alluvium);
→→ Holocene age Sand: quarts sand, peaty quartz sand
(Coastal swamp);
→→ Anthropogenic deposits: land fill, mine tailings, rubble.
The results of the ground investigation conducted for the
project from 27 to 30 October 2014, as well as observations
documented in previous investigations, are consistent with
geological maps. Geomorphology of the project footprint is
described further in Chapter 13 Cultural Heritage.
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The ground investigation results indicate the geology in
the majority of the study area comprises sand, in some
cases fill from sand mining (up to 3.25 metres thick, white
sand), underlain by a sandy base of variably indurated
sand (coffee rock) and alluvial sands. In south western low
lying area the geology comprises alluvial sand (up to 1.25
metres thick) overlying variably indurated sand.
Logs from previous boreholes conducted in the study
area (Golder Associates 2005) and just outside the study
area (Coffey Geotechnics 2013, 2014) suggest the alluvial
sediments extend to a depth between 35 metres and 38
metres below ground level. This is likely to be underlain by
weathered rock of the Neranleigh - Fernvale Formation.
Borehole No. 12 which extended to a depth of 21.5
metres identified a “very soft” clay layer at 20.5 metres
of approximate thickness of 0.5 metres. Soft alluvial
clays were identified at depth in previous studies (Coffey
Geotechnics 2013, 2014), typically deeper than 27 metres
below the ground surface.
The materials encountered in the investigation for the
project may be described as (from the surface down):
→→ Unit 1: Fine to medium grained sand with some silt,
consistency variable from very loose to dense (up to
3.25 metres thick);
→→ Unit 2: Variably Indurated Sand – comprising sand, fine
to medium grained, dense to very dense with lenses of
medium dense sand;
→→ Unit 3: Alluvial Sand – comprising fine to medium
grained sand with some gravel in lenses, generally
dense and medium dense;
→→ Unit 4: Marine Clay – ¬ comprising very soft, silty clay,
medium to high plasticity, possibly containing an interbedded sand lens or overlying clayey sand;
Surface sands within the study area are expected to be
highly permeable.
Indurated sand has previously been described by
Farmer et al (1983) as a distinctive podzol B horizon,
characterised by accumulated humus, low-iron content
and frequent hard cementation. It was described as
developing at the water table in quartz sands on coastal
plains in sub-tropical and tropical climates.
Thompson et al (1996) have also commented on the
limited pore space and low permeability and observed
that during the wet season, shallow groundwater may
be perched above indurated sand. Indurated sands have
variable cementation and density resulting in variable
permeability. Although the lower permeability of the
indurated sand layer (compared to loose sand above)
could act locally to reduce groundwater flow, it is likely to
be hydraulically connected to ground water below. (i.e. it
acts as a semi-confining layer).

8.2.1.4

Soils and Erosion

Textural soil classifications recorded in the field and
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contained on the borehole logs were confirmed by
laboratory testing. The PSD was determined by the
laboratory according to Australian Standard AS1289.3.6.3,
and size fractions and material descriptions are reported in
accordance with AS1726. Table 8.3 contains the results
of the PSD and the textural description.
Soil properties including texture, structure, porosity, and
chemistry influence the potential for erosion.
Erosion is the detachment of a portion of the soil profile or
soil surface. This can occur by either the impact of wind,
raindrops, or by water flowing across the soil surface.
Soil particles can be transported a short distance (like the
splash from a raindrop impact), or may be transported a
longer distance before being deposited. The transport and
deposition process is called sedimentation. The project
will entail large scale surface disturbance which increases
the likelihood that soils will be exposed to wind or rain with
resulting erosion and sedimentation. If not prevented or
contained, erosion and sedimentation can adversely affect
water quality and habitat for flora and fauna.
Site soils are predominantly sand and contain few
non-dispersive soil fines, therefore have lower erosion
potential. Surface sands (including fill in some areas from
sand mining related activities) and alluvial sand will be
highly permeable however the indurated sand could acts
as a semi-confining layer. It is likely that any rainfall would
quickly permeate through the soil profile, therefore making
sheet flows and overland flow of water unlikely.

8.2.1.5

Aircraft Wreckage

8.2.2 Acid Sulfate Soils
This section describes the baseline conditions with
respect to acid sulfate soils. Acid sulfate assessment of
groundwater is described in Section 8.2.4.6.

8.2.2.1

Mapped ASS Layers

Reference to the New South Wales Department of
Infrastructure Planning and Natural Resources (DIPNR)
Acid Sulfate Soils “Risk Map” (No. 2) of the Tweed Heads
area, indicates that the site is situated in an area mapped
as “Disturbed Terrain”, indicating assessment is required
to determine ASS potential.
Reference to the Queensland Department of Natural
Resources and Mines (DNRM) 1:25,000 scale Acid
Sulfate Soils Map - Tweed Heads to Nerang River,
describes the soils underlying the study area as land
not assessed for ASS as part of the map survey. It may
include non-ASS land beyond the boundary established
as the limit of Holocene, estuarine, sulfidic sediments, but
insufficient or no field testing was carried out as part of the
DNRM mapping.2

8.2.2.2

Previous ASS Investigations

Previous ASS investigations at the Airport indicate that
alluvium is likely to contain low level actual acidity. Some
potential ASS (PASS) is likely present at depth but it is
less likely to be disturbed. It was also noted that organic
matter rich soils also contributed to actual acidity levels
(independent of acidity contributed by ASS).

The geophysical investigation indicated the possible
location of a large portion of the aircraft wreck and several
smaller clusters of possible wreckage. The results of the
survey are shown in Figure 8.3.

The investigations identified that actual acidity levels
in the soils of the study area were generally low with
the exception of some moderate to high levels in the
northwest portion of the site.

The largest magnetic anomaly identified is located in the
northwest corner of the project footprint. The size of the
anomaly (approximately 15 metres) is consistent with the
size of the fuselage of Lockheed Lodestar that crashed in
1949. Scattered to the east of the wreck was a number of
smaller anomalies. Some of these objects were observed
at the surface and were not identified as being associated
with the aircraft wreck.

Nine of the previous boreholes were located near the drain
realignment, with an additional three spread across the
project footprint. Data from these boreholes was utilised to
supplement the current sampling program.

8.2.1.6

Fossils

The manner in which the Airport was originally constructed
and the sand mining related activities conducted across
parts of the project footprint (further described in
Chapter 13 Cultural Heritage) would suggest that it is
highly unlikely that fossil specimens would be uncovered
during the works. In the low lying area in the south west
corner of the site which has not been previously disturbed
by sand mining, there is the potential for encountered
fossils during excavation works for the drain down to 0.7
metre RL. The extent of excavation required in this area is
limited to the drain alignment.

8.2.2.3

Preliminary ASS Screening

PASS contain un-oxidised pyritic material that if allowed
to oxidise will form acid. Such soils may also be partly
oxidised and therefore possess actual acidity. Samples
that display a reduction in pH (one unit or more) and have
a pHFOX of 4.5 or less may contain ASS. Samples that
either display a significant reduction in pH (three units or
more) or have a pHFOX of less than three are considered
“probable” ASS. If the initial field pH is also low, then the
sample may contain actual acidity.

2 “It is not possible to accurately map the distribution of ASS adjacent to
rivers and streams at the current mapping scale e.g. mangrove fringes.
ASS may also be buried below alluvium of past and present stream
channels some distance upstream of mapped areas” – DNRM 2002.
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Figure 8.2: Murwillumbah Surface Geology Map (Queensland Government 1994)

Table 8.3: Particle Size Distribution

Location

Depth (m BGL)

% Clay and Silt

% Sand

% Gravel

Textural Description

BH 1

1.0

2

98

0

Sand

BH 2

0.75

2

98

0

Sand

BH 2

0.3

5

95

0

Sand

BH 4

1.0

5

95

0

Sand

BH 6

1.0

7

93

0

Sand

BH 7

1.0

1

93

6

Sand

BH 10

2.25

4

96

0

Sand

BH 10

4.0

2

98

0

Sand

BH 11

1.0

4

96

0

Sand

BH 11

2.5

1

99

0

Sand

BH 11

4.0

9

91

0

Sand

BH 12

2.5

5

95

0

Sand

BH 12

4.0

7

93

0

Sand

BH 13

0.75

5

95

0

Sand
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Preliminary ASS screening was conducted on a total of
115 soil samples. Of those samples screened only two
indicated probable or positive for PASS. Six samples
screened positive for actual ASS and a further 40 for
possible actual ASS.
Materials screened comprise sand fill, natural sand
alluvium, and indurated sand layers. Results of screening
from the current investigation returned field pH values
ranging from 3.7 to 6.8 and were generally less than 5.5,
indicating some degree of actual acidity which is likely
to be due to organic acidity rather than past oxidation
of ASS.

Samples contain little in the way of (unoxidised) potential
acidity. The exception is at BH6, located at the southern
end of the surface drain alignment, which returned SCR
test results of 0.235 and 0.142% (shaded grey in Table
8.4). Values shown in red bold exceed the QASSIT bulk
earthworks ‘action criteria’ of 18 moles acid [H+]/tonne.
Samples shown shaded in grey are confirmed PASS.

The post-oxidation pHFOX values ranged from 2.1 to 8.1
and were generally between 6.0 and 7.0. In fact only two
samples, BH6 0.75-1.0 metre and BH5 1.75 - 2.0 metre
returned a pHFOX value less than 4.0. Lower pHFOX results
were generally evident in the indurated sands.
The probable PASS was natural alluvial sand from
BH6 and positive actual ASS results were from natural
alluvial sand from BH4 and BH5, and sand fill from the
top of BH3.
Soils present in the transmission zone of the monitoring
wells (the zone in which groundwater enters the well)
were coarse textured (i.e. sands) allowing relatively swift
migration of acid influenced groundwater (these soils are
typical of the project footprint). Hydraulic conductivity in
sands is of the order of 1 x 10-4 m/sec and acid impacts
occur near the top of the water table where oxidation
occurs most frequently.

8.2.2.4

Quantitative ASS Testing

Samples were chosen from screening tests that exhibited
probable or possible indications of AASS/PASS, and from
those immediately above or below possible PASS layers
to allow some definition of the vertical extent of any ASS
layers detected, as well as to confirm field pH results that
indicated an absence of actual ASS.
A summary of quantitative test results for ASS samples
including data from the previous investigations is given
in Table 8.4. In order to more easily compare the ASS
related risks associated with each area, test results
from the drainage realignment and the general project
footprint are displayed separately. Based on stratigraphy
and results of screening and quantitative analysis carried
out for the current investigation, it is apparent that the
surface sands and shallow indurated sands contain low to
moderate levels of organic derived actual acidity ranging
from <2 to 57 mol H+/tonne for the current investigation
and up to 287 mol H+/tonne identified in previous
investigations. Significant amounts of actual acidity (a
combination of organically derived and oxidised ASS) were
present in BH16A and BH38 (refer Borehole Location Plan
in Figure 8.1 for locations). Spoil from these areas will
require lime treatment if disturbed.
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Figure 8.3: Magnetometer Survey Results
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Table 8.4: Quantitative Acid Sulfate Soil Test Results
Red Bold	
Exceed the bulk earthworks ‘action critera’ of 18 moles acid (H+)/tonne
Grey Shading
Confirmed PASS

Surface Drain Realignment
Current
Investigation

Soil Type

TAA
(mol H+/t)

ANC
(mol H+/t)

SCR / SPOS
(%)

Net Acidity’
(mol H+/t)

Nominal Liming
Rate (kg/m3)

AH01 0.25-0.5m

S Grey Brown

3

nil

<0.005

<10

nil

BH01 1.25-1.5m

S Pale Brown

<2

nil

<0.005

<10

nil

BH01 2.25-2.5m

S Dk Grey/ Brown

38

nil

<0.005

38

5

BH02 1.75-2.0m

S Grey / Brown

51

nil

<0.005

51

7

BH03 1.25-1.5m

S Dk Brown

46

nil

0.013

54

7

BH04 0.25-0.5m

S Dk Brown

57

nil

<0.005

57

7

BH05 1.00-1.25m

S/LS Dk Brown

9

nil

0.029

27

3

BH05 1.75-2.0m

S/LS Dk Brown

12

nil

0.028

29

3

BH06 0.75-1.0m

S Grey

10

nil

0.235

156

20

BH06 1.25-1.5m

S Dk Brown

8

nil

0.142

97

12

BH07 3.25-3.5m

S Grey

6

nil

<0.005

<10

nil

BH08 0.50-0.75m

S Pale Grey Brown

3

nil

<0.005

<10

nil

BH09 0.25-0.5m

S Pale Grey

3

nil

0.008

<10

nil

BH09 1.75-2.0m

S Grey

22

nil

<0.005

22

3

BH10 1.00-1.25m

S Grey / Brown

2

nil

<0.005

<10

nil

BH7 0.75-1.0m

S, pale brown

4

nil

<0.002

<10

nil

BH7 1.75-2.0m

S, grey-brown

5

nil

<0.002

<10

nil

BH16A 0.0-0.25m

S, dk grey

46

nil

0.02

58

7

BH16A 0.75-1.0m

ZCL, dk grey

287

nil

0.03

306

39

BH16A 1.5-1.75m

ZCL, dk grey

93

nil

<0.02

93

12

BH20 0.25-0.5m

S, grey & brown

26

nil

<0.002

26

3

BH20 0.75-1.0m

S, grey

5

nil

<0.002

<10

nil

BH20 1.25-1.5m

S, grey

5

nil

<0.002

<10

nil

BH22 0.0-0.25m

S, grey & dk grey

21

nil

<0.002

21

3

BH30 0.5-0.75m

S/LS, grey

16

nil

<0.002

16

nil

BH31 0.25-0.5m

S, grey

5

nil

<0.002

<10

nil

BH32 0.0-0.25m

S, dk grey

18

nil

<0.002

18

nil

BH32 1.0-1.25m

S, pale grey

<2

nil

<0.002

<10

nil

BH38 0.0-0.25m

ZCL, dk grey

246

nil

<0.002

258

32

BH38 1.25-1.5m

S, dk grey-brown

14

nil

<0.002

26

3

BH39 0.25-0.5m

S/LS, dk grey

25

nil

<0.002

25

3

BH39 1.0-1.25m

S, grey & dk grey

6

nil

<0.002

<10

nil

Sands

17*

nil

<0.002*

21*

n/a

2005 Investigation

Averages

*Excludes location - BH06, BH38 and BH16
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General Study Area Coverage

Current
Investigation

Soil Type

TAA
(mol H+/t)

ANC
(mol H+/t)

SCR / SPOS
(%)

Net Acidity’
(mol H+/t)

Liming Rate (kg/
m 3)

S Dk Brown

<2

56

<0.005

<10

nil

BH33 0.0-0.25m

S, dk grey

15

nil

<0.002

15

nil

BH34 0.0-0.25m

S, dk grey

14

nil

<0.002

14

nil

BH37 0.25-0.5m

S, dk grey

7

nil

<0.002

<10

nil

BH37 1.75-2.0m

S, pale grey

5

nil

<0.002

<10

nil

Sands

9

<6

<0.002

12

n/a

BH13 1.25-1.5m
2005 Investigation

Averages
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8.2.2.5

Lime Treatable Soil Acidity

Overall the materials that may be disturbed by drainage
realignment, apron construction and terminal expansion
contain low to moderate levels of “net acidity” ranging
from <10 to 306 mol H+/tonne. The average “net acidity”
value for the drain alignment (21 moles H+/tonne, not
including the area of BH16A and the stretch from BH6 to
BH38) only marginally exceeds the QASSIT Action Criteria
for bulk excavations of 18 mol H+/tonne, and will require
only minimal lime treatment if disturbed. However, the
material from between about BH6 and BH38 on the drain
realignment (conservatively a span of about 300 metres)
will require higher lime treatment rates and verification
testing, if disturbed. Soils around BH16A at the start
of the new drain alignment will also require higher lime
treatment if disturbed. The Acid Sulfate Soil Management
Plan for the construction of the project will be developed
with consideration to minimising impacts to existing acidic
environments adjacent to the project footprint.

8.2.3 Contaminated Land
8.2.3.1

Potentially Contaminated Sites

the project footprint was analysed for common radionuclides and assessed in this MDP;
→→ A historic release of hydrocarbons associated with
the Joint User Hydrant Installation (JUHI) hydrant line
occurred at the southern end of the apron known
as the Past Release Area (PRA). An Expert Site
Examination (ESE) was undertaken in 2013 and a
remediation plan prepared for the site which was
approved by the AEO. Remediation of the site was
finalised in August 2015 and is currently undergoing
a validation period to confirm the remediation
objectives have been met. Therefore the site has
not been considered further in the assessment of
contaminated sites.
Other contaminated sites identified in the Master Plan (e.g.
historic waste burial, fuel and oil spills and leaks, and fire
training area) are well outside the development areas and
were not considered likely to influence the works.
Perfluorinated chemicals (PFCs) are a group of manmade
chemicals that have a range of applications, however
are an emerging contaminant as they are known to
accumulate to levels of concern in the environment.

The desktop review identified a number of potentially
contaminated sites in the vicinity of the project footprint,
however only the following were considered likely to pose
an environmental risk for the project:

As a result of past use at the Airport (for example in firefighting foam), PFCs, in particular Perflurooctane sulfonate
(PFOS) and perfluorooctanoic acid (PFOA), are known to
be present in soil and water at the Airport.

→→ Aircraft burial site (anectodal – from 1940’s) – just
south of the apron and east of the main runway.
Contaminants of concern are petroleum hydrocarbons
and BTEX, and to a lesser extent heavy metals. This
site was considered a potential environmental risk and
has been assessed in this MDP;

The risk of PFC contamination within the project
footprint is being assessed prior to commencement
of construction, with a review of past land uses, site
characteristics and potential PFC sources. If the risk
assessment identifies that there is the potential for PFC
contamination, further assessment (including soil and/
or water testing) will be conducted and appropriate
management measures developed prior to construction in
consultation with DIRD.

→→ Historical sand mining leases throughout much of the
project footprint. The most relevant being leases by
Gudgen RZ (1970-75) and Currumbin Minerals (1978
- 85) which cover all but the southwest corner of the
project footprint. Heavy Mineral Sands commonly
mined contain minerals including ilmenite, rutile,
zircon, monazite and garnet. These can contain
differing concentrations of radio-nuclides commonly
including radium and thorium decay series, which
vary depending on geological origin. Radioactive
contamination of land occurs due to anthropogenic and
natural radioactive materials and can present anywhere
on site where sand has been processed or stored. A
previous survey of the project footprint was undertaken
to investigate radioactive sands which may have been
concentrated by-products of the sandmining activities.
→→ Contaminants of concern are concentrations of
radioactive sand fractions and heavy metals, however
the previous study found that all radio-nuclide readings
were below clean up thresholds, and concluded that
the mining process had not left a concentration of
radioactive sands within the Airport. Neverthless,
radioactive sands were considered a possible low level
environmental risk for the project, and sand from within

8.2.3.2

Soil Contaminant Analysis

The soil samples analysed from the project area all
returned low concentrations of metals being below the
AEPR criteria for “Areas of Environmental Significance:
and “Areas of an Airport Generally”.
TPH / BTEX analysis was performed for all contaminant
samples nominated for testing. PID screening returned
only one possible low level reading (28 ppm for BH13 1.4
- 1.5 metres) and this sample was included in the testing
programme. None of the samples analysed returned
any parameters at concentrations exceeding the limit of
reporting (LOR).

8.2.3.3 Radio Nuclide Screening
Results
Table 8.5 summarises the individual radio-nuclide results
determined from the four samples tested.
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The samples analysed returned Gross Alpha & Beta
particle counts below the LOR of 500 Bq/kg (becquerel
per kg – the derived unit of radioactivity), except for
sample BH3 (0.2 - 1.0m) which returned a 970 Bq/kg
Alpha particle count.
Table 8.6 indicates disposal factors calculated for
each radionuclide (as per Schedule 1 - radionuclide
concentrations and activities of The Radiation Safety
Regulation 2010) and disposal factors for the each
sample location. Concentrations reported in Bq/kg were
converted to Bq/g to allow comparison with the specified
disposal limits.
The sum of disposal factors for all samples needs to be
less than 1. Individual Disposal Factors are calculated
using: C / 0.5MC.
Where:
→→ C for a radionuclide, means the radionuclide’s
concentration, measured in Bq per gram;
→→ MC for a radionuclide, means one-half of the
concentration stated in schedule 1, column 2 shown
opposite the appropriate radionuclide.
The sum of disposal factors calculated for radionuclide
concentrations in each sample for the radio-nuclides
assessed is more than an order of magnitude lower than
1.0. Therefore, based on these concentrations any sand
that may be disturbed by the development is not subject
to any regulatory control under The Radiation Safety Act
2010 and its subordinate legislation. 8.2.4 Groundwater

8.2.4 Groundwater
8.2.4.1

Groundwater Levels

As the Airport is located within a floodplain, groundwater
should be expected at shallow depth. On this basis a
slightly undulating water table would be expected.
A combination of recently completed and historical
monitoring points has been used to determine the
configuration of the water table within the project footprint.
The groundwater data including the recently completed
monitoring wells indicates the groundwater is typically
encountered between 3.0 metres AHD and 0.5 metres
AHD across the project footprint.
Groundwater is at shallow depth in the southern corner
of the site, at 0.6 metres AHD, just below existing ground
level. Due to the low level of this area during significant
rain events, this area is prone to flooding. In this area it
is intended that the ground level be raised as part of the
bulk earthworks for the project. The drain realignment
invert in this area will also be at ground level with berms
constructed to form channel banks.
Monitoring wells located across the project footprint
indicate a lowest recorded groundwater level of 0.03 metres
AHD and a highest recorded level of 3.8 metres AHD.
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Groundwater levels are shown in Figure 8.4.
As the groundwater is probably in hydraulic conductivity
with local tidal river systems the water table close to the
Cobaki Broadwater is likely to fluctuate in response to tide
levels, although greatly attenuated. The tidal range in the
Cobaki Broadwater is up to about 1.8 metres, varying at a
rate of approximately 0.1 metre per day.
The local creeks act as lines of constant head with the
following approximate groundwater levels:
→→ Cobaki Broadwater

0.01 metre AHD

→→ Drain

1.2 - 0.8 metres AHD

→→ Ocean

0.03 metres AHD

Groundwater levels measured between 2006 and 2011
indicate that the water table is affected by seasonal
variation (Figure 8.5); however it is important to note
that active dewatering relating to the Tugun Bypass
construction works was also occurring during the period
from 2006 to 2008. This correlates with the data in
Figure 8.5 and the recharge observed in MW 4. Average
seasonal fluctuation of the groundwater is one metre
approximately. Additional longer-time-frame fluctuations
are probably linked to climatic conditions. Rainfall is likely
to be the main source of recharge on the site. Comparison
of the observed groundwater levels with recorded daily
rainfall at a nearby weather station does not show a
strong correlation (Figure 8.5). However, the relationship
between rainfall and recharge is complex and given the
high permeability of the ground at the site this may not be
a meaningful comparison.
A baseline groundwater contour plan has been produced
based on the available data for the site and using average
values at each data point. This is contained in Figure 8.6.
Dewatering is likely to be required when excavating the
section of the drain realignment located towards the eastern
outfall culvert. In this area the design invert level is 0.7 metre
AHD and the groundwater level is approximately 2.3 - 3.0
metres AHD.

8.2.4.2

Hydrostratigraphy

Groundwater is likely to be present in all material
underlying the site, as it is low-lying, receives high rainfall
volumes and comprises high permeability soil types. The
materials are therefore all likely to be connected and to
behave as a single unconfined aquifer unit.
The indurated sands are likely to have lower hydraulic
conductivity than the overlying sand and where significant
thickness occurs this layer will probably behave as an
aquitard; that is, retarding vertical flow and supporting the
groundwater in the overlying sand. However, this layer is
not present everywhere within the site and such perching
and hydraulic separation of groundwater above and
below will only occur locally. Artesian conditions were not
encountered during drilling of boreholes that terminated
below the indurated sands. This does not completely
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exclude the possibility of upwards flow in areas where
confined groundwater may be present.

8.2.4.5 Recharge and GroundwaterSurface Water Interaction

It is further expected that the shallow saturated strata
forming the aquifer are in hydraulic connectivity with the
Cobaki Broadwater and Tweed River.

Rainfall is likely to be the main source of recharge on the
site. Under normal conditions groundwater discharges
to surface waters but if groundwater levels became
depressed through dewatering below the levels of the
nearby creeks then these systems would then start to act
as recharge points.

During flood conditions it is likely that the water table will
rise towards the ground surface level and under drought
conditions it is likely to be located several metres below
ground level.
The thickness of the aquifer corresponds to the thickness
of the sand and alluvium layers. This averages between
30 metre to 40 metre thickness, as the bedrock is located
at depths of 35 metres BGL to 38 metres BGL (based on
previous studies). However, the underlying bedrock unit
may also be acting as a fractured rock aquifer.

8.2.4.3

Groundwater Flow

Groundwater is assessed to be mounded in the centre
of the site and flowing towards the south-west of the site
and Cobaki Broadwater and also to the north towards the
existing drain. Groundwater levels are broadly consistent
with this interpretation, as the groundwater level is lowest
in the south-western corner of the site. The flow of
groundwater will be perpendicular to the ground contour
lines shown on the plan contained in Figure 8.6.
Monitoring of the response of the groundwater levels
to a flood in 2005 indicated that groundwater flow is
occurring towards the Cobaki Broadwater in the southern
part of the Airport and towards the eastern portion of the
drainage reserve.
The groundwater level within the site is only a few metres
above sea level although the sand aquifer extends to
a depth of up to about 40 metres. The low relief of the
terrain makes it likely that there is little deep circulation
of groundwater locally, and that most of the flow occurs
within the few metres closest to the surface. It is possible,
however, that there is some flow within the bedrock, and
some exchange of groundwater between the bedrock
and the sand.

8.2.4.4

Aquifer Properties

Groundwater was identified during borehole drilling within
the sand across the site; this material consists of fine to
medium grained sand. An expected hydraulic conductivity
for this material type would be in the order of 1 x 10-3
m/s to 1 x 10-4 m/s. Slug testing carried out in the past
indicated a hydraulic conductivity of 2 x 10-4 m/s to 6 x
10-4 m/s. Laboratory particle size distribution test data for
sample taken within the near surface 0.5m sand material
indicates a hydraulic conductivity of 2 x 10-4 m/s to 3 x
10-4 m/s, within the typical range for sandy soil types.

Rainwater from the catchment will directly infiltrate through
the soil column to the water table in open vegetated areas.
Surface runoff currently flows to the open drains that cross
the north-eastern area of the site and in the south-eastern
corner of the site. This water is currently discharged to the
Cobaki Broadwater and Kirra Beach outfall.
Average mean rainfall for the local Coolangatta Bureau of
Meteorology weather station for the period 2005 - 2011
was 1,515 millimetres. Annual average evapotranspiration
in the area is 800 – 900 millimetres, and therefore
average pan evaporation (measurement of evaporation
that combines the effects of several climate elements)
is 1,333 millimetres (based on a conversion factor of
0.675). Therefore effective rainfall is approximately 182
millimetres /annum of which not all would infiltrate the
groundwater system.

8.2.4.6 Acid Sulfate Assessment of
Groundwater
Groundwater Investigations
As part of the groundwater investigation, three
groundwater monitoring wells (MW A, MW B and MW C)
were installed along the drain alignment, supplemented by
two existing wells MW D and MW E. These were utilised
for baseline monitoring. Location of these monitoring wells
are indicated on the Borehole Location plan in Figure 8.1.
The wells were used for measuring groundwater levels and
sampling and analysis of water quality parameters as part
of ASS and contaminant investigations.

Previous Ground Water Sampling and Analysis
Results of analysis conducted on a sample of groundwater
collected in 2005 from a monitoring well installed in BH32
indicated that the groundwater at the eastern edge of the
project footprint was acidic, unbuffered, and non-saline at
that time of sampling. This was indicated by a depressed
pH (4.7) and a total dissolved acidity value in excess of the
dissolved alkalinity value, and very low EC and chloride
concentrations. A colour of 55 PCU (Platinum-Cobalt
Units) indicated the acidity was possibly influenced by the
presence of tannins and associated weak organic acids
rather than being of sulfidic origin.

Major Development Plan

19

Similarly, results of analysis conducted on a sample of
groundwater collected from a monitoring well installed
in BH16A in the north-western corner of the study
area, at the edge of the main runway indicated that
the groundwater was acidic and non-saline. This was
characterised by low pH (4.5) and total dissolved acidity
exceeding dissolved alkalinity, coupled with low EC
and chloride.
Relatively high colour levels also indicated that the acidity
was likely due to the presence of tannins and associated
weak organic acids rather than being of sulfidic origin.
Dissolved metal levels were elevated.

Ground Water Sampling and Analysis
(Current Investigation)
Baseline groundwater quality sampling was undertaken
on 4 November 2014. Wells were purged prior to
recovering water samples on each occasion. The depth to
groundwater was measured during each sampling round
and the results are summarised in Table 8.7 along with
the results of analysis for ASS parameters.
Groundwater contaminant analyses for the three wells
screened are tabulated in Table 8.8.
The groundwater quality at MW D (southern end of the
site) generally differs from that at the other three locations,
mainly because there appears to be an abundance of
dissolved alkalinity (CaCO3) at this location which provides
buffering capacity against the dissolved acidity. Acidity is
generally low, with a moderate level at MW C.

iron is reported as a lower concentration). The dissolved
aluminium concentrations are low, but still exceed the
adopted AEPR trigger limits for dissolved aluminium for
fresh waters at all but MW D.
Parts of the project footprint that have been sand mined
consist of sand which has previously been disturbed and
exposed. The frequent inundation of the project footprint
will further have largely removed or leached acidity from
the soil into the groundwater and surroundings.
There may be some deeper PASS layers within the
alluvial material underlying the indurated sand. However,
the development will not disturb this material, as the
excavations will not reach to this depth. Furthermore
this alluvial material would remain below the water table,
including during dewatering, for the duration of any works
and therefore not be exposed.

8.2.4.7 Groundwater Quality and
Contamination
Results of the groundwater contaminant analysis
conducted on three groundwater samples collected from
the project footprint are summarised in Table 8.8.
Possible sources of contamination to the
groundwater could include:
→→ Remnant contaminated material or water associated
with the works at the Tugun Bypass site;
→→ Chemicals used during construction works;
→→ Exposure to disturbed acid sulfate soil material;

The pH ranged from 4.7 at MW C (acidic) to 7.0 (neutral)
at MW D. Groundwater is slightly acidic to neutral for
the majority of locations sampled. EC levels indicate
that the groundwater other than at MW D has negligible
saline influence. Dissolved oxygen concentration is low
(1.12-2.24mg/L).

→→ Illegal dumping of waste which infiltrates from the
ground surface;

The Chloride:Sulfate (Cl-:SO42-) ratio generally provides a
useful indication of whether the environment is influenced
by ASS. The Cl-:SO42- ratio of sea water is approximately
7, and a Cl-:SO42- ratio below this value, coupled with a
SO42- concentration higher than that of seawater (~2,800
mg/L), indicates that excess sulfate (from oxidation of
sulfides) may be present. However the concentration
ratios are not excessively low as might be expected where
soils with severe actual acidity are present.

→→ Vehicle and aviation fuel spills and or leaks at surface
level, or from underground infrastructure associated
with operation of the Airport.

Colour is relatively low at MW E, but high at the other
four locations indicating a high level of tannins which are
an indicator of weak organic acids, a separate source of
acidity that can inflate apparent ASS impacts.
As the salinity in the groundwater is less than 1000 mg/L,
AEPR trigger limits for “Fresh Water” apply.
Dissolved iron is low generally reflecting the pH, but is
much higher at MW D which is not indicative of neutral
acidity (this may be slightly inflated as the available total
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→→ Historical sources relating to the sand mining and the
dredged material in particular the dredge slimes which
may have elevated heavy metal concentrations;
→→ Contaminants originating from the buried aircraft wreck;

The project footprint is located within a floodplain and
therefore there is the possibility that contaminant waste
may be transported to the project footprint during flood
events and may infiltrate the groundwater.
Laboratory test data indicated elevated dissolved
aluminium concentration in some samples taken in the
project footprint (up to 960µg/L). However, this is not
consistent across the entire project footprint, and was
below the limits of reporting in some locations. Dissolved
chromium levels were also elevated at 2 µg/L to 3 µg/L
and an elevated copper concentration of 42 µg/L.
Dissolved iron concentrations varied considerably,
between 2480 µg/L to 28400 µg/L. A seasonal correlation
was drawn, with higher concentrations recorded in the
winter. The concentration, is generally low, reflecting the
pH, but is much higher in the southern corner of the
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project footprint, which is not indicative of neutral acidity.
The dissolved aluminium concentrations are low, but still
exceed the adopted AEPR trigger limits for dissolved
aluminium for fresh waters at all but MW D. Aluminium
and zinc (marginally) also exceed the ANZECC (2000)
90% Trigger Values (Fresh Waters) criteria. Detectable
concentrations of dissolved metals are indicated in red
bold in Table 8.8.
Iron and aluminium are naturally occurring in the alluvial
deposits and are characteristic of the natural acidic alluvial
environment. Zinc may also be naturally occurring. Given
that the solubility of metals increases with decreasing pH
the concentrations of available metals is likely to vary with
seasonal influences due to in-situ acid generation from
tannins present in the groundwater system.
The presence of elevated metal concentrations may also
be related to the historical sand mining that occurred on
parts of the project footprint.
Visual descriptions of water samples are slightly turbid
with high colouration. A colour of 55 PCU indicated the
acidity was possibly influenced by the presence of tannins
and associated weak organic acids rather than being of
sulfidic origin.
Testing for aromatic hydrocarbons and petroleum
hydrocarbons in the recent investigation were below limits
of recording.
Flooding, tidal inundation and very heavy rainfall events
would all also influence the groundwater quality, with more
brackish quality water observed in the southern portion of
the project footprint.

8.2.4.8 Groundwater Bores and
Groundwater Sources
There are two water abstraction bores north of the existing
terminal building and therefore not in the vicinity of the
project footprint.
A number of bores have been installed at the Airport in
the past, for the purpose of measuring groundwater level.
The most recently completed groundwater monitoring
boreholes, installed with standpipe piezometers are
located within the project footprint. Further monitoring
bores located across the Airport have also been used for
groundwater assessment.

8.2.4.9 Groundwater Dependent
Ecosystems
Groundwater dependent ecosystems occur in the project
footprint and directly south of the project footprint.
Assessment of the impacts on these ecosystems due to
drawdown associated with the construction of the new
drain realignment are described in Chapter 11, Terrestrial
and Aquatic Flora.
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Table 8.5: Summary of Individual Radionuclides

Individual Radionuclide Concentrations (Bq/kg)
Sample ID
Ra-226

Ra-228

Th-228

K-40

BH1 0.2-0.7m

7.3

3.0

2.9

<10

BH3 0.2-1.0m

5.7

5.9

5.8

<10

BH5 0.0-0.6m

6.3

3.6

4.3

<32

BH13 0.0-0.7m

6.5

2.5

2.9

<10

Table 8.6: Radionuclide Disposal Factors

Sample
ID

C Ra226
(Bq
/g)

C Ra228
(Bq
/g)

C Th228 (Bq
/g)

C
K-40
(Bq
/g)

Ra-226
Disposal
Factor
(C/0.5
MC)

Ra-228
Disposal
Factor
(C/0.5 MC)

Th-228
Disposal
Factor
(C/0.5
MC)

K-40
Disposal
Factor
(C/0.5 MC)

Summed
Disposal
Factors
∑ (C/0.5
MC)1

BH1 0.20.7m

0.0073

0.003

0.0029

0.01

0.0015

0.0006

0.0058

0.0002

0.0081

BH3 0.21.0m

0.0057

0.0059

0.0058

0.01

0.0011

0.0012

0.0116

0.0002

0.0141

BH5 0.00.6m

0.0063

0.0036

0.0043

0.032

0.0013

0.0007

0.0086

0.0006

0.0112

BH13 0.00.7m

0.0065

0.0025

0.0029

0.01

0.0013

0.0005

0.0058

0.0002

0.0078

MC Schedule
1(Bq/g)

10

10

1

100

--

--

--

--

∑ 0.0412

*Table note
1 ∑ MC must be less than 1.0.
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Figure 8.4: Groundwater Levels from New and Existing Monitoring Bores for Period
December 2014 – January 2015

Figure 8.5: Seasonal Fluctuation of Groundwater Level at Three Locations Proximal to the
Project Site between 2006 and 2011, Shown with Local Rainfall Volumes for Reference
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Figure 8.6: Baseline Groundwater Contour Plan
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Table 8.7: Groundwater Quality Data
(Red Bold indicates exceedance of AEPR limits for fresh water)

Sample
Location

Date
Sampled

Water
Depth
(mBgl)

pH*

EC*
mS/
cm

Total
Fe
(mg
/L)

Diss.
Fe
(mg
/L)

Diss.
Al
(mg
/L)

Diss.
Mn
(mg
/L)

Cl-:
SO42(mg/L)

Acidity
(CaCO3)
(mg/L)

Alkalinity
(CaCO3)
(mg/L)

Colour
PCU

24

17

300

17

10

400

110

<1

420

63

145

130

27

3

6

-

-

-

Ratio

MW A

4/11/2014

0.6

6.4

0.10

0.94

0.09

0.51

0.01

16:10
1.6*

MW B

4/11/2014

2.8

6.3

0.12

0.27

0.06

0.40

0.04

29:1
>20*

MW C

4/11/2014

2.27

4.7

0.12

1.67

0.25

0.80

0.09

24:6*
4

MW D

4/11/2014

1.3

7.0

0.94

17.6

20.3

0.06

0.15

42:266
<1

MW E

4/11/2014

4.24

5.6

0.25

1.05

0.82

0.12

0.01

59:12*
5

AEPR
limits for
Fresh
Water

-

-

-

-

-

1.0

0.10

-

-

* Indicates ion concentration too low to meaningfully interpret.
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Sample date

Sample
ID
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EB1445790

5.6

7.0

--

--

0.25

0.94

0.12

0.10

EC
(mS/
cm)

0.042

TPH = Total Petroleum Hydrocarbons

0.006*

0.01*

Copper
0.001

Lead
Iron
0.06

0.05

<0.001

0.001

Zinc
0.02

0.005

<0.0001

0.0001

Mercury

0.001

0.0018 0.0056

0.002

<0.001 <0.001

-

1.0

0.82

0.013

0.015

<0.001

0.015

0.005

Exceeds the ANZECC (2000) 90% Trigger Levels for
“Fresh Water” for that substance

0.02

0.0019

0.0001

<0.0001

<0.001 <0.001 20.30 <0.001 <0.005 <0.0001

0.0010 <0.001

0.001

Nickel

Exceeds the Airports (Enviroment Protection) Regulation
(1997) for “Fresh Water” accepted limits.

0.004

0.0002

<0.001 <0.0001 <0.001

0.08
(pH
<6.5)

BTEX - Benzene, Toluene, Ethylbenzene & Xylene (most conservative
trigger value for speciated Xylenes indicated)

0.001

0.001

Chromium

<0.001 <0.0001 <0.001

0.05

Guideline values reported in the same units as the parameter measured

* - Criterion for Chromium (VI)

“-” Denotes no criterion listed within reference guidelines

0.0001

Cadmium

<0.001 <0.0001

0.001

Arsenic

0.10

0.12

0.06

0.40

0.01

Aluminium

Fresh water trigger values have been used as the EC of groundwaters
indicates fresh water (EC less than 1.0 mS/cm).

Table note

--

4.2

EB1445790

6.3

ANZECC(2000) 90% Trigger Levels for
“Fresh Water”

4/11/2014

MWE

1.3

EB1445790

0.1

--

4/11/2014

MWD

2.8

Depth to water (mbgl)

Airports (Enviroment Protection)
Regulation (1997) for “Fresh Waters”
Accepted Limits

4/11/2014

MWB

Groundwaters

Laboratory Certificate

LOR

pH

C6 - C9
--

150

<20

<20

<20

20

--

--

<50

<50

<50

50

C10 - C14

TPH (μg/L)

--

--

<100

<100

<100

100

C15 - C28

Dissolved Metals (mg/L)

--

--

<50

<50

<50

50

C29 - C36

Dissolved Metals
(mg/L)
C10 - C36 (total)
--

600

<50

<50

<50

50

Benzene
1300

300

<1

<1

<1

1

BTEXN (μg/L)

--

300

<2

<2

<2

2

Toluene

Table 8.8: Summary of Groundwater Analytical Results

--

140

<2

<2

<2

2

Ethylbenzene

26
250

--

<2

<2

<2

2

Xylenes

8.3 Significance Criteria

8.4.2 Acid Sulfate Soils

Significance criteria have been used to assess the
potential impacts that may arise from the project
with respect to geology and soils, acid sulfate soils,
contaminated land and groundwater. The significance
criteria in Table 8.9 have been derived from the generic
criteria provided in Chapter 6, Assessment Methodology,
but have been made specific to the topics in this chapter.

8.4.2.1 Drainage Realignment and
Temporary Drain Diversion

The MDP has been prepared under the environmental
planning and management framework in the Airports
Act and regulations. The significance criteria have
been developed to assess the significance of potential
environmental impacts at the Airport.
As the Airport is on Commonwealth Land consideration
has been given to the EPBC Significant Impact Guideline
1.2 for Actions on, or impacting upon, Commonwealth
Land, and actions by Commonwealth agencies.
As the site is known to contain habitat for threatened
species listed under the EPBC Act, consideration has also
been given to the EPBC Significant Impact Guideline 1.1 –
Matters of National Environmental Significance.

8.4 Impact Assessment
8.4.1 Geology and Soils
The construction of the drainage realignment, earthworks,
apron and terminal expansion will all require clearing of
the surface vegetation and at some locations excavation
into the natural ground. Once the surface vegetation is
cleared there is an increased risk of erosion due to surface
run-off and wind. Where erosion of soils occurs there is
the potential of sediment running into and impacting on
water courses.

Soils to be disturbed by construction of the drainage
realignment and temporary drain diversion around the
terminal building contain low to moderate levels of “net
acidity” ranging from <10 to 306 mol H+/tonne.
The average “net acidity” value for the drainage
realignment (21 moles H+/tonne, not including the area
around BH16A and the stretch from BH6 to BH38) only
marginally exceeds the QASSIT Action Criteria for bulk
excavations of 18 mol H+/tonne and would not pose a
significant additional impact to the receiving environment
given the natural acidity levels and presence of acid
tolerant species in the receiving environment.
Disturbance of material around BH16A and from between
about BH38 and BH6 on the drainage realignment
(conservatively a span of about 300 metres) has a higher
level of “net acidity” and therefore excavated material and
excavated surfaces require standard mitigation measures
including neutralisation by treatment with Agricultural
lime (Aglime).
Required application rates will vary depending on the level
of net acidity and would be greatest in the area of BH16
followed by the stretch of drainage alignment from BH38
to BH6. Rates are to be verified by appropriate laboratory
analysis. Other drain spoil will require liming at a lower rate
without the need for verification analysis.
The exposed sides of the drain between BH22 and BH5
are to be treated with a lime “guard layer”, with the lime
“rolled in” or otherwise compacted in place. Additionally
a layer of crushed limestone is to be placed on the base
of the drain, from BH22 to BH1 (majority of the length of
the drain).

Site soils are predominantly sand and contain few nondispersive soil fines, therefore have lower erosion potential.
The sand material is expected to be highly permeable. It is
likely that any rainfall would quickly permeate through the
soil profile, therefore making sheet flows and overland flow
of water unlikely.

Other sections of open drain where soils are disturbed
should be lined with agricultural lime until revegetation takes hold or exposed soils are covered or
otherwise stabilised.

Standard mitigation measures to reduce or eliminate the
potential for erosion include the use of silt fences during
construction on the edge of cleared areas. The silt fences
trap any potential sediments from being transported
with surface water flow off construction areas. Following
clearing and earthworks open areas which do not have
hard landscaping should be grassed or vegetated. During
operation there are not expected to be areas of exposed
soil so the risk of erosion is low. The drainage channel will
typically be an open channel that will be grass-lined above
the normal water level, with erosion protection in the base
of the drain, where required, e.g. for maintenance, scour
protection etc.

Excavation associated with the apron expansion in the
vicinity of BH16A (an area of approximately 25 metre
radius for any excavations up to two metre depth) will
require neutralisation by treatment with agricultural lime
(aglime) at varying rates, to be specified in the ASS
Management Plan. The test results at this location indicate
a “net acidity” exceeding the QASSIT action criteria for
bulk excavations.

8.4.2.2

Apron Expansion
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8.4.2.3

Remainder of cleared site

Material excavated or otherwise disturbed during clearing
from within the top one metre of the soil profile will contain
only low levels of “net acidity” in the form of actual acidity.
Given the large area of the soils that would be exposed
or filled over, there remains potential for some adverse
impact to the receiving environment. These soils pose a
low environmental risk unless liming of surface soils with
appropriate quantities of aglime and/or crushed limestone
is undertaken. Any spoil generated will need to be treated
with agricultural lime.
Areas that are grubbed and cleared of trees (only) will
need to have a surface aglime “guard layer” applied
after disturbance. The guard layer is to comprise a 7.5
metre wide band between the cleared areas and the
site boundary.
Any areas to be filled over (e.g. the southern corner where
existing ground levels are lower) will require application of
the surface “guard layer” of aglime comprising a 7.5 metre
wide band, placed under the edges of the fill platform
closest to the site boundary prior to placing fill.

8.4.2.4

Acid Sulfate Soil Treatment Area

In order to treat acid sulfate soil excavated from the project
footprint, a treatment area will be set up. This will be near
the centre of the project footprint as indicated on Figure
3.4 in Chapter 3, Airport Context and Project Description.
In order that the treatment of the acid sulfate soil material
does not impact on the soil or groundwater at this location,
appropriate control measures will be implemented. These
control measures will include placement of a compacted
layer of low permeable material laid across the treatment
area to reduce infiltration into the ground. Low permeable
bunds will also be required around the edge of the
treatment area to contain surface run-off. A guard layer of
aglime is to be spread on the base prior to import material
for treatment (and replenished regularly). Details of the
treatment areas and process will be documented in a
construction management plan.

8.4.2.5 Groundwater and
Surface Waters
Disturbance or placement of untreated ASS has the
potential to increase groundwater acidity likely resulting
in an increase in dissolved metal concentrations in
groundwater and impacting on receiving waters. Such
activities pose a potential environmental risk and therefore
disturbed soils will be neutralised with appropriate
quantities of aglime. Suitable liming rates for excavated
soil is discussed above.
The groundwater table will be permanently drawn down
at some locations by construction of the new drainage
channel. The maximum drawdown level is up to 2.3
metres and the extent of the drawdown is discussed
in Section 8.4.4 and contained on Figure 8.7 and
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Figure 8.8. Drawing down the groundwater table may
contribute additional low level acidity derived from ASS.
Drawdown of the groundwater will result in lateral
movement of the groundwater and in turn existing acidity
and soluble metals will potentially be transported into
the constructed drain which in turn could flow into the
receiving waters. This potential impact would largely
occur during construction when the initial drawdown of
the groundwater table would occur. The groundwater
will be drawn down permanently however the potential
transportation of acidity and soluble metals will reduce
over time. Following construction seasonal changes in the
groundwater table or infiltration of surface water through
the soil would have the potential to generate further acid
and soluble metals into the drain unless managed.
There is also the potential that drawdown in groundwater
could cause PASS material to oxidise and turn to AASS,
resulting in acid leaching into the groundwater, which in
turn could impact on the level of soluble metals. Only two
samples tested indicated possible or probably PASS, one
in BH5 and one in BH6. Both of these samples were from
below the level that drawdown due to construction of the
drain will occur, which means it would not be possible for
this material to oxidise to AASS. When future stages of
apron and taxiway are constructed in the project footprint,
further ASS and PASS testing would be required in those
parts of the project footprint and appropriate mitigation
measures identified.
In order to treat potential increases in acidity in the
drain, limestone aggregate will be applied to the base
of the drain. Monitoring of the groundwater, surface
water in the drain and the receiving waters would be
required to confirm the effectiveness of the limestone
aggregate and to determine if and when it would need
to be replenished. Treatment of the acidity levels assists
in a reduced potential for an increase in soluble metals
above the natural level. Monitoring will include testing for
soluble metals to confirm that levels are not increasing or
reaching unacceptable levels. The groundwater monitoring
plan would include trigger levels, and if reached would
require potential additional mitigation measures to be
implemented. Potential additional mitigation measures are
discussed in Section 8.5.
Neutralisation of inherent acidity by the limestone
aggregate may result in the formation of ironstone “floc”
on the water within the surface drains which can impact
on amenity. Should this occur it can be removed by use
of booms with attached geofabric strips to skim the iron
“floc” off the surface prior to it discharging off site.

8.4.3 Contamination
8.4.3.1 Soil and Groundwater
Contamination
Results of soil sampling and analysis undertaken on
areas of suspected chemical contamination indicate
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no exceedances of either “Areas of Environmental
Significance” or “Areas of an Airport Generally” and are
not considered to be contaminated. Soils disturbed by the
development pose a negligible risk to the environment.
No specific contamination management measures are
therefore required.
Elevated concentrations of iron (at MW D only) and
aluminium, and to a lesser extent zinc (in MW B and MW
E), exceed the adopted AEPR trigger values for fresh
waters and the ANZECC (2000) 90 percent trigger values
(Fresh Waters) criteria. Iron and aluminium are naturally
occurring in the alluvial deposits and are characteristic
of the natural acidic alluvial environment. Zinc may also
be naturally occurring. Given that the solubility of metals
increases with decreasing pH the concentrations of
available metals is likely to vary with seasonal influences
due to insitu acid generation from tannins present in
the groundwater system. The level of dissolved metals
evident in the groundwater at the site poses a low risk
to the receiving environment. If the groundwater was to
be impacted by uncontrolled disturbance of acidic soils
during development, any significant increase in acidity
(indicated by a drop in pH) would likely increase dissolved
metal levels and result in increased environmental risk. To
mitigate this risk, the ground-water monitoring plan will
include testing for dissolved metals in addition to ASS
related parameters.
TPH / BTEX analysis did not return any parameters at
concentrations exceeding the LOR or adopted water
quality trigger limits, thus representing no likely impact and
negligible environmental risk to groundwater.
There is the potential risk that groundwater is impacted
by contamination spills during construction works
or during operation. These would likely be localised
in nature. Mitigation of the risk of contamination of
groundwater during construction will be achieved
by establishing appropriate procedures for handling,
transporting and using potentially contaminating
substances including diesel, petrol, oils, greases, cement,
construction chemicals and herbicides in the construction
environmental management plan. The substances are also
to be contained in sealed and bunded enclosure areas.
The CEMP will also include appropriate procedures for
recovery of spills and leaks from sumps and containment
areas, so that secondary discharges do not occur.
Existing GCAPL operational procedures for refuelling, spill
prevention and spill management will be updated to cater
for any new operational risks posed by the project.

8.4.3.2

Sand Radioactivity

Results of analysis undertaken on sand samples
recovered from areas of possible sand mining activities
indicate that any sand that may be disturbed by the
development poses a negligible risk to the environment
and is not subject to any regulatory control under
The Radiation Safety Act 2010 and its subordinate
legislation if disposed of.

8.4.4 Groundwater
The effect of the drainage channel realignment on
groundwater level was assessed through the construction
of flow nets. Direction and the hydraulic gradient of the
flow was determined from the baseline groundwater
contour plan. Groundwater flow is mainly towards the
existing drain and the Cobaki Broadwater. The resulting
hydraulic gradients, which typically varied between
0.5 percent and 1.0 percent, were assumed to be
representative of the steady state condition. Small
variations in gradient at different locations within the site
were attributed to minor differences in aquifer properties.
Following Darcy’s Law (which describes the flow of a
fluid through a porous medium), the hydraulic gradient
varies only with flow rate and permeability (and crosssectional area of saturated strata). These parameters
are unlikely to vary significantly with the addition of the
drainage realignment because there will be no significant
change in recharge in the wider project footprint and
surrounds and flow and consequently the groundwater
throughput will not be significantly altered. Accordingly,
the gradient of the water table away from the new drain
will be broadly similar to the hydraulic gradient observed
at present. The reduction in recharge to the aquifer due
to the increase in the hardstanding for the Stage 1 apron
and taxiways is unlikely to have a significant impact on the
groundwater due to the large area that will remain as soft
landscaping. If additional parts of the project footprint are
used for interim uses, and in the ultimate scenario when
the majority of the project footprint is taxiway and airport
apron, there is an increased risk that the groundwater
level within the project footprint will be reduced due to
the reduction in recharge. This reduction in groundwater
level would be bounded by the drainage realignment so
the reduced groundwater levels arising from reduced
recharge would not be expected to extend outside
the project footprint.
The drainage realignment will be constructed with the
base at approximately 0.7 metre AHD, which for the
majority of the alignment will be in cutting. The southern
bend of the drain where the drain invert is at or above
ground level, will require a berm in order to form the drain.
For areas where the drain is in cutting, the concept design
for the drain included a rock-filled reno-mattress lining
overlying a permeable geotextile separator or concrete
lining below the water table. In the berm section where
filling is required, the concept design included drain lining
(concrete or some other form of impermeable liner) to
contain the water. The exact specification for the drainage
realignment is being determined during detailed design.
In this low lying area the existing groundwater level is
typically expected to be around 0.7 metre AHD to 1
metre AHD, therefore the drain liner is being designed
to withstand some uplift. As the base of the liner is
approximately at the level of the top of the groundwater
table, the flow of groundwater in normal conditions is not
expected to be significantly impeded. The groundwater

Major Development Plan

29

modelling has been undertaken to assess major impact of
groundwater level reduction (drawdown) due to the drain
formed in the cut sections.
Dewatering required during construction of the drain will
depend on the construction methodology but may be
around 200 millimetres below the base of the channel.
Depending on the groundwater level at the time of
construction this may require mechanical pumping to
lower the groundwater. Dewatering will be managed
during construction through a Dewatering Management
Plan, including measures to minimise drawdown (such as
minimising the dewatering length) and for the retention,
treatment, testing and release of water. Due to the
minimal depth below the channel base the construction
dewatering should not have a significantly greater impact
than the impacts predicted for the long term drawdown.
The zone of influence for the extent of the drawdown is
therefore considered similar for both the long term and the
temporary construction condition.
The results of the ground water modelling assuming a 0.5
percent and one percent hydraulic gradient are contained
in Figure 8.7 and Figure 8.8. These figures contain a
revised groundwater level contour plan with a coloured
overlay of the drawdown from the original baseline
groundwater level. The magnitude of drawdown varies
along the alignment, with a maximum drawdown level
of 2.3 metres where the drain cuts through the highest
groundwater contour. The extent of the drawdown away
from the drain alignment is greatest adjacent to the area
of maximum drawdown. The magnitude of drawdown
reduces away from the drain. The maximum distance
that drawdown effects will occur from drain alignment is
estimated to be between 160 metres and 270 metres,
based on hydraulic gradients of 1.0 percent and 0.5
percent respectively. Assuming the higher hydraulic
gradient (1.0 percent), the drawdown effect is largely
contained within the Airport boundary. Adopting the
lower value (0.5 percent), the drawdown extends to the
opposite side of the Gold Coast Highway. In this scenario
the maximum drawdown at the Airport boundary is
approximately one metre.
The impacts associated with the drawdown effects are
contained in the risk assessment table in Section 8.6
and relate to impacts on adjacent ecosystems and nearby
structures. Reduction in the groundwater level has the
potential to impact groundwater dependent ecosystems.
However the vegetation in areas where drawdown is
anticipated is not likely to be significantly affected by the
magnitude of predicted drawdown. This is described in
Chapter 11, Terrestrial and Aquatic Flora. Reduction
in groundwater levels due to reduced recharge is
expected to be bounded by the drainage realignment
so would not have a drawdown affect to areas outside
the project footprint.
Groundwater drawdown can induce settlement in the
ground due to the increase in effective vertical stress.
This is dependent on the type and condition of the

30

soil and the magnitude of the drawdown. The ground
conditions are generally loose to medium dense sand and
the settlements expected in this material are typically low.
Impacts due to settlement would only potentially occur at
structures which would be sensitive to movement. Existing
structures within the zone of influence of drawdown are
present adjacent to Gold Coast Highway at Border Park
Raceway. At the location of these buildings the magnitude
of groundwater drawdown when assuming a 0.5 percent
hydraulic gradient is around 0.5 metres. The predicted
settlement for this level of groundwater drawdown would
be less than 10 millimetres and therefore unlikely to
significantly impact on the structures.
Other potential groundwater related impacts are due to
changes in the ground surfacing. The site is to be cleared
of trees and heavy vegetation which would be using the
groundwater. Removal of the vegetation may have a
potential impact on groundwater level, however this is
expected to be minimal due to the high permeability of
the ground conditions.
Construction of a taxiway and new aprons will result in
an impermeable boundary at ground surface and has the
potential to reduce groundwater recharge directly to the
aquifer in the project area. The potential impacts will be
of higher risk of occurring under the ultimate scenario
when the majority of the project area will comprise
taxiway and airport apron. The reduced recharge has the
potential to cause a localised increase in the salinity of
groundwater in the project footprint due to the influence
of nearby saline water from the marine environment. As
mentioned above, the area of the Stage 1 apron and
taxiway compared to the area of grass or remaining
vegetation is small. Therefore the effects of the reduction
in recharge are unlikely to result in a significant change to
the salinity of groundwater in this area. There is however
an increase in the potential for this risk to occur in the
ultimate scenario or where interim land uses
increase the hardstand surface in the project footprint.
This would be expected to be localised within the project
footprint therefore is not likely to have an effect on
adjacent vegetated areas.
Water level monitoring at boreholes on the periphery
of the site will allow tracking of drawdown associated
with temporary dewatering and longer term drawdown
associated with the drainage realignment. The CEMP will
include measures to address the risks associated with
impacts to groundwater.
Monitoring of the groundwater and receiving waters will be
undertaken to confirm that water quality is not significantly
impacted as a result of the project. Groundwater level
and quality trigger levels will be incorporated into the
construction and operation management plans with
actions comprising of additional mitigation measures if
required. Additional mitigation measures are discussed
in Section 8.5.
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Baseline groundwater monitoring of dissolved iron, zinc,
aluminium, acidity, alkalinity, total chloride, total sulfate,
EC and total suspended solids has been undertaken at
the site to allow definition of the baseline groundwater
chemistry. This is described in Section 8.2.4.
Groundwater and receiving water monitoring of these
parameters will be required during and for a period post
construction. This is to confirm mitigation measures are
effective and that quality of groundwater and receiving
waters are not impacted by the works.
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Table 8.9: Significance Criteria – Geology, Soils and Groundwater

Very High

Impacts tend to be permanent, irreversible or otherwise long term and can occur over large
scale areas, outside the airport boundary.
Uncontrolled disturbance of contaminated soils and/or high level ASS, or uncontrolled and
widespread erosion, resulting in contamination of groundwater and receiving environment and
long term adverse impacts to matters of national or international significance.
Large scale or irreversible changes to groundwater quality or levels with subsequent long term
impacts to vegetation communities or species of national significance.

High Adverse

Impacts tend to be permanent or irreversible or otherwise long to medium term, and can occur
over large or medium scale areas, including outside the airport boundary.
Disturbance of substantial volumes of contaminated soils and/or high level ASS, resulting in
contamination of groundwater and the receiving environment and adverse medium to long term
effects on sites of state or national significance if unmanaged.
The excavation or placement of substantial quantities of soil on-site, resulting in subsidence,
instability or substantial erosion. Sufficient to cause detectable erosion and obvious impact on
local waterways that can contribute to longer term siltation impacts on the receiving environment.
Medium to large scale changes to groundwater quality or levels with medium to long term
impacts to vegetation communities or species of national significance.

Moderate Adverse

Impacts can range from long term to short term in duration, can occur over medium scale areas
or otherwise represent a significant impact at the local scale.
Disturbance of moderate volumes of contaminated soils and/or ASS, resulting in short term
degradation of groundwater quality and/or local receiving environment. The excavation or
placement of significant quantities of soil on-site, or the exposure of areas of soils in areas prone
to runoff. Sufficient to cause localised erosion and limited impact to local waterways and also
contribute to the cumulative long term siltation impacts on the receiving environment.
Localised changes to groundwater quality or levels with short to medium term impacts to
vegetation communities or species of local, state or national significance.
Appropriate management measures can mitigate most adverse effects.

Minor Adverse

Impacts tend to be short term or temporary and/or occur at local scale.
Disturbance of minor volumes of contaminated soils and/or low level ASS, resulting in
generation of periodic or continual low yield acid runoff consistent with seasonal variations. The
unmanaged excavation or placement of soil on-site, or the exposure of soils in areas prone to
runoff, resulting from minor works. Sufficient to cause small scale or temporary localised erosion.
Unlikely to significantly impact on waters within the receiving environment. Localised changes to
groundwater quality or levels with no significant impacts on vegetation or species of local, state
or national significance. Appropriate management measures can mitigate any adverse effects of
local significance.

Negligible

Minimal change to the existing situation. This could include for example impacts which are
beneath levels of detection, impacts that are consistent with seasonal variations, within the
normal bounds of variation or impacts that are within the margin of forecasting error.

Beneficial

Where management of construction involving ASS or contaminated soil results in a reduction
of contaminant levels or where groundwater is directly treated to improve quality. The risk of
adverse environmental impact will be reduced and the receiving environment enhanced.
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Figure 8.7: Impact Assessment Groundwater Plan - 0.5% Groundwater Gradient
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Figure 8.8: Impact Assessment Groundwater Plan - 1% Groundwater Gradient
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1.5

1 .0

1.0

8.5 Additional Mitigation
Measures
The additional mitigation measures described in the
following sections will be implemented as adaptive
management measures, i.e. in response to monitoring
indicating that they are required. It is expected that
in general, standard mitigation measures described
previously will be sufficient to reduce the risk of impacts.

8.5.1 Geology and Soils
Due to the very low risk of erosion impact to surface
water, flora or fauna with standard mitigation measures
in place, no additional mitigation measures are required.
Potential impacts from dust generation are assessed in
Chapter 14, Air Quality and Greenhouse Gases.

8.5.2 Acid Sulfate Soils
Following treatment of acid sulfate soils using standard
mitigation measures and undertaking monitoring of treated
soil, groundwater, surface water and receiving waters it
is anticipated that the potential impacts will have been
appropriately managed. Should monitoring indicate the
groundwater, surface waters or receiving waters are
increasing in acidity or soluble metals and exceeding
the natural baseline levels recorded to date, additional
mitigation measures may be required. Groundwater
treatment in the event of a sustained increase in acidity
or soluble metals, could include construction of a reactive
lime barrier (i.e. slot trench backfilled with limestone
aggregate mixed with coarse sand) parallel to the
section of drain between BH6 and BH38 at the edge of
the disturbance area (this is not considered likely to be
required given the relatively low level of acidity present).
A Dewatering Management Plan will be developed
prior to construction to identify appropriate procedures
for the testing and if required, treatment, of surface
waters collected in the new drain prior to discharge off
site. Treatment may include the use of holding tanks or
temporary ponds to reduce acidity and/or soluble metals.

level based on the use of the site and health and
environmental considerations.
If zinc concentration in groundwater or surface water
monitoring shows a steady upwards trend, this would
require replenishing limestone aggregate guard layers
or placing temporary gabion cages filled with coarse
limestone aggregate in the drain near the discharge point.

8.5.4 Groundwater
Groundwater quality monitoring will be undertaken during
the construction and operation phase of the project to
enable additional management measures to be identified
and implemented where required. Additional mitigation
measures in relation to acidity and soluble metals
are described in Section 8.5.2 and 8.5.3. Mitigation
measures for any impacts to groundwater dependant
ecosystems are described in Chapter 11, Terrestrial
and Aquatic Flora. Additional mitigation measures may
include compensation planting of groundwater dependent
ecosystems if a long term impact is identified. Additional
measures to reduce the effects of drawdown from the
drainage realignment or from reduced groundwater
recharge in the ultimate scheme could include recharge
through drainage trenches or bores. It is not envisaged
this would be required for the project given the limited
drawdown identified by the groundwater modelling.

8.6 Residual Impacts
Residual impacts have been assessed following the use
of standard mitigation measures and additional mitigation
measures as described above where appropriate.
Table 8.10 details the residual risk for each impact
identified in the process. For all impacts the resulting
residual risk is low to very low.

8.5.3 Contamination
Spill management procedures will be contained in the
CEMP or operational management plans. These plans
will identify measures for spill containment and treatment,
including determining the need for temporary holding
tanks or otherwise removal of the spill and affected soil
or water off site by a licensed waste removal contractor.
Should secondary contamination of the water table
occur, additional mitigation measures would be identified
in management plans and may include the sampling
and monitoring of groundwater in the vicinity of the
spill. Should significant groundwater contamination
occur, remediation of the site will be undertaken
in order to reduce contamination to an acceptable
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Groundwater level monitoring,
to enable additional mitigation
measures to be identified
and implemented if required.
Dewatering Management Plan
Groundwater level monitoring
to enable additional mitigation
measures to be identified and
implemented if required.

Temporary groundwater
dewatering affecting offsite
groundwater dependent
ecosystem

Long term groundwater
drawdown affecting groundwater
dependent ecosystems adjacent
to the project footprint

Release of contaminants to the
groundwater environment and
reduction in groundwater quality

Increased hardstand areas
reduces incident rainfall
and reduced recharge to
groundwater leading to
localised increase in salinity in
groundwater

Removal of dense vegetation
/ trees results in temporary
increase in groundwater level

Groundwater
drawdown from drain
construction

Groundwater
drawdown from drain
construction

Contamination spill
during construction or
operation

Construction of
hardstand areas

Removal of trees/
vegetation

None required

No mitigation measures expected
to be required. Groundwater
quality monitoring to allow adaptive
management and identify need for
additional mitigation measures.

Spill response, containment and
management measures to be
detailed in CEMP and operational
management plan

Standard Mitigation Measures

Impact Detail

Impacting Process

Negligible

Minor

Minor

Minor to
moderate

Minor

Significance
of impact

Initial Assessment with Standard Mitigation

Groundwater

Unlikely

Highly
Unlikely

Unlikely

Possible

Unlikely

Likelihood
of impact

Very Low

Very Low

Low

Medium

Low

Risk
Rating

-

Adaptive
management
such as recharge
trenches, if
determined to
be required from
groundwater
monitoring

Groundwater
quality sampling
plan, remediation
if required.

Additional
mitigation if
determined to
be required by
groundwater
monitoring (e.g.
recharge trenches
or bores)

Additional
Mitigation
Measures

-

Negligible

Minor

Minor to
moderate

Minor

Significance
of Impact

-

Highly
unlikely

High unlikely

Unlikely

Unlikely

Likelihood
of Impact

-

Very Low

Very low

Low

Low

Residual
Risk
Rating

Residual Assessment with Additional Mitigation in Place

Table 8.10: Geology, Soils and Groundwater Impact Assessment (including acid sulfate soils and contaminated land)
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Long term groundwater
drawdown due
to drain induces
settlement of the
ground which impacts
on nearby buildings or
infrastructure

Groundwater
drawdown from
drain construction

Erosion of soils during
construction impacting water
courses.

Erosion of soils in the long term
impacting water courses

Erosion

Erosion

Grassing or vegetating of soft
landscaped areas.

Water quality monitoring to enable
adaptive management.

CEMP, silt fences, runoff control
and surface drainage.

Standard Mitigation Measures

Impact Detail

Impacting
Process

Minor

Minor

Highly
Unlikely

Unlikely

Very
Low

Low

Negligible

Significance
of Impact

Highly Unlikely

Likelihood of
Impact

Very Low

Residual
Risk
Rating

-

Additional
mitigation
measures

-

Minor

Significance
of impact

-

Unlikely

Likelihood
of impact

-

Low

Residual
Risk
Rating

Residual Assessment with Additional Mitigation in Place

Adaptive
management
such as recharge
trenches, if
determined to
be required from
groundwater
monitoring

Additional
Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Risk
rating

Very Low

Risk
Rating

Likelihood
of impact

Highly
unlikely

Likelihood
of impact

Significance of
impact

Initial Assessment with Standard Mitigation

Minor

Geology and Soils

No mitigation measures expected
to be required. Groundwater
level monitoring to allow adaptive
management to be implemented if
needed.

Standard Mitigation Measures

Impact Detail

Impacting
Process

Significance
of impact

Initial Assessment with Standard Mitigation

Groundwater
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Acid sulfate soils along drain

Disturbance
of acid sulfate
soil

Minor

Treatment of excavated acid soil
on site results in leaching of acid or
soluble metals into groundwater.

Treatment of
acid sulfate
soil

Liming of treatment area
and treated soil. Bunding
and lining on treatment
area. Treatment and
controls in place of
surface water run off.

Acidity from excavation and
disturbance of ASS material resulting
in increased soluble aluminium or zinc
in groundwater and surface waters.

Disturbance
of acid sulfate
soil

Minor

Minor

Treat excavated acid
sulfate soil material with
lime

Excavated acid sulfate soil material
from drain construction or terminal
expansion increases acidity of
groundwater or surface water

Disturbance
of acid sulfate
soil

Minor

Minor

Significance
of Impact

Aglime guard layers in
foundations. Undertake
groundwater monitoring.

Liming of surface soils
were relevant. Lime
guard layers under edges
of fill area. Undertake
groundwater monitoring

Excavated acid sulfate soil material
from clearing and general earthworks
across the site increases acidity of
groundwater or surface water

Water quality monitoring
to enable adaptive
management.

Aglime on exposed
sides of drains and
replenishable limestone
aggregate applied to
base.

Standard Mitigation
Measures

Highly
Unlikely

Highly
Unlikely

Highly
Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Initial Assessment with Standard Mitigation

Disturbance
of acid sulfate
soil

alignment or leaching from adjacent
ASS material impacting surface
water.

Impact Detail

Impacting
Process

Acid Sulfate Soil

Very
Low

Very
Low

Very
Low

Low

Low

Risk
Rating

-

-

As above

Dewatering Management
Plan during construction to
identify additional measures
if required, such as
treatment of surface water
in holding tanks if required

Additional Mitigation
Measures

-

-

Negligible

Negligible

Significance
of Impact

-

-

Highly
Unlikely

Highly
Unlikely

Likelihood
of Impact

Residual Assessment with Additional Mitigation in Place

-

-

Very Low

Very Low

Residual
Risk
Rating
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Minor

Minor

Undertake monitoring
of groundwater to
determine if adaptive
management measures
are required to manage
drawdown.
Undertake monitoring
of groundwater and
surface water. Limestone
aggregate applied to
base of the realigned
drainage channel

Drawdown of groundwater resulting
in PASS becoming AASS which
leaches into groundwater increasing
acidity and soluble aluminium and
zinc

Drawdown of groundwater due to
drain construction causes lateral
movement of groundwater and in
turn existing acidity and soluble
aluminium and zinc in groundwater
impacts on surface waters and
receiving environment.

Drawdown of
groundwater
due to drain
construction

Drawdown of
groundwater
due to drain
construction

Minor

Implement appropriate
safe work method
statements, ensure staff
are trained and briefed
and appropriate PPE
adopted.

During construction acid sulfate soil
material impacts on construction
workers.

Significance
of Impact

Disturbance
of acid sulfate
soil

Standard Mitigation
Measures

Impact Detail

Possible

Highly
Unlikely

Highly
Unlikely

Likelihood
of Impact

Initial Assessment with Standard Mitigation

Impacting
Process

Acid Sulfate Soil

Low

Very
Low

Very
Low

Risk
Rating

If monitoring indicates
upward trend of acidity or
soluble metals additional
mitigation measures
may include treatment of
groundwater in holding
tanks or installation of
reactive lime barrier

-

-

Additional Mitigation
Measures

Minor

-

-

Significance
of Impact

Highly
Unlikely

-

-

Likelihood
of Impact

Residual Assessment with Additional Mitigation in Place

Very Low

-

-

Residual
Risk
Rating
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Impact Detail

Contaminated material on site is
encountered which releases low
level metals to groundwater and/or
surface waters.

Contaminated material on
site is encountered which
releases organic compounds
to groundwater and/or surface
waters.

Radioactive sand encountered on
site and impacts the immediate
environment.

Storage and use of fuels, oils
etc. resulting in the release of
substances to the groundwater
environment and reduction in
groundwater quality

Impacting
Process

Disturbance of
contaminated
material

Contaminated
material

Disturbance of
radioactive sand

Contamination
spill

Contamination

Update relevant existing
operational plans to cater
for any new risks posed by
the development

Dispose of radioactive
sand encountered to
appropriate landfill site.

Dispose of contaminated
material encountered to
appropriate landfill site.

Dispose of contaminated
material encountered to
appropriate landfill site.

Standard Mitigation
Measures

Minor

Minor

Minor

Minor

Significance
of Impact

Initial Assessment with Standard Mitigation

Possible

Highly
Unlikely

Highly
Unlikely

Highly
Unlikely

Likelihood
of Impact

Low

Very
Low

Very
Low

Very
Low

Risk
Rating

-

-

-

Additional
Mitigation
Measures

-

-

-

-

Significance
of Impact

-

-

-

-

Likelihood
of Impact

-

-

-

-

Residual Risk
Rating

Residual Assessment with Additional Mitigation in Place
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9.0

Surface Water Quality
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9.0

Surface Water Quality

9.1 Introduction
This Chapter describes the existing surface water quality
baseline conditions for the project footprint, potential
surface water impacts, primary impacting processes, and
standard and additional mitigation measures.
The surface water quality study area is defined as the
project footprint and upstream and downstream areas
within the potential impact zone of influence from
the project.

9.1.1 Methodology
The existing surface water characteristics within and
adjoining the project footprint have been defined from
surface water quality monitoring data collected seasonally
within the waterways associated with the Airport since 2006.

9.1.1.1

Site Selection

Surface water monitoring locations for the Airport are
shown in Figure 9.1. Existing water quality data is
considered sufficient to characterise the existing surface
water quality within the study area due the length of
continuous baseline data collection. Water quality
monitoring locations downstream and upstream of the
project footprint are summarised in Table 9.1.
The aquatic fauna baseline conditions are discussed in
Chapter 12 Terrestrial and Aquatic Fauna.

9.1.1.2

Survey Methods

All sample collection and on site measurements using
field instruments were completed in accordance with
the Department of Environment and Heritage Protection
(DEHP) Monitoring and Sampling Manual 2009 and AS/NZ
5667.6:1998 (Water Quality Sampling).

9.1.1.3

Data Analysis

Data has been analysed using the relevant limits from the
AEPR (refer Table 9.2) and where these were not available
for a particular parameter, the Queensland Water Quality
Guidelines (QWQG) and Australian and New Zealand
Guidelines for Fresh and Marine Water Quality prepared
by the Australia and New Zealand Environmental and
Conservation Council (ANZECC) and the Agriculture and
Resource Management Council of Australia and New
Zealand (ARMCANZ) have been used.
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9.1.2 Assumptions and Technical
Limitations
In relation to the surface water quality monitoring results
provided in Section 9.2.2, it is important to note that
the airport surface water quality monitoring locations are
located mid-catchment and the monitoring results are
influenced by upstream urban land uses.
Whilst water quality data provides a measure of
environmental performance, they are subject to variability
over short time periods and alone do not provide a
measure of ecosystem health.
When evaluating surface water monitoring results against
AEPR limits, it should be noted they are generalised to be
applied at all core regulated airports in Australia and have
not been adjusted for regional variances.
The QWQG and ANZECC/ARMCANZ are recommended
guidelines only.

9.1.3 Policy Context, Legislative
Framework and Guidelines
A summary of the policies and legislation that apply to the
surface water quality assessment is provided below.

9.1.3.1 Airports (Environment
Protection) Regulations 1997
Information on the Airport planning framework (i.e. Airports
Act 1996 and Master Plan) is provided in Chapter 5
Regulatory Framework.
Surface water quality on Airport land is administered
under the AEPR. Section 2.02 of the AEPR defines water
pollution as:
“when waters contain a substance or organism
that causes or may cause the physical, chemical or
biological condition of the waters to be adversely
affected or that causes, or is reasonably likely
to cause, an adverse effect on beneficial use of
the waters”.
Schedule 2 of the AEPR lists the acceptable limits for
contamination of fresh water and marine water from
airport activities by specific physical-chemicals, nutrients,
metals and biological substances.

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Fresh water under the AEPR
“means water containing total dissolved solids of
less than 1,000 mg/L, and includes any water of that
quality in a pipe, drain or man-made channel delivering
water for use by humans or animals.”
Marine water under the AEPR
“means ocean, sea, coastal or estuarine water, and
includes river water affected by the tide.”
The relevant Schedule 2 AEPR parameters and
substances for the project are contained in Table 9.2.

9.1.3.2 Environmental Protection
Act 1994
The objective of the Queensland Environmental Protection
Act 1994 (EP Act) is:
“to protect Queensland’s environment while allowing
for development that improves the total quality of life,
both now and in the future, in a way that maintains
the ecological processes on which life depends
(ecologically sustainable development)”.
Water quality in Queensland is guided by the Environment
Protection (Water) Policy 2009 (EPP (Water)) subordinate
legislation to the EP Act. The EPP (Water) achieves the
objective of the EP Act by:
→→ Identifying environmental values and management
goals for Queensland waters;
→→ Stating water quality guidelines and water
quality objectives to enhance or protect the
environmental values;
→→ Providing a framework for making consistent, equitable
and informed decisions about Queensland waters;

The drainage channel downstream of the project is
defined in the Currumbin and Tallebudgera Creeks and
Pacific Beaches Environmental Values and Water Quality
Objectives report as lowland freshwater (comprising
lowland streams, wallum/tannin-stained streams and
coastal streams). Relevant WQOs for the downstream
drainage channel are provided in Table 9.2.

9.1.3.3 Australian and New Zealand
Guidelines for Fresh and Marine Water
Quality 2000
ANZECC and ARMCANZ published the Australian
and New Zealand Guidelines for Fresh and Marine
Water Quality in 2000 (herein referred to as
‘ANZECC guidelines’).
The main objective of the ANZECC guidelines for fresh
and marine water quality is intended to support the
following overall objective:
“To provide an authoritative guide for setting water
quality objectives required to sustain current or likely
future environmental values for natural and seminatural water resources in Australia and New Zealand.”
It is recognised that a nationally consistent approach
to water quality management is underpinned by the
development of high-status guidelines which can provide
guidance when issues arise. The adoption of national
guidelines provides a shared national objective while
allowing flexibility of response to different circumstances at
regional and local levels.
The ANZECC guideline values for parameters and
substances relevant to the project are contained in
Table 9.2.

→→ Monitoring and reporting on the condition of
Queensland waters.

9.1.3.4 Queensland Water Quality
Guidelines

The Currumbin and Tallebudgera Creeks and Pacific
Beaches Environmental Values and Water Quality
Objectives report provides the physical-chemical Water
Quality Objectives (WQOs) to support the aquatic
ecosystem environmental values (EVs) for waters in
these catchments.

While the ANZECC guidelines provide an extensive list of
guideline values for water quality, they strongly emphasise
the need to develop more locally relevant guidelines. The
QWQG were derived from the ANZECC guidelines to
provide guidelines which are more locally relevant, as they
are tailored for Queensland regions and water types.

The EVs are the qualities of water that make it suitable
for supporting aquatic ecosystems and human water
uses. These EVs need to be protected from the effects
of habitat alteration, waste releases, contaminated runoff
and changed flows to ensure healthy aquatic ecosystems
and waterways that are safe for community use. The EVs
downstream of the project footprint are summarised in
Section 9.2.1.

As such, the QWQG take precedence over the broader
ANZECC guidelines for the study area outside Airport land
within Queensland.

WQOs are long term goals for water quality management.
They are indicators for receiving water which assist in
achieving EVs for the watercourses.

The QWQG were also used as technical input in the
derivation of the EVs and WQOs, which are discussed in
Section 9.4.2.1.
The QWQG values for physical-chemical indicators for
the SEQ region relevant to the project were used and are
provided in Table 9.2.
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9.1.3.5 Coolangatta Creek Catchment
Management Plan
The Coolangatta Creek Catchment Management Plan
recommended maintaining the existing WQOs.

The water quality indicators and related numerical criteria
for the Tweed River WQOs have generally been selected
from the ANZECC guidelines. The ANZECC guideline
values for parameters and substances relevant to the
project are contained in Table 9.2.

9.1.3.6 City of Gold Coast Stormwater
Quality Management Guidelines

9.1.3.8 Tweed Shire Stormwater Design
Requirements

City of Gold Coast has developed Stormwater Quality
Management Guidelines that form part of their planning
scheme policy for land development (i.e. Policy 11:
Land Development Guidelines). The guidelines contain
the requirement to implement stormwater treatment
train measures to assist in achieving the following
operational stormwater quality performance criteria or
load reduction targets:

Tweed Shire Council has developed stormwater quality
development design specifications which are contained
within the Tweed Shire’s Subdivision Manual – Tweed
Development Control Plan, Section A5. The specifications
state that planning and design of land development
within the Shire should be based on WQOs to ensure
there are no adverse stormwater impacts on upstream or
downstream land, watercourses and receiving waters.

→→ 80 percent reduction in total suspended solids (TSS);
→→ 45 percent reduction in total nitrogen;
→→ 60 percent reduction in total phosphorus;
→→ 90 percent reduction in litter (sized 5 mm or greater).

9.1.3.7 Tweed River Water Quality
Objectives
The New South Wales Office of Environment and Heritage
(OEH) has a lead role in developing environmental
objectives for water quality for government and providing
a framework for councils to develop stormwater
management objectives. To assist in better management
of water quality, OEH has developed a number of
resources and tools for water managers, including local
councils, and catchment management authorities.
WQOs recognise the EVs and uses for different waterways
that the community want to see protected. These include
recreational use, healthy aquatic ecosystems, and water
for drinking and irrigation. Following consultation with
communities, these objectives have been established for
surface and marine waters.

The following design principles are relevant to the project:
→→ Land use development design will have regard
to landform and drainage of the site, the physical
characteristics and limitations of soils (including
identification of actual and potential acid sulfate soils)
and likely impacts on stormwater quality;
→→ Water sensitive design principles shall be adopted;
→→ The principles of integrated water cycle management
are to be adopted where practical.

9.1.3.9 Summary of Relevant Surface
Water Quality Limits and Guideline
Values
Table 9.2 summarises the surface water quality limits
and guidelines values that relate to the surface water
quality within waterways on Airport land and the
receiving environment.

The Cobaki Broadwater is within the Tweed River
catchment and has been defined as a waterway affected
by urban development. The WQOs relevant to the project
include meeting water quality levels suitable for the
protection of:
→→ Aquatic ecosystems – maintaining or improving the
ecological condition of water bodies and their riparian
zones over the long term;
→→ Visual amenity – aesthetic qualities of waters;
→→ Secondary contact recreation – maintaining or
improving water quality for activities such as boating
and wading, where there is a low probability of water
being swallowed;
→→ Primary contact recreation - maintaining or improving
water quality for activities such as swimming, where
there is a high probability of water being swallowed.
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Figure 9.1: Surface Water Monitoring Locations
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Table 9.1: Surface Water Quality Monitoring Locations Upstream and Downstream of
Project Footprint
Nature of Water

Drainage Channel Catchment Sampling
Locations (refer Figure 9.1 for locations)

Cobaki Broadwater Catchment
Sampling Locations (refer Figure 9.1
for locations)

Downstream Sites
Marine influenced

Fresh water

SW6
SW8
SW7

SW10
SW13

-

SW9
SW14
SW15

SW0
SW1
SW2
SW3
SW3b
SW4
SW5

SW11
SW12

Upstream Sites
Fresh water

Table notes
SW0	Surface water quality results are available for eight seasons (July 2012 to June 2014)
SW2	Surface water quality results are available for eight seasons (August 2010 to May 2012)
SW3	Summer (February 2011) was the only period during which site SW3 had sufficient water to enable sampling. SW3 became SW3b in the 2011-2012 sampling period
SW3b	Surface water quality results area available for four seasons (August 2011 to April 2012)
SW6	Surface water quality and biological results are available for four seasons (August 2010 to May 2011)
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Table 9.2: Relevant Surface Water Quality Limits and Guidelines

Parameter

Units

AEPR 1997 Limits

QWQG or ANZECC/ARMCANZ
Guidelines

Tweed
River
WQOs

Fresh Water

Marine Water

Fresh Water

Estuarine

<6

<6

-

-

-

85 - 110

85 - 105

85
- 110

In situ
Dissolved Oxygen
(DO)*

mg/L
% sat

80 (average for a 80 (average for a
normal 24 hour
normal 24 hour
period)
period)

pH*

pH unit

Below 6.5 or
rises above 9.0

Rises by more
than 0.2

6.5 - 8.0 Q

7.0 - 8.4 Q

6.5
- 8.0

Electrical conductivity
(EC)*

μS/cm

1,7001

-

520 Q

-

-

Turbidity*

NTU

-

-

50 Q

8Q

<6

Total suspended
solids

mg/L

-

-

6Q

20 Q

<8

Ammonia*

μg N/L

20.0

-

20 Q

10 Q

<20

Ammonium

μg N/L

-

5.0 (expressed
as N)

20 A

15 A

-

Nitrate (NO3 -)

μg N/L

-

10.0 (expressed
as N)

-

-

-

Nitrite (NO2 -)

μg N/L

-

-

-

-

-

NOx (NO3 - +NO2 -)*

μg N/L

-

-

60 Q

10 Q

<60

Total Nitrogen

μg N/L

100.0

-

500 Q

300 Q

<400

Total Phosphorus

μg P/L

10.0

5.0

50 Q

25 Q

<50

Aluminium*

μg/L

100.0

-

55 A

-

-

Iron*

μg/L

1,000.0

-

-

-

-

Arsenic*

μg/L

50.0

50.0

24 A

-

-

Cadmium*

μg/L

0.2

2.0

0.2 A

-

-

Chromium*

μg/L

10.0

50.0

1.0 (Cr VI) A

4.4 (Cr VI) A

-

Copper*

μg/L

2.0

5.0

1.4 A

1.3 A

-

Nutrients

Metals
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Parameter

Units

AEPR 1997 Limits

QWQG or ANZECC/ARMCANZ
Guidelines

Fresh Water

Marine Water

Fresh Water

Estuarine

Tweed
River
WQOs

Lead*

μg/L

1.0

5.0

3.4 A

4.4 A

-

Mercury (not
occurring as
methylmercury)

μg/L

0.1

0.1

0.6 A

0.4 A

-

Nickel*

μg/L

15.0

15.0

11 A

70 A

-

Zinc*

μg/L

5.0

50.0

8.0 A

15 A

-

Aromatic Hydrocarbons
Benzene*

μg/L

300.0

300.0

950 A

700 A

-

Ethylbenzene

μg/L

140.0

-

-

-

-

Toluene

μg/L

300.0

-

-

-

-

o-Xylene

μg/L

-

-

350 A

-

-

p-Xylene

μg/L

-

-

200 A

-

-

Naphthalene

μg/L

-

-

16 A

70 A

-

Petroleum Hydrocarbons
Hydrocarbon fraction
C6-C9 *

μg/L

150.0

-

-

-

-

Hydrocarbon fraction
C10-C14

μg/L

-

-

-

-

-

Hydrocarbon fraction
C15-C28

μg/L

-

-

-

-

-

Hydrocarbon fraction
C29-C36

μg/L

-

-

-

-

-

Hydrocarbon fraction
C10-36 (sum)

μg/L

600.0

-

-

-

-

Table notes
Q

QWQG physical-chemical guideline values for slightly to moderately disturbed waters of SEQ – lowland streams

A	ANZECC (2000) default trigger value for physical and chemical stressors for slightly disturbed ecosystems of south-east Australia, or toxicant trigger value for 95% level of
protection in fresh waters
*

20:80 percentile range available for the parameter based on existing water quality monitoring programme for waterways on Airport land

1

Value presented in the AEPR (Schedule 2) as 1,000 mg/L total dissolved solids, which is equivalent of an electrical conductivity of approximately 1,700 μS/cm
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9.2 Surface Water Quality
Baseline Conditions
9.2.1 Regional Overview
The Airport is underlain by alluvial sands and gravelly
deposits, which form a shallow, unconfined aquifer (water
table) beneath the current ground level. The major surface
water features that traverse the Airport are the drainage
reserve, several shallow constructed drains and part of
the Cobaki Broadwater (refer Chapter 10 Hydrology
and Flooding). The drainage network within the Airport
has been gradually altered since the mid-1900s during
airport development, sand mining and construction of
community infrastructure.
The upstream catchment is highly urbanised and includes
the suburbs of Tugun Heights, Tugun, Bilinga, Coolangatta
and Kirra. Land use is mostly urban residential with
numerous sports and recreation parks and Airport land.
Remnant native vegetation is fragmented throughout the
catchment due to urban development and infrastructure.
Intact contiguous remnant vegetation is present around
Tugun Hill, Hidden Valley and to the south of Airport land.
The north eastern portion of the project footprint forms
part of the drainage reserve catchment. The drainage
reserve is a 2.9 kilometre stretch of water that flows
through the Airport from north to south and discharges
to Kirra Beach via the City of Gold Coast drainage
network. The drain receives stormwater from an
upstream urban catchment of approximately 3.7 square
kilometres and is tidal towards the southern extent of
the Airport. The downstream receiving environment
of the drainage reserve within Queensland is mapped
as “lowland freshwaters (comprising lowland streams,
wallum/tannin-stained streams and coastal streams)”
according to the Currumbin and Tallebudgera Creeks and
Pacific Beaches Environmental Values and Water Quality
Objectives. Environmental values for the drainage reserve
and open coastal waters downstream of the project
footprint include:

The existing drainage reserve contains a Cobaki overflow/
breakout channel that directs high average recurrence
interval (ARI) events (i.e. greater than ARI 50 year events)
via a breakout channel and discharge system south of
the Gold Coast Airport’s Taxiway D to discharge into
the Cobaki Broadwater. Further details on the flooding
characteristics at the Airport are provided in Chapter 10
Hydrology and Flooding.

9.2.2 Summary of Existing Surface
Water Quality Monitoring
A summary of the surface water quality baseline
conditions is provided in Table 9.3.
Over the nine years of surface water quality monitoring
on the Airport a range of water quality parameters have
regularly been found to be outside of the AEPR water
quality limits and relevant guideline values, including for
dissolved oxygen (low), pH (low), and high levels for total
nitrogen, total phosphorus, ammonia/ammonium and zinc.
Surface water quality results outside of AEPR water quality
limits are attributed to various underlying factors such as:
→→ Wallum health and estuarine influences;
→→ Naturally occurring acidic soils;
→→ Rainfall events and runoff from upstream land uses
and influences;
→→ Seasonal variations;
→→ Fluctuating tidal movements;
→→ Tugun Bypass operations.

→→ Aquatic ecosystems;
→→ Human consumer (seafood within marine waters);
→→ Primary recreation (e.g. swimming);
→→ Secondary recreation (e.g. boating and fishing);
→→ Visual recreation (e.g. walking and picnicking);
→→ Cultural and spiritual values.
The south western portion of the project footprint forms
part of the Cobaki Broadwater catchment. There are a
number of ephemeral ponds and shallow constructed
channels which direct stormwater runoff towards the
Cobaki Broadwater. The Cobaki Broadwater is a tidal inlet
adjacent to the Airport on the Terranora branch of the
Tweed Estuary.
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Table 9.3: Summary of Surface Water Quality Baseline Conditions

Parameter

Tidally Influenced

Fresh Water

Downstream of the Project
Footprint

Downstream of the Project
Footprint

Upstream of the Project
Footprint

DO

Historically low and frequently
below AEPR limit

Historically low and frequently
below AEPR limit

Historically low and frequently
below AEPR limit

EC

No AEPR limit

No AEPR limit

No AEPR limit

Predominantly below the
QWQG value

Predominantly below the
QWQG value

In Situ

pH

No AEPR limit

Frequently lower than AEPR
lower limit

Frequently lower than AEPR
lower limit

Turbidity

No AEPR limit for turbidity
measured as NTU

No AEPR limit for turbidity
measured as NTU

No AEPR limit for turbidity
measured as NTU

Turbidity has exceeded
QWQG value at a number
of monitoring sites, due to
seasonal and tidal fluctuations

Predominantly below QWQG
value

Predominantly below QWQG
value

No AEPR limit

Frequently outside of the
AEPR limit

Frequently outside of the
AEPR limit

Levels have been variable
across monitoring sites

Levels have been variable
across monitoring sites

Frequently outside of the
AEPR limit

Frequently outside of the
AEPR limit

Frequently outside of the
AEPR limit

Occasionally outside of nitrate
AEPR limit and NOx QWQG
value

No AEPR limit

No AEPR limit

Generally within QWQG values

Generally within QWQG values

No AEPR limit

Frequently outside of AEPR
limit

Frequently outside of AEPR
limit

Nutrients
Total Nitrogen

Predominantly below the
QWQG value

Total Phosphorus
Orthophosphate
Nitrate
Oxidised Nitrogen
(NOx)
Ammonia
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Parameter

Tidally Influenced

Fresh Water

Downstream of the
Project Footprint

Downstream of the Project
Footprint

Aromatic
hydrocarbons
(benzene)

No results outside of the
AEPR limit

No results outside of the AEPR
limit

No results outside of the
AEPR limit

Petroleum
hydrocarbons (C6
– C9)

No AEPR limit

No results outside of the AEPR
limit

Predominantly below the
AEPR limit

Iron (dissolved)

No AEPR limits

Predominantly below the AEPR
limit

Predominantly below the
AEPR limit

Aluminium
(dissolved)

No AEPR limit

Predominantly below the AEPR
limit

Predominantly below the
AEPR limit

Arsenic

No results outside of the
AEPR limit

No results outside of the AEPR
limit

No results outside of the
AEPR limit

Chromium

No results outside of the
AEPR limit

Predominantly below the AEPR
limit

Predominantly below the
AEPR limit

Copper

Moderate number of results
outside of AEPR limit

Moderate number of results
outside of AEPR limit

Moderate number of results
outside of AEPR limit

Nickel

Predominantly below the
AEPR limit

Predominantly below the AEPR
limit

Predominantly below the
AEPR limit

Predominantly below the
AEPR limit

Frequently outside of the AEPR
limit

Frequently outside of the
AEPR limit

Upstream of the Project
Footprint

Hydrocarbons

Metals

Cadmium

Lead
Mercury
Zinc
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9.3 Surface Water Quality
Significant Impact Criteria
The surface water quality significant impact criteria have
been based on the following legislation and guidelines:
→→ AEPR definition of water pollution (Section 9.1.3.1)
→→ Schedule 2 of the AEPR which lists the acceptable
limits for contamination of fresh water and marine water
from airport activities by specific physical-chemicals,
nutrients, metals and biological substances;

→→ Potential level of compliance with project water quality
objectives during construction and operational phases
of the project;
→→ Duration of the potential impact (refer Chapter 6,
Assessment Methodology);
→→ Nature and resilience of the downstream
environmental values.
Table 9.4 provides the surface water quality significant
impact criteria for the project and the relevant type of
potential impacts.

Table 9.4: Surface Water Quality Significant Impact Criteria

Significance Level

Significant Impact Criteria

Very high

→→ Permanent/irreversible* impact on downstream aquatic ecosystem/
conservation values and/or recreational values outside Airport land

High

→→ Long term* impact on downstream aquatic ecosystem/conservation and/or
recreational values outside Airport land

Moderate

→→ Medium term* impact on downstream aquatic ecosystem/conservation and/or
recreational values within and/or outside Airport land

Minor

→→ S
 hort term* impacts at a local scale on downstream aquatic ecosystem/
conservation and/or recreational values within Airport land

Negligible

→→ Temporary* impacts at a local scale on downstream environmental values within
Airport land

Beneficial

→→ Project creates the conditions that allow project surface water quality discharges
to be improved when compared to existing discharges from the Airport

Table note
*
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9.4 Impact Assessment
9.4.1 Potential Impacts
The sections below summarise the potential surface water
impacts and primary impacting processes for the project.

9.4.1.1 Project Erosion Causes
Downstream Sedimentation
During construction, there is the potential for erosion
to occur during vegetation clearing, bulk earthworks
and excavation activities, and during construction of
the drainage channel. Eroded soil has the potential
to be conveyed downstream via drainage lines and
watercourses. This has the potential to result in
sedimentation, pollution and increased turbidity of
downstream watercourses.
The future development area will be progressively seeded
or turfed with appropriate grass species as construction
activities are completed within this area.
The potential impacts of project generated erosion will be
temporary and short term, and has the potential to result
in a minor to moderate level of impact significance on
the downstream environment. Implementation of erosion
and sediment control measures will reduce the likelihood,
significance and risks of impacts.

9.4.1.2 Project Construction and/or
Operational Chemical/Fuel Spill
During construction and operation of the project, there
is the potential for chemical/fuel spills and leaks from
equipment and plant. These spills and leaks may migrate
by stormwater runoff, being directed into the drainage
channel and potentially contaminating surface waters
downstream.
Infiltration and leaching of contaminants from potential
spills and leaks may cause contamination of the
groundwater. Given the likely shallow nature of the
groundwater, these contaminants may be recharged into
nearby waterways.
Depending on the scale of the potential spills/leaks during
construction and operation, the potential impacts to
downstream environments are likely to be temporary and
result in a minor to moderate level of impact significance.
Implementation of mitigation measures will reduce the
likelihood, significance and risk of impacts.

9.4.1.3 Project Construction and/or
Operational Discharges
Dewatering is likely to be required for some sections of
the drainage realignment and there is the potential for
discharge to leave the site via drainage lines and to be

conveyed to downstream watercourses without being
treated. It is envisaged that potential construction impacts
to downstream watercourses would be temporary and
result in a minor level of impact significance with the
implementation of mitigation measures including the
implementation of a Dewatering Management Plan.
During operation, there is the potential for runoff from the
apron and taxiway areas (e.g. stormwater, chemicals/fuels
associated with airport activities) to be directed towards
the drainage channel and the cleared and grassed areas,
and conveyed to downstream watercourses. While the
application of mitigation measures, such as grassed areas,
gross pollutant traps (GPTs) and oil/grit separators, will
be implemented, ongoing water quality monitoring during
operation of the project will be undertaken to identify any
potential exceedances of the AEPR 1997 water quality
limits, and these dealt with in accordance with standard
procedures of the Airport Environmental Management
System (EMS).
The potential impacts to downstream watercourses
during operation would be temporary and result in a minor
level of impact significance with the implementation of
mitigation measures.

9.4.1.4 Increase in Waste Material in
Downstream Receiving Waters
Litter has the potential to impact the surrounding
environment by causing injury to wildlife, potential threats
to human health and visual amenity. There is the potential
for an increase in litter in the project footprint during the
construction phase of the project, including plastic, glass,
aluminium and cigarette butts.
The quality of downstream receiving waters may be
affected by litter as a result of the project. However, this
type of impact is likely to be temporary and result in a
minor level of impact significance with the implementation
of standard mitigation measures. Waste generation during
construction and operation of the project is also described
in Chapter 19 Waste Management.

9.4.1.5
Soils

Disturbance of Acid Sulfate

Bulk earthworks activities and excavation for the project
has the potential to disturb Acid Sulfate Soils (ASS) and
Potential Acid Sulfate Soils (PASS), with the potential for
the acidification (i.e. outside existing acidic conditions) of
surface waters and groundwater.
The findings of the ASS investigation (refer Chapter 8
Geology, Soils and Groundwater) indicate that part of
the project earthworks would require lime treatment of
disturbed soil material. The implementation of mitigation
measures will result in the impacts having a minor level of
impact significance.
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9.4.1.6 Effects of Stormwater Runoff
and Flooding on Surface Water Quality in
Downstream Watercourses

9.4.2.1

There is the potential for changes in the existing hydrological
and flooding regime during construction and operation
of the project to have an impact on the water quality of
downstream watercourses. Rainfall and flooding events
may occur during construction and/or operation of the
project, and as a result there is the potential for discharge
to downstream catchments, including the ocean at Kirra
Beach, and the Cobaki Broadwater. Chapter 10 Hydrology
and Flooding contains further information on the potential
changes to the hydrological regime from the project.

→→ Maximise the developed area stormwater catchment
that discharges into the north western portions of the
drainage channel (i.e. maximise potential stormwater
treatment within the drainage channel prior to
discharge into tidally influenced drainage reserve
outside of the Airport).

The “first flush” from rainfall events from the project hard
stand areas during operation will be directed through
stormwater treatment devices prior to entering the
drainage channel. These devices will capture sediment,
hydrocarbons, fuels/oils and waste materials. The
installation of these devices and the implementation of
airport operational and maintenance procedures (e.g.
source controls) will assist in the project contributing to
achieving the water quality objectives.
Grassing the future development area will allow
stormwater infiltration and assist in minimising
downstream water quality impacts from this project area.

Surface water quality design objectives for the
project include:

→→ The drainage channel will be designed to achieve the
following:
»» Maintain the downstream ecological processes,
waterway integrity and ecosystem health;
»» Investigate opportunities for native vegetation
planting along both sides of the channel
where practicable;
→→ Earthworks and drainage design to avoid or minimise
the disturbance of ASS.
Stormwater from project development areas will be treated
prior to discharge into the receiving environment, and
will include reasonable and practicable measures that
contribute to achieving the surface water quality objectives
detailed in Table 9.5.

Details regarding peak flows and stormwater runoff
volumes are discussed in Chapter 10 Hydrology
and Flooding.
The water quality of the Cobaki Broadwater can be
impacted during the wetter months of the year due to
sediment and nutrient impacts from the wider catchment
(AWC & ABER 2010). Urban land uses and other point
sources upstream of the Airport already contribute to
impacting on the water quality in the Cobaki Broadwater.
In the context of the stormwater volumes and water
quality from other sub catchments within the region,
the project related water quality impacts from changes
to the hydrologic and flooding regime are considered
to result in a minor level of impact significance with the
implementation of standard mitigation measures.

9.4.2 Standard Mitigation Measures
To minimise potential project impacts on the surface water
quality values of downstream receiving environments, the
mitigation measures below will be implemented during
design, construction and operational phases of the project.
Management plans developed for the construction phase
of the project will incorporate an adaptive management
approach to revising and implementing mitigation
measures to achieve environmental management
objectives and performance criteria to ensure project
impacts are minimised.
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Units

mg/L

pH unit

NTU

Water Quality
Parameter

Dissolved oxygen
(DO)

pH

Turbidity

Less than 50

Between 6.5 and 9

Greater or equal to 6

QWQG value (< 50) is considered the most
appropriate for developed areas discharging
into fresh water drainage channel

No turbidity (NTU) limit included in AEPR
1997. However, a range from 6 to 50 is
recommended for lowland rivers in the
ANZECC 2000

Also given the presence of wallum heath
environments, the natural pH level of waters
on Airport land is generally more acidic

The QWQG and Department of Environment
and Resource Management (DERM) (2010)
water quality objectives have a pH level of 6.5
as the lower range value for fresh water

Fresh water limits contained in AEPR 1997
are considered appropriate given the majority
of the drainage channel will not be tidally
influenced

Limit contained in AEPR 1997 is for discharge
into any waters (e.g. fresh water, marine water)

0.5 to 10

Between 7 and 8.5

Greater or equal to 6

Water Quality Objective
(prior to discharge into
Cobaki Broadwater)

Water Quality Objective
(prior to discharge into
drainage channel)

Justification

Marine Water

Fresh Water

Table 9.5: Project LIFT Design Surface Water Quality Objectives

This is considered an appropriate turbidity range to
adopt for the project as Tweed Shire Council has
developed the water quality objective for local Cobaki
Broadwater estuarine values

ANZECC 2000 and Cobaki Broadwater water quality
objectives (AWC and ABER 2010) recommend 0.5 to 10
range for estuaries/marine waters

No turbidity (NTU) limit included in the AEPR 1997

A marine water pH guideline range outlined in the
ANZECC 2000 and the Coastal Zone Management
Plan for Cobaki Broadwater and Terranora Broadwater
(Cobaki Broadwater estuarine water quality objective)
(AWC and ABER 2010) is between 7.0 and 8.5. This is
considered an appropriate pH range to adopt for the
project as Tweed Shire Council has developed the water
quality objective for local Cobaki Broadwater estuarine
values.

The AEPR 1997 includes a rise by more than 0.2 pH
units as the limit for marine waters. This limit is not
considered appropriate for a design objective due to the
variability of existing background water quality monitoring
results within the Cobaki Broadwater.

This limit is also consistent with the Draft Tweed Urban
Stormwater Quality Management Plan estuarine water
quality objective (Tweed River estuarine water quality
objectives) (AWC and DesignFlow 2012)

Limit contained in the AEPR 1997 is applicable to
discharge into any waters (e.g. fresh water, marine water)

Justification
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μg N/L

μg N/L

mg N/L

mg/L

mg/L

No/100 mL

Ammonium (NH4+)

Total nitrogen

Total phosphorous

Chlorophyll-a

Faecal coliforms

Units

Ammonia (NH3)

Water Quality
Parameter

Less than 150

Less than 0.01

Less than or equal to 10

Less than or equal to 100

Less than or equal to 10

Less than or equal to 20

Water Quality Objective
(prior to discharge into
drainage channel)

Fresh Water

Limit contained in AEPR 1997 is for discharge
into any waters (e.g. fresh water, marine water)

A limit for lowland rivers is contained in the
ANZECC 2000, while the Draft Tweed Urban
Stormwater Quality Management Plan outlines
a limit for fresh water. This limit is considered
appropriate to apply to the project, given the
majority of the drainage channel will not be
tidally influenced

Fresh water limit contained in AEPR 1997 and
is considered appropriate given the majority
of the drainage channel will not be tidally
influenced

Fresh water limit contained in AEPR 1997
is considered appropriate given the majority
of the drainage channel will not be tidally
influenced

Fresh water limit recommended in the
ANZECC 2000 is considered appropriate
given the majority of the drainage channel will
not be tidally influenced

The QWQG and DERM (2010) water quality
objectives have an ammonia guideline level of
less than or equal to 20 for fresh water

Fresh water limit contained in AEPR 1997
is considered appropriate given the majority
of the drainage channel will not be tidally
influenced

Justification

Less than 150

Less than or equal to 1

Less than or equal to 5
(phosphates, expressed as
phosphorous)

Less than or equal to 10
(nitrates, expressed as
nitrogen)

Less than or equal to
5.(expressed as nitrogen)

-

Water Quality Objective
(prior to discharge into
Cobaki Broadwater)

Marine Water

Limit contained in AEPR 1997 is for discharge into any
waters (e.g. fresh water, marine water)

Marine water limit contained in AEPR 1997 (nutrients in
estuarine waters)

Marine water limit contained in AEPR 1997 (nutrients in
estuarine waters)

Marine water limit contained in AEPR 1997 (nutrients in
estuarine waters)

Marine water limit contained in AEPR 1997

The AEPR 1997 does not include a limit for ammonia
in marine water, however, it does include a limit for
ammonium in marine water (refer row below)

Justification
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Units

Not
applicable

Not
applicable

Not
applicable

Not
applicable

Total suspended
solids

Total nitrogen

Total phosphorous

Gross pollutants

Load reduction targets

Water Quality
Parameter

90%
(minimum reduction in
mean annual load of gross
pollutants (sized 5 mm or
greater) from unmitigated
development)

60%
(minimum reduction in
mean annual load of
total phosphorous from
unmitigated development)

45%
(minimum reduction in
mean annual load of total
nitrogen from unmitigated
development)

80%
(minimum reduction in
mean annual load of total
suspended solids from
unmitigated development)

These load reduction targets are included
in the Queensland State Planning Policy
2014 (water quality matters of state interest)
and City of Gold Coast Stormwater Quality
Management Guidelines
These load reduction targets are considered
appropriate as the drainage channel
discharges into the stormwater system
located within Queensland and the City of
Gold Coast

90%
(minimum reduction in total
pollutant load, compared
with that in untreated
stormwater runoff, from the
developed part of the site)

60%
(minimum reduction in total
pollutant load, compared
with that in untreated
stormwater runoff, from the
developed part of the site)

45%
(minimum reduction in total
pollutant load, compared
with that in untreated
stormwater runoff, from the
developed part of the site)

80%
(minimum reduction in total
pollutant load, compared
with that in untreated
stormwater runoff, from the
developed part of the site)

Water Quality Objective
(prior to discharge into
Cobaki Broadwater)

Water Quality Objective
(prior to discharge into
drainage channel)

Justification

Marine Water

Fresh Water

These are considered appropriate load reduction targets
to adopt for the project as Tweed Shire Council has
developed the targets for local estuarine values

Load reduction targets are included in the Draft Tweed
Urban Stormwater Quality Management Plan

Justification
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μg/L

μg/L

μg/L

μg/L

μg/L

μg/L

μg/L

μg/L

μg/L

μg/L

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Mercury (not
occurring as
methylmercury)

Nickel

Zinc

Units

Aluminium

Metals

Water Quality
Parameter

Less than or equal to 5

Less than or equal to 15

Less than or equal to 0.1

Less than or equal to 1

Less than or equal to 1,000

Less than or equal to 2

Less than or equal to 10

Less than or equal to 0.2

Less than or equal to 50

Less than or equal to 100

Water Quality Objective
(prior to discharge into
drainage channel)

Fresh Water

Fresh water limits contained in AEPR 1997
are considered appropriate given the majority
of the drainage channel will not be tidally
influenced

Justification

Less than or equal to 50

Less than or equal to 15

Less than or equal to 0.1

Less than or equal to 5

-

Less than or equal to 5

Less than or equal to 50

Less than or equal to 2

Less than or equal to 50

-

Water Quality Objective
(prior to discharge into
Cobaki Broadwater)

Marine Water

Marine water limits contained in AEPR 1997 are
considered appropriate given during high rainfall events
project discharges will ultimately discharge to the
estuarine waters of Cobaki Broadwater

Justification
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mg/L

mg/L

mg/L

Fuel (C6-C9
fractions)

Mineral oil ( > C9
fractions)

Units

Benzene

Hydrocarbons

Water Quality
Parameter

Less than or equal to 600

Less than or equal to 150

Less than or equal to 300

Fresh water limits contained in AEPR 1997
are considered appropriate given the majority
of the drainage channel will not be tidally
influenced
Oils and petrochemicals
should not be noticeable
as a visible film on the
water, nor should they be
detectable by odour

Less than or equal to 300

Water Quality Objective
(prior to discharge into
Cobaki Broadwater)

Water Quality Objective
(prior to discharge into
drainage channel)

Justification

Marine Water

Fresh Water

The Cobaki Broadwater estuarine water quality objective
(AWC and ABER 2010) for surface oil films is considered
an appropriate water quality objective to adopt for the
project as Tweed Shire Council has developed the water
quality objective for local Cobaki Broadwater estuarine
values

No fuel (> C6 fractions) limit included in the AEPR 1997
or ANZECC 2000 for marine water

Marine water limits contained in AEPR 1997 are
considered appropriate given during high rainfall events
project discharges will ultimately discharge to the
estuarine waters of Cobaki Broadwater

Justification

9.4.2.2

Construction

A Construction Environmental Management Plan (CEMP)
will be developed for the construction phase of the project
and will include specific management plans which will
include the implementation of the following strategies:
→→ Source controls such as:
»» Minimise clearing and earthworks footprint;
»» Staged clearing and earthworks to minimise the
duration of exposed areas;
»» Progressively stabilise or rehabilitate exposed areas
in accordance with best practice guidelines;
»» Application of dust suppression measures on
exposed working areas;

→→ Rehabilitation management measures for areas that
have been temporarily disturbed during construction
activities, including revegetating areas progressively
during the construction phase.

9.4.2.3

Operation

During the operational phase of the project, the following
strategies and management plans will be implemented:
→→ Water quality control measures integrated into the
project drainage design, including:
»» Grass swales and drains;
»» GTP’s;
»» Oil and grit separators.

»» Installation of sediment control devices in
accordance with best practice guidelines;

→→ Regular maintenance of operational water quality
control measures;

»» Ensuring construction stockpiles, laydown areas,
offices, chemical storage, concrete products, waste
material, vehicle or plant wash down areas, and
other activities that have the potential to generate
surface water quality impacts are positioned
where they will not lead to a discharge into
the environment.

→→ Ongoing quarterly surface water quality monitoring
programme as part of existing airport operating
procedures, and implement additional monitoring
locations within the drainage channel;

→→ Path controls such as:
»» Directing water away from disturbed land and
toward stabilised flow paths or natural drainage
channels that are undisturbed;

→→ Weed management plan to manage weeds and pests
within the drainage channels;
→→ Waste management measures in accordance with
existing airport operating procedures;
→→ Spill prevention and emergency spill response
procedures in accordance with existing
airport procedures.

»» Installation of sediment control devices;
→→ Prior to discharge from the site, all water will be
directed through a sediment control device;
→→ Surface water quality monitoring programme
during construction;
→→ Acid Sulfate Soils Management Plan (refer to
Chapter 8 Geology, Soils and Groundwater);
→→ Spill prevention and emergency spill response
procedures in accordance with existing GCAPL
procedures (e.g. storage of chemicals and refuelling of
vehicles in bunded areas);
→→ Dewatering Management Plan;
→→ Waste management measures, including:
»» The waste management hierarchy (e.g. waste
avoidance, minimisation, reuse and recycling)
will be adopted to manage construction wastes
where relevant;
»» All waste material, including regulated waste will
be disposed at an appropriately licensed facility
in accordance with applicable state and local
statutory requirements;

9.5 Additional Mitigation
Measures
Additional mitigation measures that will be incorporated
during the construction and operation phases of the
project to reduce the significance of the potential impacts
to surface water include the following:
→→ Early installation of permanent water treatment devices
during construction;

9.6 Potential Impact Risk
Assessment and Residual
Impacts
Table 9.6 provides an assessment of the risks to surface
water quality during construction and operation with
the implementation of standard mitigation measures.
Additional mitigation measures are to reduce the level of
residual impact to surface water quality.

»» Appropriate waste storage bins will be provided at
work sites and regularly emptied;
»» Records of the type and volume of waste disposed
will be kept and regulated waste will have
appropriate waste tracking documentation;
→→ Ensure regular maintenance of construction plant
and equipment;
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Infiltration and leaching of
contaminants from spills
and leaks may cause
contamination of the
groundwater

Spills or leaks from fuel
or other chemicals may
migrate by stormwater
runoff, potentially
contaminating surface
waters

Project
construction and/
or operational
chemical/fuel spill

→→ Regular maintenance of
operational water quality control
measures

→→ Spill prevention and emergency
spill response procedures

→→ Implementation of a waste
management plan

→→ Regular maintenance of
operational water quality control
measures

→→ Rehabilitation Management
Plan for areas that have been
temporarily disturbed during
construction activities

→→ Regular monitoring of surface
water downstream of project

Minor

Minor

→→ Implementation of a CEMP
including erosion and sediment
control measures on site

Erosion due to bulk
earthworks and
excavation activities and
construction of drainage
channel diversion
leading to downstream
sedimentation, pollution
and increased turbidity in
watercourses

Project erosion
generated during
construction and/or
operation

→→ Implementation of source and
path controls

Significance
of Impact

Standard Mitigation Measures
Required

Impact Detail

Impacting
Process

Possible

To Likely
(operation)

Almost
certain
(construction)

Likelihood
of Impact

Initial Assessment with Standard Mitigation in Place

Surface Water Quality

Low

Medium

Risk
Rating

Table 9.6: Surface Water Quality Impact Assessment and Residual Impact Assessment

→→ Groundwater quality
sampling plan, remediation
if required

→→ Upfront installation
of permanent water
quality controls during
construction

Additional Mitigation
Measures

Minor

Minor

Significance
of Impact

Possible

Possible

Likelihood
of Impact

Residual Assessment with Additional Mitigation in Place

Low

Low

Residual
Risk
Rating
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Construction and/
or operational
waste materials
in downstream
receiving waters

Dewatering of excavation
areas discharging
to downstream
watercourses, resulting
in discharges not
meeting WQOs

Project
construction and/
or operational
discharges

Increased waste
materials in downstream
watercourses causing
potential injury to wildlife,
increase presence of
disease-spreading
insects such as flies
and mosquitoes, threats
to human health and
visual amenity

Runoff from apron
areas (e.g. stormwater,
chemicals/fuel spills
and leaks associated
with airport activities),
potentially impacting
downstream
surface waters

Impact Detail

Impacting
Process

Surface Water Quality

→→ Implementation of stormwater
treatment devices (e.g. grass
swales and drains, GPTs, and oil
and grit separators)

→→ Implementation of a waste
management plan

→→ Ongoing operational quarterly
water quality monitoring program

→→ Regular maintenance of
operational water quality control
measures

→→ Water quality control measures
integrated into the project
drainage design (e.g. grass
swales and drains, GPTs, oil
and grit separators and other
stormwater treatment device)

→→ Regular monitoring of surface
water downstream of the project

→→ Implementation of Acid Sulfate
Soils Management Plan

Minor

Minor

Minor

→→ Surface water quality design
objectives for the design phase
are implemented

→→ Implementation of a dewatering
management plan

Significance
of Impact

Standard Mitigation Measures
Required

Unlikely

Possible

Unlikely

Likelihood
of Impact

Initial Assessment with Standard Mitigation in Place

Low

Low

Low

Risk
Rating

→→ No additional mitigation
measures required

→→ Early installation of
permanent water
quality controls during
construction

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Minor

Minor

Minor

Significance
of Impact

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Residual Assessment with Additional Mitigation in Place

Low

Low

Low

Residual
Risk
Rating
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Significance
of Impact

Minor

Minor

Standard Mitigation Measures
Required

→→ Implementation of an ASS
Management Plan and the
treatment of ASS that is
encountered during construction

→→ Water quality control measures
integrated into the project
drainage design (e.g. stormwater
treatment devices, grass
swales and drains, GPTs, oil/grit
separators)

Impact Detail

Bulk earthworks activities
and excavation for the
construction of the
drainage reserve may
disturb PASS, which may
result in acidification of
surface waters on site,
potentially impacting
on downstream
watercourses

Flood events result in
increased discharge
volumes with the potential
to impact on downstream
water quality if not treated
prior to discharge

Impacting
Process

Disturbance of
PASS

Effects of
stormwater runoff
and flooding
on surface
water quality
in downstream
watercourses

Unlikely

Unlikely

Likelihood
of Impact

Initial Assessment with Standard Mitigation in Place

Surface Water Quality

Low

Low

Risk
Rating

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Minor

Minor

Significance
of Impact

Unlikely

Unlikely

Likelihood
of Impact

Residual Assessment with Additional Mitigation in Place

Low

Low

Residual
Risk
Rating
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10.0

Hydrology and Flooding

10

Hydrology and Flooding

10.1 Introduction
This chapter describes the baseline hydrological and flood
conditions in the study area and the potential impacts
that may arise from the construction and operation of the
project and the 20-year airport development scenario.
The purpose of this assessment is to:
→→ Understand the existing surface water drainage and
flood behaviour within and surrounding the Airport;
→→ Assess the ultimate flood behaviour based
on the terminal and apron expansion and
drainage realignment;
→→ Determine any potential impacts associated with the
ultimate expansion and drainage diversion;
→→ Outline mitigation measures that will be implemented
to eliminate or reduce potential impacts to an
acceptable level.

Gold Coast Airport Flood Assessment
The purpose of this report was to assess the flood risk
on the Airport as a result of expansion associated with
fulfilment of the 2006 master plan. A 2D/1D TUFLOW
flood model was developed, based on the City of Gold
Coast Coolangatta Creek model. The 2006 fully developed
master plan was then simulated and the impacts
reported upon.

10.1.1.2 Model Scenarios
Various hydraulic model scenarios have been assessed
based on the influence from the downstream model
boundary condition (i.e. sea level and beach outlet
blockage). The downstream model boundary condition
is also referred to as tailwater. The following scenarios
were assessed:
→→ Free Outlet: relates to no tidal or backwater influence
(tailwater is the invert of the outlet pipe);

The study area for the hydrology and flood assessment
includes the surface drainages on the Airport and
downstream, within the Coolangatta Creek Catchment
and Cobaki Broadwater Catchment. The catchment
context is described further in Section 10.2.1.

→→ Storm Surge: relates to sea level based on various
storm surge events;

10.1.1

→→ Climate Change: relates to the 1 percent AEP rainfall
event with 5 percent AEP storm surge level and an
allowance of 0.8 metres for sea level rise due to
climate change. As such the tailwater level will be 2.7
metres AHD.

Methodology

The methodology for the hydrology and flooding study
included a desktop review of previous investigations,
update and development of a computer-generated
hydrologic and hydraulic model.

10.1.1.1 Previous Investigations
Several flood studies have been previously undertaken
within the vicinity of the project, and have informed this
assessment and are discussed below.

Tugun Bypass EIS
The Tugun Bypass flooding and hydrological assessment
assessed the flooding impacts of the Tugun Bypass which
traverses the airport lease. The assessment identified
that the bypass would have negligible impacts to the
conveyance characteristics of the overflow channel from
the existing drainage reserve to the Cobaki Broadwater.

Coolangatta Creek Stormwater Investigation
This investigation was undertaken as part of planning
for the City of Gold Coast. It involved modelling of the
catchment and the identification of possible stormwater
improvement options. A hydraulic model was developed,
incorporating catchment hydrology and the assessment of
identified stormwater options.
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→→ Blocked Kirra Beach Outlet: relates to a blocked Kirra
Beach pipe outlet (i.e. due to sand buildup at outlet)
and 5 percent Annual Exceedance Probability (AEP)
storm surge (1.9 metres AHD);

10.1.1.3 Model Parameters
A set of assumptions with respect to model parameters
were developed in conjunction with Tweed Shire Council
(TSC) and City of Gold Coast (COGC).
Table 10.1 outlines the current model parameters that
were adopted within the revised TUFLOW model. These
model parameters satisfied the requirements of both
COGC and TSC.
Some of the parameters used in the model were adopted
on the basis of the previous storm tide study conducted
for COGC (GHD 2013). The storm tide study simulated
tidal levels due to various influences including normal tidal
cycles, tropical cyclones and extra-tropical effects over a
50,000 year period. The resulting data was analysed to
provide estimates of storm surge levels for different return
periods taking account of all causes of storm surge.
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Table 10.1: TUFLOW Model Parameters
Parameter

Adopted Parameter

Basis for adoption

5% AEP Rainfall Event

39% AEP Storm Surge Event
(1.4 m AHD)

Tables 10 and 15 of COGC Storm
Tide Study (GHD, 2013)

2% AEP Rainfall Event

20% AEP Storm Surge Event
(1.5 m AHD)

Tables 10 and 15 of COGC Storm
Tide Study (GHD, 2013)

1% AEP Rainfall Event

5% AEP Storm Surge Event
(1.9 m AHD)

Tables 10 and 15 of COGC Storm
Tide Study (GHD, 2013)

0.2% AEP Rainfall Event

1% AEP Storm Surge Event
(2.2 m AHD)

Tables 10 and 15 of COGC Storm
Tide Study (GHD, 2013)

Climate Change Sensitivity
Analysis (1% AEP Rainfall Event)

5% AEP Storm Surge Event (1.9 m AHD)
+ 0.8 m (Year 2100 increase)

Tables 10 and 15 of COGC Storm
Tide Study (GHD, 2013)

Initial Water Level

As above

As above

Gold Coast Highway Cross
Drainage Structure Blockage

50% (applied to all scenarios)

Medium likelihood of blockage with
upstream local catchment being
airport carpark and terminal building

Catchment Land Use

Consistent with COGC planned land use

Critical Storm Duration

6hrs.

Based on previously accepted
modelling
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The previously developed TUFLOW model was updated to
reflect current conditions. Due to the effects of combined
probabilities, the storm surge return period that has been
adopted is lower than the rainfall event. The probability of a
1% AEP storm surge occurring at the same time as a 1%
AEP storm on land is significantly less than 1%. The storm
surges used for each return period flood event are generally
specified by the local government. In this case the adopted
tailwater conditions for each different event were selected in
consultation with COGC, Tweed Shire Council and the Airport
and were considered acceptable based on consistency with
COGC adopted levels and standard industry practice.

10.1.3.2 Tweed Shire Council
The Tweed Shire Local Environment Plan 2014 identifies
flood planning areas in the shire, with the objective of
minimising the flood risk associated with the use of land,
to allow development on land that is compatible with the
land’s flood hazard and to avoid significant adverse impacts
on flood behaviour and the environment. The Cobaki
Broadwater and southern parts of the Airport adjacent to
the Tugun Bypass are mapped as flood prone areas.

10.1.2 Assumptions and Technical
Limitations

Commonwealth Airport land is governed by the Airports
Act and is not subject to local planning instruments.
However the flood modelling conducted for the project
has considered the potential hydrological and flood
impacts adjacent to the Airport in Tweed Shire, and has
assessed the extent to which the project will affect water
discharge to the Cobaki Broadwater.

The assumptions/parameters used in the flood model are
identified in Table 10.1.

10.2 Baseline Conditions

Reporting locations are shown on Figures 10.1 to 10.7.

Model limitations include:
→→ Existing LiDAR data supplied does not represent critical
levels along the Tugun Bypass Tunnel. As such, the
hydraulic model has been manually manipulated to
represent critical features such as the Tugun Bypass
Tunnel walls and the southern drainage channel at the
end of the runway;
→→ The accuracy of the model results is limited to the grid
size used (4 metres) in the flood model and the digital
elevation models used to create the models;
→→ The model was cross-checked against historical flood
event flows provided by CoGC and the model outputs
in these events appeared reasonable.
Despite the above limitations, the model is considered to
provide a suitable representation of likely flood conditions
in the study area and has enabled the concept design to
be developed accordingly.

10.1.3 Policy Context and
Legislative Framework
Developments at the Airport have the potential to influence
downstream flood conditions within the City of Gold Coast
and the Tweed Shire Council.

10.1.3.1 City of Gold Coast
An agreement is in place between GCAPL and City of
Gold Coast regarding maintenance of a set volume of
stormwater storage within the Airport’s drainage reserve.
The modelling conducted for this study has been used to
assess whether the flood storage capacity of the realigned
drainage reserve is consistent with the objective of no
change to downstream flood conditions.
The City of Gold Coast City Plan identifies areas requiring
flood assessment within the city, including areas adjacent
to the Airport in Bilinga and Coolangatta.
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10.2.1

Catchment Context

The Airport sits largely within the Coolangatta Creek
catchment which covers an area of approximately 440
hectares. Coolangatta Creek catchment is relatively small
and is the southern-most catchment wholly contained
within the boundary of the COGC, bordering Currumbin
Creek catchment to the north and Cobaki Broadwater/
Tweed River Estuary catchment to the south in New South
Wales. The catchment can be divided into two sections: a
steep upper north, and the flat coastal plain in which the
Airport sits.
Coolangatta Creek catchment is highly urbanised and
includes the suburbs of Tugun Heights, Tugun, Bilinga,
the majority of Coolangatta and Kirra. Current land uses
include urban residential, open space (public parks, sport
and recreation) and the Airport itself. Whilst pockets of
remnant native vegetation exist in the catchment, they are
highly fragmented (City of Gold Coast 2014).
The Cobaki Broadwater is a tidal inlet adjacent to the
Airport on the Terranora branch of the Tweed Estuary. The
Cobaki is to the west of the Pacific Motorway from the
project footprint. It is a shallow estuarine lake, with a depth
of approximately 0.5 - 1.5 metres, receiving freshwater
discharge from Cobaki and Piggabeen Creeks (Australian
Wetlands, 2010). The Broadwater discharges into Terranora
Inlet, approximately 3.7 kilometres upstream of its
confluence with the Tweed River. Surface water generated
from the Airport is partially discharged to the Cobaki.
The Cobaki is used for recreation purposes and is well
vegetated along the Gold Coast Airport portion. The
Cobaki and its catchment provides habitat for a number
of rare or threatened flora and fauna species, although
the ecosystem is fragmented. The Cobaki acts as both a
flow path for local stormwaters and as a backwater of the
Tweed River.
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10.2.2

Airport Drainage

The Airport is situated on a flat coastal sand plain which
previously contained many small lakes and swamps.
The existing drainage network through the Airport was
constructed during airport development, sand mining
and construction of community infrastructure since the
mid-1900’s.
The Airport drainage system consists of pipe and box
culverts under pavement crossings, and grass-lined and
concrete-lined channels. The Airport drainage reserve is the
main surface water feature on the Airport and commences
at Betty Diamond Park at the Airport’s northern boundary.
The drainage reserve is an open channel, approximately 2.9
kilometres in length, which flows through the Airport from
north to south east, discharging via culverts beneath the
Gold Coast Highway to the Kirra Beach outfall within the
City of Gold Coast local government area. The drainage
reserve receives stormwater from an urban catchment of
approximately 3.7 square kilometres. The Winston Street
sub-catchment discharges immediately upstream of the
Kirra Beach outfall.
The behaviour of the Kirra Beach outfall is such that
periodically a sand bar builds up and partially blocks the
outflow until it is either removed by wave activity from
the ocean, stormwater flows with an appropriate scour
velocity, or physically by the City of Gold Coast.
During rainfall events, the drainage reserve within Airport
land provides important storage volume, minimising the
risk of flooding to residential areas.
The south western portion of the Airport is within the
Cobaki Broadwater catchment, and stormwater from
this part of the site flows to the Cobaki Broadwater. The
existing drainage reserve contains a Cobaki Broadwater
breakout channel that directs stormwater during high flow
events to the Cobaki Broadwater.

10.2.3

Flood History

Several flood events have been recorded in the
Coolangatta Creek catchment over the last 55 years which
have resulted in localised inundation both within and
surrounding the Airport.
Key events in the last 50 years include:
→→ 25th March 1976: inundation of properties, particularly
around the Winston Street area which is southeast of
the Airport;
→→ 30th June 2005: property inundation around Cabarita
Avenue, Kaleena Street and Coolangatta Road in the
north, within the Airport and Winston Street in the
south. Operations at the Airport were suspended due
to flooding around the terminal.

10.2.4

Existing Flooding Regime

described with reference to previous studies and the
baseline flood modelling conducted for this assessment.
The results of the baseline flood modelling (flood depth
and reporting locations) are summarised in the following
sections and in Figures 10.1 to 10.7 . Modelling was
conducted for the 0.2%, 1%, 2% and 5%, AEP events
using the GHD storm surge levels as tailwater levels for
each rainfall event as shown in Table 10.2.
Flood waters enter the Airport from the north-west and
are mostly conveyed within the drainage reserve, with
breakouts predicted at the following locations:
→→ Upstream of the terminal;
→→ Over the runway adjacent to Taxiway Echo in events
greater than the 5% AEP;
→→ Over the spillway located at the southern end of
Taxiway Echo that is conveyed via another channel
parallel (eastern side) to the southern end of the runway
into Cobaki Broadwater.
Flood levels at the southern end of the runway are
dominated by tailwater levels associated with the
Cobaki Broadwater. Conveyance of flood and stormwater
in this area is limited as a result of the high tailwater
levels adopted.
The Tugun Bypass tunnel was not inundated in all baseline
events analysed.

10.2.4.1 0.2 percent AEP Event
The eastern edge of the southern end of the runway was
predicted to be inundated in the 0.2 percent AEP event
(Figure 10.2).

10.2.4.2 1 percent AEP Event
Approximately 3.4 m³/s is conveyed to the Cobaki
Broadwater in the 1 percent AEP via culverts under
the southern end of the runway. Runway immunity is
preserved except in the blocked outlet scenario when
the eastern edge of the southern end of the runway is
inundated (Figure 10.6).
Approximately 2.7 m³/s in the 1 percent AEP event bypass
the culverts that pass underneath the runway and is
conveyed to the Cobaki Broadwater via the southern drain
at the end of the runway.
The Gold Coast Highway culverts convey approximately
11.4 m³/s in the 1 percent AEP event that is eventually
discharged to North Kirra Beach via another set of
culverts (2 / 3100 millimetres x 1800 millimetres reinforced
concrete box culverts) that convey approximately 14 m³/s
in the 1 percent AEP event.
The Coolangatta Creek catchment peaks approximately
three hours after the Winston Street catchment peaks at
the Gold Coast Highway in the 1 percent AEP event.

The existing flood regime at the Airport has been
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10.3 Significance Criteria

10.2.4.3 5 percent AEP Event
Flow breakout upstream of the terminal (across the apron
in front of the terminal building adjacent to the drainage
reserve) is predicted in the 5 percent AEP and larger
events (Figure 10.5).
Flow breakout over the runway adjacent to Taxiway Echo
is predicted in the 5 percent AEP event and larger events.
The drainage reserve spillway at the southern end of
Taxiway Echo has a 5 percent AEP event flood immunity.

Significance criteria have been used to assess the
potential impacts that may arise from the project with
respect to flooding (flood levels, duration and flow
velocities) and hydrology. The significance criteria in
Table 10.3 have been derived from the generic criteria, in
Chapter 6 Assessment Methodology but have been made
specific to this chapter.
As the Airport is on Commonwealth Land, the EPBC Act
is applicable, and consideration has been given to the
EPBC Significant Impact Guidelines for Actions on, or
impacting upon, Commonwealth Land, and actions by
Commonwealth agencies.

Table 10.2: Scenarios Tested
Senario

0.2% AEP

Kirra Beach Free Outlet
Storm Surge Tailwater Scenario

1% AEP

5% AEP

Figure 4

Figure 5

Figure 1
Figure 2

Kirra Beach Blocked Outlet

Figure 3
Figure 6

(sensitivity test for a 100% blocked Kirra Beach
outlet pipe with a storm surge tailwater level)
Climate Change Tailwater Scenario
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Figure 10.1: Baseline 1% AEP Free Outlet Scenario Peak Flood Levels
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Figure 10.2: Baseline 0.2% AEP Storm Surge Scenario Peak Flood Levels
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Figure 10.3: Baseline 1% AEP Storm Surge Scenario Peak Flood Levels
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Figure 10.4: Baseline 2% AEP Storm Surge Scenario Peak Flood Levels
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Figure 10.5: Baseline 5% AEP Storm Surge Scenario Peak Flood Levels
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Figure 10.6: Baseline 1% AEP Blocked Outlet Scenario Peak Flood Levels
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Figure 10.7: Baseline 1% Climate Change Scenario Peak Flood Levels
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10.4 Impact Assessment
10.4.1

Scenario Modelled

The scenario adopted for the flooding assessment is based
on the masterplan for the Airport and includes ultimate
development of the southern apron area. This allows for the
following changes to topography and land use:
→→ Extension of the drainage reserve channel south, parallel
to the southern extent of Taxiway Charlie and then east
on a curved path towards the Gold Coast Highway
culvert outlet;
→→ Provision of a new apron area (approximately 35Ha) with
revised grading and surfacing;
→→ Provision of new taxiways Lima and Mike adjacent
Taxiway Charlie, with culvert crossings of the new
drainage reserve channel;
→→ Infill of the existing drainage reserve link immediately
south of the current terminal; and
→→ Infill and further channelisation of the existing drainage
reserve adjacent the Australian Federal Police and
Southern Cross University sites.
Modification of the hydraulics of the area was also designed
through provision of flow controls (outlet weirs and pipes
at various levels) along the new drainage reserve to mimic
the existing flow regime and replicate the key existing flow
characteristics to the Cobaki and Kirra areas.

10.4.2

Basis of Assessment

Design standards for the apron and taxiway (upon which
the Airport was developed) require immunity from a 2
percent AEP event and accordingly, the drainage channel
realignment has been designed to accommodate this (and
lesser) events, and intended to minimise any negative
impact on the existing flood regime on Airport:
In accordance with industry standards, flood mapping for
the 1 percent AEP event has been prepared for this MDP,
and the impacts assessed.
Flood impact maps (showing expected changes in flood
depth) and reporting locations for the 1 percent AEP
event for each of the three modelled scenarios below are
presented in Figures 10.8 to 10.10:
i. Free Outlet Scenario;
ii. Storm Surge Scenario;
iii. Kirra Beach Blocked Outlet Scenario (sensitivity test for a
100 percent blocked outlet).
Tailwater conditions and initial water levels as outlined in
Section 10.1.1.2 and Table 10.1 have been adopted for
the analysis.

10.4.3

Results

Water surface levels and flows for the 1 percent AEP event
for each of the scenarios listed above are summarised in
Table 10.4 and Table 10.5 and shown in Figures 10.8, 10.9
and 10.10. The following modelling outcomes are recorded:

82

→→ Currently the flood modelling indicates that due to high
tailwater levels some isolated areas of Taxiway Charlie
and Lima have only 5% flood immunity during storm
surge and blocked outlet scenarios, with some flood
overtopping of these taxiways occurring in the 2% AEP.
Further enhancements to the drainage reserve scheme
will be explored in detailed design stage in order to
mitigate these impacts so that there is no worsening of
conditions on Airport as a result of the project;
→→ Currently the flood modelling indicates an increase of
approximately 18mm flood depth within the Winston
Street catchment within the 1% AEP Free Outlet
Scenario. Further enhancements to the drainage reserve
scheme during detailed design will slightly increase the
available storage within the Airport in order to mitigate
this impact and eliminate the increase to flood depths.
Otherwise no other flood level impacts (increases)
external to the Airport are predicted for all three
scenarios;
→→ No flood impacts (increases in peak discharge) are
predicted downstream of the Gold Coast Highway for
each of the modelled scenarios. This can be attributed
to an increase in the flood storage available within the
channel;
→→ No flood impacts (increases in peak discharge and total
volume) are predicted for the Cobaki Broadwater for
each of the modelled scenarios. This can be attributed
to an increase in the flood storage available within the
channel;
→→ The Tugun Bypass tunnel is predicted to remain immune
in the 1 percent AEP flood; this matches the flood
immunity for the bypass provided in the Tugun Bypass
Environmental Impact Statement (Technical Paper
Number 8 Flooding and Hydrological Assessment);
→→ The baseline and ultimate case model results predicted
the immunity of the Tugun Bypass tunnel to exceed the
0.2 percent AEP. As such, the existing Tugun Bypass
flood immunity is not compromised in the ultimate case;
→→ Flood depths are shown to be increased between the
runway and Taxiway Charlie (reporting points RP13
to RP17) for the Storm Surge and Blocked Outlet
scenarios. This can be attributed to an increase in
flows directed to this flood storage area from water
overtopping the taxiway at the current high-low spillway
location. Refer Figures 10.9 and 10.10;
→→ In the case of the Blocked Outlet Scenario there is a
nominal increase (up to 50 millimetres) in inundation
of the eastern edge of the southern end of the runway
(refer Figure 10.10 south-west of reporting points
RP16 and RP17). This should not significantly affect
the ability of the runway to operate and in addition, this
is considered to be low risk due to the fact that Kirra
Beach outlet is unlikely to experience a full blockage;
→→ Flood depths are shown to be reduced within the
existing eastern portion of the drainage reserve as a
result of the channel realignment;
→→ Excluding the existing apron, flood depths upstream of
the channel realignment within the Airport, are predicted
to experience minor changes.

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Flood volumes for the free outlet condition (which is
the outlet condition considered reasonable to adopt for
comparison purposes), and for three AEP events are
reported on in Table 10.6. It should also be noted that the
flood volumes provided in Table 10.6 have been calculated
based on the simulation period of the hydraulic model (12
hours). If the model was simulated for a longer duration to
drain all water from the system, the volume to Cobaki would
not increase as the water level drops below the critical weir
level, however the volume to Kirra Beach is expected to
increase as remaining flows drain to Kirra Beach.

10.4.3

Standard Mitigation Measures

Flood modelling results have predicted that no tangible
flood impacts are expected as a result of the development,
as the design incorporates the mitigation measures
described in Table 10.7.
Table 10.7 identifies when the designed mitigation
measures will be implemented. Some measures are only
required for the Master Plan Aviation Development (i.e. full
development of the Future Development Area), others will
be implemented as part of the project.

Table 10.3: Significance Criteria – Hydrology and Flooding
Very High
Adverse

Impacts tend to be permanent, irreversible or otherwise long term and can occur over large scale
areas, outside the airport boundary.
Large scale changes to drainage patterns (duration and velocity) which result in permanent or long
term adverse changes to the quantity or availability of surface water downstream with subsequent
long term impacts to communities, property, vegetation or species of national significance.
Significant increase to flooding beyond the airport boundary.
Duration: Temporary

High
Adverse

Impacts tend to be permanent or irreversible or otherwise long to medium term, and can occur over
large or medium scale areas, including outside the airport boundary.
Medium to large scale changes to drainage patterns with medium to long term impacts to
communities, property, vegetation or species of national significance.
Medium to large scale flooding beyond the airport boundary.
Duration: Temporary

Moderate
Adverse

Impacts can range from long term to short term in duration, can occur over medium scale areas or
otherwise represent a significant impact at the local scale.
Localised changes to drainage patterns with short to medium term impacts to communities, property,
vegetation or species of local, state or national significance.
Localised flooding beyond the airport boundary.
Appropriate management measures can mitigate most adverse effects.
Duration: Temporary

Minor
Adverse

Impacts tend to be short term or temporary and/or occur at local scale.
Localised changes to drainage patterns with no significant impacts on community, property,
vegetation or species of local, state or national significance.
Localised flooding within the airport boundary.
Appropriate management measures can mitigate any adverse effects of local significance.
Duration: Temporary

Negligible

No change to the existing situation. This could include for example impacts which are beneath levels
of detection, impacts that are within the normal bounds of variation or impacts that are within the
margin of forecasting error.

Beneficial

Where the project results in a beneficial change to drainage patterns that reduces flood
impacts downstream and results in beneficial impacts to vegetation or species of local, state
or national significance. The risk of adverse environmental impact is reduced and the receiving
environment enhanced.
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Figure 10.8: 1% AEP Free Outlet Scenario Flood Depth Impact
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Figure 10.9: 1% AEP Storm Surge Scenario Flood Depth Impact
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Figure 10.10: 1% AEP Blocked Outlet Scenario Peak Flood Levels
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Table 10.4: 1% AEP Water Surface Levels
Reporting
Point

Baseline Case
Free Outfall
Scenario
(m AHD)

Ultimate Case
Free Outfall
Scenario
(m AHD)

Baseline Case
Storm Surge
Scenario
(m AHD)

Ultimate Case
Storm Surge
Scenario
(m AHD)

Baseline Case Ultimate Case
Blocked Outlet Blocked Outlet
Scenario
Scenario
(m AHD)
(m AHD)

RP1

2.22

2.22

2.42

2.37

3.71

2.98

RP2

2.67

2.59

2.82

2.67

3.71

2.96

RP3

2.68

*

2.83

*

3.71

*

RP4

*

*

*

*

*

*

RP5

1.30

*

1.92

*

1.96

*

RP6

1.39

*

1.92

*

1.96

*

RP7

1.64

*

1.93

*

1.98

*

RP8

2.77

3.16

2.87

3.36

2.96

3.42

RP9

*

3.16

3.10

3.37

3.25

3.42

RP10

2.94

3.56

3.13

3.60

3.30

3.60

RP11

3.52

3.59

3.61

3.66

3.69

3.66

RP12

3.71

3.78

3.82

3.88

3.85

3.88

RP13

3.47

3.47

3.48

3.53

3.51

3.53

RP14

2.52

2.54

2.95

3.29

3.32

3.32

RP15

2.24

2.45

2.94

3.29

3.32

3.31

RP16

2.24

2.45

2.94

3.29

3.31

3.31

RP17

2.29

2.44

2.90

3.28

3.31

3.30

RP18

1.27

1.23

1.92

1.91

1.95

1.96

*Reporting points not in flood extent
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Table 10.5: Peak Flows

Flow Reporting Location

Storm Surge Scenario
Peak Flow (m³/s)

Blocked Outlet Scenario
Peak Flow (m³/s)

Free Outfall Scenario
Peak Flow (m³/s)

Exist1/Dev1 (900 pipes to
Cobaki)
(see Figures 10.8 -10.10)

3.3/3.8

3.9/3.9

3.4/3.7

Exist2/Dev2 (drainage
reserve downstream of 525
pipe outlet)
(see Figures 10.8 -10.10)

6.8/8.6

11.7/7.9

3.3/8.7

Exist3/Dev 3 (Southern
Cross University Drain)
(see Figures 10.8 -10.10)

11.5/6.04

2.2/5.7

13.5/5.3

Exist4/Dev4 (Kirra
downstream of GC
highway)
(see Figures 10.8 -10.10)

12.0/10.3

2.7/2.7

11.4/10.6

9.0/7.3

19.0/20.5

2.7/2.3

Exist5/Dev5 (Southern
Drain to Cobaki)

Table 10.6: Volumes for Free Outlet
AEP
1% AEP

2% AEP

5% AEP

88

Scenario

Total Volume to Cobaki (ML)

Volume to Kirra Beach (ML)

Existing

171

312

Developed

172

316

Existing

131

287

Developed

125

301

Existing

87

245

Developed

88

258
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Table 10.7: Standard Mitigation Measures

Mitigation Measure

Description of Mitigation

Implementation

Drainage channel realignment

Provide drainage channel realignment
cross section width 3m base width and
invert level 0.7m AHD.

Project LIFT

Stormwater flows to Cobaki
Broadwater

Reduce inlet capacity of all the 5 No
existing 525mm diameter pipe culverts
under Taxiway Charlie which currently
discharge via the culverts under the
runway into Cobaki Broadwater.

Project LIFT

Bioretention area south of apron
and north of southern most
taxiway (open area within apron)

Provide stormwater quality treatment for
the Master Plan Aviation Development.
For example, a potential bioretention area
south of the apron, with connection to
the realigned drainage channel.

Master Plan Aviation Development

Optimise eastern portion of
existing drainage reserve

Infill drainage channel to provide
formalised open trapezoidal channel

Project LIFT – Stage 2 Earthworks

Taxiway Echo connections to
Taxiway Charlie

Provide 4No 2400 mm x 1800 mm
Reinforced Concrete Box Culverts under
each taxiway connection.

Provide one taxiway connection as
part of Project LIFT and the balance
concurrent with future staged
expansion

Major Development Plan
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Moderate

Negligible

Beneficial

Beneficial

As per Table 10.7

As per Table 10.7

As per Table 10.7

As per Table 10.7

Increase in stormwater
runoff – increased flood
levels within Airport
to existing apron and
associated taxiway

Increase in stormwater
volume to Kirra Beach

Small decrease in
stormwater peak flow to
Kirra Beach

Small decrease in
stormwater peak
flow rate to Cobaki
Broadwater

Stormwater
runoff

Stormwater
runoff

Stormwater
runoff

Stormwater
runoff
Likely

Likely

Almost Certain

Likely

Low

Low

Low

Medium

Risk Rating

Significance
of Impact

Standard
Mitigation
Measures
Required

Impact Detail

Impacting
Process
Likelihood of
Impact

Initial Assessment with Standard Mitigation (i.e. Statutory Compliance)
in Place

Hydrology & Flooding

Table 10.8: Hydrology and Flooding Impact Assessment

N/A

N/A

N/A

Optimise
drainage
reserve in
detailed
design
stage to
increase
storage
volume

Additional
Mitigation
Measures

N/A

N/A

N/A

Minor

Significance
of Impact

N/A

N/A

N/A

Unlikely

Likelihood of
Impact

N/A

N/A

N/A

Low

Residual Risk
Rating

Residual Assessment with additional mitigation in place
(i.e. those actions recommended as part of the impact
assessment)

10.5 Additional Mitigation
Measures
No additional mitigation measure are necessary.

10.6 Residual Impacts
Residual impacts are shown in Table 10.8.

10.7 References
Australian Wetlands, 2010. Coastal Management Plan for
Cobaki Broadwater and Terranora Broadwater. Prepared
on behalf of Tweed Shire Council.
City of Gold Coast, 2014. Pacific Beaches Catchment.
Available at: http://www.goldcoast.qld.gov.au/
environment/pacific-beaches-catchment.html. Accessed
December 2014.
GHD, 2013. Gold Coast City Council Storm Tide Study,
Final Report Addendum. A report prepared for Gold Coast
City Council, 2013.
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11.0

Terrestrial and
Aquatic Flora
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11

Terrestrial and Aquatic Flora

11.1

Introduction

This Chapter describes the terrestrial and aquatic flora
within the study area, in particular in the project footprint,
and assesses the potential impacts of the project on these
features. Appropriate mitigation measures have been
described for the identified impacts.
The study area for the assessment of impacts to flora
values was defined by the perceived extent of the direct
and indirect potential impacts resulting from the project.
The ecology study area is illustrated in Figure 11.1.

11.1.1

Methodology

11.1.1.1 Desktop Study and Previous
Field Investigations
A number of ecological studies have been conducted
at the Airport, including within and adjoining the project
footprint since 1998 when GCAPL took over the
management of the airport lease. Detailed ecological
survey of the project footprint and other airport precincts
was completed in 2004-2005 which included targeted
flora and fauna surveys for species of legislative
significance. Regular ongoing monitoring has been
conducted at the Airport since this time, including sites
within the project footprint.
A Significant Species Map for the Airport was prepared
in 2006 based on review of literature and previous
studies, and has been updated several times to reflect the
findings of historic and recent monitoring (most recently
October 2014).
Prior to the commencement of the ecological field survey
for the project, a desktop review of government ecological
databases and previous studies conducted within the
project footprint and adjoining areas was conducted to
identify potential ecological values, including conservation
significant flora and fauna species, which may occur within
the project footprint.
The following databases, maps and documents were
reviewed in the preparation of this MDP:
→→ Environment Protection and Biodiversity Conservation
Act 1999 Protected Matters Search Tool (PMST)
Report, search area defined by a 10 kilometre buffer of
the project footprint;
→→ Queensland Government Wildlife Online Database,
search area defined by a 10 kilometre buffer of the
project footprint;
→→ Queensland Herbarium HERBRECS database,
search area defined by a 10 kilometre buffer of the
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project footprint;
→→ Queensland Regulated Vegetation Management
mapping, version 8.0;
→→ Queensland Wetland mapping;
→→ Atlas of New South Wales Wildlife Database.
Key ecology studies were reviewed as part of the
desktop study.

11.1.1.2

Field Assessments

EPBC Act Referral Survey
Preliminary ecological fieldwork was conducted in the
project footprint in June 2014 to inform the identification
of conservation significant species and ecological
communities. Fieldwork included several transects and
quadrat surveys over two days to identify habitat areas for
the Wallum Sedge Frog (Litoria olongburensis) and other
significant flora species (transect and quadrat locations
are shown in Figure 11.2. The preliminary survey
provided an indication of potential habitat areas within
the project footprint, for confirmation in later studies. The
results of this preliminary survey were used to inform the
assessments in the project EPBC Act referral by GCAPL.
The Draft Survey Guidelines for Australia’s Threatened
Orchids and the New South Wales Threatened Biodiversity
Survey and Assessment Guidelines were used during the
preliminary survey.
MDP Surveys
Targeted conservation significant species surveys were
undertaken in September 2014 (dry season) and January
2015 (wet season) by three suitably qualified ecologists to
compile a list of flora species which are present within the
project footprint (subject to the availability of fertile material
to allow for species identification).
A representative sampling approach was employed as
part of the field sampling methodology.
Survey sites were selected which were specifically
identified as containing ecological features of interest. The
following features were used to target areas:
→→ Areas containing a representative example of a distinct
vegetation community;
→→ Areas containing landscape features that were
considered likely to support conservation
significant species;
→→ Areas known to support conservation
significant species;
→→ Areas that have not been subject to previous
ground-truthing.

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

The location of the assessment sites are illustrated in
Figure 11.2.
During the project ecological field investigations,
targeted searches for conservation significant flora
species identified as potentially occurring within the
area (i.e. Lesser swamp orchid [Phaius australis]) were
conducted. Abundance data was collected for any
conservation significant flora species identified within the
project footprint.
In instances where flora species were unidentifiable in the
field, samples were collected and plant identification was
conducted ex situ using appropriate reference material.
Where sample identification was not possible, samples
were lodged with the Queensland Herbarium for formal
identification and/or confirmation.
Vegetation community mapping has previously been
developed for the project footprint and was confirmed
during the project ecological field investigations. Detailed
vegetation transects were not considered to be required
to reconfirm the vegetation community mapping. During
the dry season survey a quadrat assessment site
was conducted in each vegetation community type,
in accordance with the New South Wales Threatened
species Survey and Assessment Guidelines to conduct
spot checks of the vegetation community mapping. A
20 x 20 metre plot was established to collect information
pertaining to the relative density and species composition
of the Emergent (E), Canopy (T1, T2, T3), Shrub (S1, S2,
S3) and Ground (G) strata layers.
During the dry season survey, the results of the quadrant
assessment were compared to the vegetation community
mapping previously developed. If a discrepancy was
identified, a 100 metre vegetation transect was conducted
to collect information pertaining to floristics and structure.
Data collected during the transect assessment included:
→→ Emergent and canopy species percentage cover
»» The canopy intercept method was used to calculate
the crown cover/ Foliage Projective Cover (FPC). A
100 metre transect was established and the canopy
intercept of trees that occurred along the transect
were recorded, refer Figure 11.3. Tree species and
an approximation of their height were also recorded.
→→ Emergent, canopy and shrub species stem counts
»» Direct stem counts were used to assess the density
of emergent, canopy and shrub species. A sampling
quadrat (i.e. 0.1 hectares in area) was established
(i.e. 50 metres long and 20 metres wide) along the
above transect. Within this quadrat, all large trees
(i.e. canopy species greater than 20 centimetres
Diameter at Breast Height [DBH]) and shrubs greater
than 60 centimetres in height were counted and
recorded to species level. An estimation of the
height range and mean height of dominant species
were also recorded.
→→ Ground stratum species

»» Species composition within the ground stratum
was assessed by estimating the percentage cover
of each species contained within the sample area.
Sampling was undertaken in five separate one
metre by one metre quadrats. The position of
these quadrats is provided in Figure 11.3. Species
contained within each of these sampling quadrats
were recorded.

11.1.1.3

Permits to Conduct Works

The ecological field assessments were conducted in
accordance with Queensland and New South Wales
scientific and ethics permits.

11.1.1.4

Nomenclature

Scientific and common names used in this Chapter
to describe flora species were obtained from Bostock
and Holland (2010), Haslam (2004) and Stephens and
Sharp (2009).

11.1.1.5 Assessment of the Likelihood
of Occurrence of Conservation
Significant Species
The likelihood of conservation significant species listed
under the provisions of the EPBC Act, Queensland Nature
Conservation Act 1992 (NC Act) and/or the New South
Wales Threatened Species Conservation Act 1995 (TSC
Act) occurring within the project footprint was determined
based on the results of the desktop study and field
assessments. The likelihood of occurrence assessment
is central to determining which conservation significant
species are identified as receptors for the project. The
following applies to both flora and fauna (Chapter 12
Terrestrial and Aquatic Fauna).
Conservation significant species with a moderate
likelihood of occurrence or those which are identified in
the project footprint during the field assessment were
assessed as receptors. Conservation significant species,
for which a low likelihood of occurrence has been
established, were not considered further as part of this
impact assessment.
This process allowed for the identification of species that
are more likely to be at risk from potential project impacts.
The likelihood of occurrence assessment was based on
records collected during the field assessments, previous
records from the study area, current (known) distribution
range and the presence and condition of suitable habitat
within the project footprint.
Species considered to have a low likelihood of
occurrence include species that fit one or more of the
following criteria:
→→ Have not been recorded previously in the project
footprint and adjoining areas and for which the study
area is beyond the current distributional limits;
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→→ Use specific habitat types or resources that are not
present in the project footprint;
→→ Are unlikely to maintain sedentary populations, however
may seasonally utilise resources within the study area
opportunistically during variable seasons or migration
(relevant to fauna only);
→→ Are considered locally extinct.
Species considered to have a moderate likelihood of
occurrence include species that fit one or more of the
following criteria:
→→ Have infrequently been recorded previously in the
project footprint and adjoining areas;
→→ Use habitat types or resources that are present in
the project footprint, although generally in a poor or
modified condition;
→→ Are unlikely to maintain sedentary populations, however
may seasonally utilise resources within the study area
opportunistically during variable seasons or migration
(relevant to fauna only).
Species considered to have a high likelihood of
occurrence include species that:
→→ Have been identified and recorded within the
project footprint.
The likelihood of occurrence assessment does not entirely
rule out the potential for a species to occur in the project
footprint as habitat anomalies, range extensions and
misidentifications are known to occur.

11.1.2 Assumptions and Technical
Limitations
The information presented in this chapter is subject to
survey limitations. The ecological field assessment was
conducted to provide an overview of the ecological
values within the project footprint, with specific focus on
conservation significant species. The field assessment
methodology was developed to provide for a broad
assessment of the terrestrial and aquatic ecological values
of the project footprint to identify the impacts that may
arise as a result of the project.
The flora assessment does not provide a comprehensive
list of all flora species within the project footprint but rather
a description of the dominant species which define the
vegetation communities present. It is important to note
that some flora species may not have been identified due
to a lack of fertile material or plants lying dormant at the
time of the survey.
An integrated Global Positioning System (GPS) was used
to locate survey areas. Handheld Garmin GPS units (GPS
map 76) were also used during the field investigations. It
should be noted that while efforts were made to ensure
the GPS co-ordinates provided in this chapter are
accurate, a margin of error of approximately +/- 15 metres
is expected due to the limitations of the devices used and
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the recording environment.
The flora surveys conducted for this project, when
supplemented with the existing flora and vegetation
community surveys on Airport land over several years and
seasons, provides sufficient baseline flora information for
the purposes of assessing the impacts of the project.

11.1.3 Policy Context and
Legislative Framework
The legislation and policy described in this section are
relevant to both flora and fauna (Chapter 12 Terrestrial
and Aquatic Fauna).

11.1.3.1

Airport Planning Framework

Background
In accordance with the Airports Act 1996 and Airports
(Environment Protection) Regulation 1997 (AEPR), GCAPL
has prepared an Environment Strategy which forms part of
the Master Plan which identifies Enviromentally Significant
Areas (ESAs) within the Airport. Flora and fauna species
and/or communities/habitats deemed to be significant
under federal and/or state environmental legislation were
considered in the determination of ESAs.
Relevance to the Project
The majority of the project footprint is identified as an
ESA, refer Figure 11.5. Vegetation communities and
flora species used in the determination of ESAs within
and adjoining the project footprint are shown in Figures
11.4. to 11.6. Fauna species and their habitat used in the
determination of ESAs on Airport land are shown in figures
provided in Chapter 12 Terrestrial and Aquatic Fauna.

11.1.3.2 Environment Protection and
Biodiversity Conservation Act 1999
Background
The project has potential to impact on the following
matters under the EPBC Act:
→→ Sections 18 and 18A (listed threatened species and
communities)
→→ Sections 26 and 27A (the environment on
Commonwealth Land).
Relevance to the Project
GCAPL lodged an EPBC Act referral for the project
to the Department of Environment (DoE) in July 2014.
The outcome of the referral was that the project was
determined by DoE to be a controlled action under the
provisions of the EPBC Act. DoE has accredited the MDP
assessment process to address the EPBC Act controlled
action requirements.
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11.1.3.3

International Conventions

Background
Listed migratory species are protected in Australia through
the China and Australia Migratory Birds Agreement 1986
(CAMBA), Japan and Australia Migratory Birds Agreement
1974 (JAMBA), Republic of Korea and Australia Migratory
Bird Agreement 2007 (ROKAMBA) and the Convention
of the Conservation of Migratory Species of Wild Animals
1979 (the Bonn Convention). These agreements are
implemented through the EPBC Act.
The Ramsar Convention on Wetlands provides for the
protection and conservation of wetlands of international
significance. This Convention requires countries to
manage Ramsar wetlands to conserve the wetland
and maintain its ecological character. The Convention
is implemented through the EPBC Act as a matter of
national environmental significance (MNES).
Relevance to the Project
Ramsar wetlands and listed migratory species are
considered Matters of National Environmental Significance
(MNES) and are protected under the provisions of the
EPBC Act.
Chapter 12, Section 12.2.3 summarises the listed
migratory species likely to utilise the project footprint and
adjoining areas, while Chapter 12, Sections 12.4 and
12.5 define the potential impacts of the project on listed
migratory species.

11.1.3.4 State Legislation and Local
Government Requirements
As the project is on Commonwealth Airport land,
requirements of state and local government environmental
legislation and policy generally don’t apply as
environmental aspects are regulated under the Airports
Act and associated regulations. However, state and/
or local environmental requirements are still considered
where they can assist in defining environmental values,
water quality objectives and assess the significance of
potential impacts on the ecological values on Airport land.
State legislation considered in defining the level of
significance of ecological values within and adjoining the
project footprint are listed in Table 11.1.
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Figure 11.1: Ecology Study Area
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Figure 11.2: Location of Field Assessment Sites and Conservation Significant Species
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Figure 11.3: Transect Arrangement
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Figure 11.4: Significant Flora Species and Endangered Ecological Communities
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Figure 11.5: Environmentally Significant Areas and Flora Species used in Determination
of Significant Areas
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Figure 11.6: Vegetation Communities
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Table 11.1: State Legislation Relevant to the Ecological Values of the Project

State Legislation or Local Government Requirement

Relevance to the Project

Queensland State Legislation
Land Protection (Pest and Stock Route Management) Act 2002
The Land Protection (Pest and Stock Route Management) Act 2002
(LP Act) aims to control and manage invasive pests in Queensland.

Nature Conservation Act 1992
The Nature Conservation Act 1992 (NC Act) provides an integrated
and comprehensive conservation strategy for the whole of
Queensland, including the ecologically sustainable use and
management of protected wildlife and natural areas.
The NC Act provides protection for listed conservation significant
flora and fauna species in Queensland.
Vegetation Management Act 1999
The Vegetation Management Act 1999 (VM Act) regulates the
clearing of native vegetation in Queensland. This Act provides for the
management and conservation of vegetation, and ensures clearing of
vegetation does not cause land degradation.
The VM Act classifies native remnant vegetation into Regional
Ecosystem (RE) types and defines the status levels of those REs into
Endangered, Of concern and Least concern REs.

While the project is not required to LP Act
requirements for works on Commonwealth
land, weeds and pests declared under this
Act that are present at the Airport have been
identified in this Chapter and Chapter 12,
Terrestrial and Aquatic Fauna. GCAPL aims to
meet the objectives of the Act through regular
weed and pest control on Airport land.
While the project is not required to obtain
permits under the NC Act for works on
Commonwealth land, this Chapter identifies
species that are listed under the NC Act as
the conservation significance of species have
been considered in the identification of ESAs
on Airport land and informs the ecological
values within the project footprint and impact
assessment for the project.
While the project is not required to obtain
permits under the VM Act for works on
Commonwealth Airport land, the VM Act
status of REs have been considered in the
identification of ESAs on Airport land and
informs the ecological values within the project
footprint and impact assessment for the
project.

New South Wales State Legislation
Environmental Planning and Assessment Act 1979
Assessment of development in New South Wales is controlled
primarily under the provisions of the NSW Environmental Planning
and Assessment Act 1979 (EPA Act). The EPA Act provides the
legislative guidelines and is supported by Environmental Planning
Instruments (EPIs), such as State Environment Planning Policies
(SEPPs) and local environmental plans (LEPs), which allow state and
local government to control development in New South Wales.
If an activity is determined to have a ‘significant’ impact on a species/
community listed under the TSC Act, a Species Impact Statement
(SIS) is required under the EPA Act.
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While the project is not required to obtain
permits under the EPA Act for works on
Commonwealth Airport land, the following
SEPP mapping under the EPA Act informs the
ecological values within the project footprint
and impact assessment for the project:
→→ SEPP 14 Coastal Wetlands
→→ SEPP 44 Koala Habitat
→→ SEPP 71 Coastal Protection

State Legislation or Local Government Requirement

Relevance to the Project

Threatened Species Conservation Act 1995

While the project is not required to obtain
permits under the TSC Act for works on
Commonwealth Airport land, the conservation
significance of species under the TSC Act have
been considered in the identification of ESAs
on Airport land and informs the ecological
values within the project footprint and impact
assessment for the project.

The protection of listed threatened species and ecological
communities in New South Wales falls under the provisions of the
TSC Act. The TSC Act includes schedules identifying threatened
species, populations and ecological communities and areas of
critical habitat which require consideration in the assessment of
potential impacts.
Consideration of potential impacts on listed threatened species and/
or ecological communities is addressed in the first instance through
the seven matters listed under Section 5A of the EPA Act (the ‘Seven
Part Test’). Where a significant impact is likely, the relevant provisions
of the TSC Act must be addressed.
Noxious Weeds Act 1993
The New South Wales Noxious Weeds Act 1993 (NW Act) provides
for the identification, classification and control of noxious weeds
within New South Wales. The objectives of the NW Act are to
reduce the negative impact of noxious weeds on the economy,
community and environment of New South Wales by preventing the
establishment and spread of noxious weeds and providing for the
management of noxious weeds within the state.

Private landholders, occupiers, public
authorities and councils are required to control
noxious weeds on their land under Part 3,
Division 1 of the NW Act.
Section 11.2.7 of this Chapter identifies
noxious weeds which have been identified
within the project footprint, and recommends
management measures for their control in
Section 11.4.2.

Local Government Environmental Planning Instruments
Tweed Shire Local Environmental Plan 2014
The Tweed Shire Local Environmental Plan 2014 (Tweed LEP 2014)
is administered by Tweed Shire Council. The Tweed LEP 2014 was
published on the New South Wales Legislation website and became
effective on 4 April 2014.
The LEP 2014 is the primary planning tool for the majority of the
Tweed Shire and is based on the requirements of the Standard
Instrument (Local Environmental Plans) Order 2006.
Gold Coast Planning Scheme 2003 (Version 1.2 Amended
November 2011)
The Planning Scheme is the planning tool that guides the growth and
development of the City of the Gold Coast.
Desired Environmental Outcomes (DEOs) within the planning scheme
seek to achieve ecological sustainability for the city.

While the project is exempt from assessment
under the local planning instrument, this
assessment has considered the values that the
Tweed LEP 2014 seeks to protect, including
conservation significant species or ecological
communities, waterways, coastal wetlands and
regionally significant vegetation or fauna.

While the project is exempt from the provisions
of the planning scheme, this assessment has
considered the DEOs that seek to protect
and manage ecological processes (terrestrial
and aquatic), economic development and
community wellbeing.
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11.2 Flora Baseline
Conditions
11.2.1

Regional Overview

The Airport is situated within a biogeographic region that
is considered as one of Australia’s most diverse in terms of
its natural terrain and flora species diversity. Approximately
55 flora species are endemic to the region which also
supports Australia’s highest concentration of conservation
significant flora species.
No conservation significant aquatic flora species or
communities have been identified within the project
footprint; therefore baseline conditions and impact
assessment in this Chapter pertain to terrestrial flora
species and communities.
Approximately 52 percent of the Tweed Shire and
49 percent of the City of Gold Coast is covered by
native vegetation, consisting of at least 50 vegetation
communities. Approximately 80 percent of this vegetation
has a high conservation status and many of these areas
occur outside of National Parks and along the coastal strip.
An assessment of the landscape in a regional context
shows that the project footprint is surrounded by urban
development, including the Tugun Bypass, which has
fragmented the vegetation.

11.2.2
Areas

Environmentally Significant

GCAPL has prepared an Environment Strategy which
identifies ESAs within Airport land. The identification and
mapping of ESAs considered a range of environmental
criteria, including:
→→ Presence of flora and fauna species and/or
communities/habitats deemed to be significant under
federal and/or state environmental legislation;
→→ Remaining extent of each vegetation community within
the region/state to determine ecosystem value;
→→ Patch size, condition, context and connectivity of
vegetation communities.
A total of 138.1 hectares of ESAs were mapped within
the Airport (including the Cobaki Environment Precinct)
during field surveys in 2011 and 2013. Within the project
footprint, there are 30.14 hectares of ESAs mapped,
which are predominantly associated with the presence of
conservation significant fauna species and/or the presence
of the endangered Swamp sclerophyll forest EEC (listed
under the TSC Act).
The ecological values within the project footprint ESAs
are detailed in the following sections and Chapter 12
Terrestrial and Aquatic Fauna.
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11.2.3
11.2.3.1

Ecological Communities
EPBC Act Listed Communities

The EPBC Act PMST Report undertaken in 2014 for the
study area identified Lowland Rainforest of Subtropical
Australia, a critically endangered Threatened Ecological
Community (TEC) under the EPBC Act, as likely to occur
within the project footprint. The TEC primarily occurs from
Maryborough in Queensland to the Clarence River (near
Grafton) in New South Wales.
Lowland Rainforest mostly occurs in areas less than 300
metres above sea level. In addition, Lowland Rainforest
typically occurs in areas with high annual rainfall (greater
than 1,300 millimetres). Lowland Rainforest typically
occurs more than two kilometres from the coast, however
it can (and does) intergrade with Littoral Rainforest in
some coastal areas. The structure of the TEC is typically
a tall (20 to 30 metres) closed forest, often with multiple
canopy layers.
Equivalent state vegetation classifications and ecological
communities include some REs listed in Queensland under
the VM Act and ECs listed in New South Wales under the
TSC Act.
A previous study undertaken to identify and map ESAs
on Airport land (including literature review, consultation
with relevant agencies and peer review) identified that
Lowland Rainforest on Floodplain, an EEC in New South
Wales under the TSC Act and a potentially equivalent
ecosystem to Lowland Rainforest of Subtropical Australia
(if key characteristics and condition thresholds are met), is
present on the Airport in the Cobaki Environment Precinct
to the west of the Tugun Bypass. However, a review of the
assessment units identified in the project footprint shows
that none contain RE or EC vegetation communities that
would be equivalent to Lowland Rainforest. In addition,
preliminary fieldwork was conducted to inform the project
EPBC Act referral and included transects within the project
footprint and did not identify vegetation communities that
would be classified as Lowland Rainforest or other TECs
listed under the EPBC Act.
Project fieldwork conducted in September 2014 and
January 2015 within the project footprint confirmed there
were no vegetation communities that would be classified
as Lowland Rainforest or other TECs under the EPBC Act.

11.2.3.2 State Government Listed
Communities
In 2005, vegetation communities on the Airport were
surveyed and mapped. A number of communities were
identified as Swamp sclerophyll forest which is listed as
an EEC under the TSC Act within the project footprint. In
addition, several REs were mapped on the Queensland
Herbarium mapping.
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In 2009 and 2011, the vegetation communities present
in the project footprint were updated as part of the
identification of ESAs. This process identified that some
areas previously identified as EEC under the TSC Act
no longer fit this criterion. In addition, some areas of
vegetation mapped as REs under the Queensland VM Act
did not correspond to the vegetation communities present
within the project footprint. These map changes have
been included on Figure 11.4.
During ecology fieldwork conducted for this MDP, the
vegetation communities were observed to be analogous to
the mapping of EECs and REs provided in Figure 11.4.

11.2.4 EPBC Act Listed Flora
Species
A total of 16 terrestrial flora species listed as critically
endangered, endangered or vulnerable under the
provisions of the EPBC Act were identified from the
EPBC Act PMST Report as potentially occurring in and/
or adjacent to the project footprint. No conservation
significant aquatic flora species have been identified as
having the potential to occur within the project footprint.
The Endangered, Vulnerable and Near Threatened (EVNT)
species that have been identified as potentially occurring
within and adjacent to the project footprint, the species
habitat association and the likelihood of the species
and its habitat occurring within the project footprint
were assessed.
Following the likelihood of occurrence assessment,
of the 16 EPBC Act listed EVNT species identified as
potentially occurring within and/or adjacent to the project
footprint, one species was known to occur within the
project footprint, three species were considered to have
a moderate likelihood of occurrence within the project
footprint and 12 species were considered to have a low
likelihood of occurrence within the project footprint.
Lesser swamp orchid (Phaius australis) has been
previously recorded at the Airport, adjacent to the project
footprint and is a terrestrial orchid listed as endangered
under the EPBC Act, the TSC Act and the NC Act.
Lesser swamp orchid is endemic to Australia and occurs
in eastern Queensland and northern New South Wales.
There are 14 known populations of this species (seven
in national or conservation parks, one in state forest, six
on private land), though individual numbers are known
for only 50 percent of these populations. The species
occurs in coastal Broad-leaved paperbark (Melaleuca
quinquenervia) swamps and in Sclerophyll forest.
Lesser swamp orchid was recorded south of the project
footprint in a survey conducted in 2001. This record
is located adjacent to the southern airport boundary
(refer Figures 11.4 and 11.5); however other previous
reports have kept the locations of Lesser swamp orchid
confidential due to its commercial value. The southern
portion of the project footprint provides suitable habitat for

this species, therefore it is possible that individuals occur
within the project footprint. However, recent fieldwork
conducted for the preparation of this MDP did not identify
any individuals.
The three species that were considered to have a
moderate likelihood of occurrence within the project
footprint included:
→→ Hairy-joint grass (Arthraxon hispidus) – vulnerable
under the EPBC Act;
→→ Leafless tongue orchid (Cryptostylis hunteriana) –
vulnerable under the EPBC Act;
→→ Lady tankerville’s swamp orchid (Phaius tancarvilleae) –
endangered under the EPBC Act.
Only the flora species that are known or are considered
to have a moderate likelihood of occurrence in the project
footprint have been included in this chapter, due to the
level of certainty of the available information collected from
numerous ecological surveys that have been undertaken
in the project footprint from 1998 to 2014.

11.2.5 State Government Listed
Flora Species
11.2.5.1 TSC Act and/or NC Act Listed
Species
Seven state listed terrestrial flora species are considered
to have a moderate likelihood of occurrence within the
project footprint due the close proximity of existing
records and similar habitats occurring within footprint,
refer Figure 11.5. No conservation significant aquatic flora
species have been identified as having the potential to
occur within the project footprint.
The state listed species with moderate potential to occur
in the project footprint include:
→→ Pink nodding orchid (Geodorum densiflorum) –
endangered under the TSC Act;
→→ Christmas bells (Blandifordia grandiflora)– endangered
under the NC Act;
→→ Tiny wattle (Acacia baueri subsp. Bauera) – vulnerable
under the NC Act;
→→ Stinking cryptocarya (Cryptocarya foetida) – vulnerable
under the NC Act and the TSC Act;
→→ Lesser swamp orchid (Phaius australis) – endangered
under the NC Act and the TSC Act;
→→ White lace flower (Archidendron hendersonii) –
vulnerable under the TSC Act.
A further four state listed terrestrial flora species were
considered to have potential to occur within the project
footprint based on the presence of potentially suitable
habitat, including:
→→ Spider orchid (Dendrobium melaleucaphilum) –
endangered under the TSC Act;
→→ Lemon-scented grass (Elyonurus citreus) – endangered
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under the TSC Act;
→→ Oldenlandia galioides – endangered under the TSC Ac;
→→ Dark greenhood (Pterostylis nigricans) – vulnerable
under the TSC Act.
Of the above eleven state listed flora species, only one
species has been recorded within or adjacent to the
project footprint during field surveys, the Lesser swamp
orchid. This likelihood of occurrence and potential impacts
on this species are discussed in Section 11.2.4, as it is
also listed under the provisions of the EPBC Act.
Christmas bells is considered likely to occur within the
project footprint, as it has been historically recorded in
the north west portion of the study area (refer Figures
11.4 and 11.5). Its presence has not been confirmed
during field surveys to date. Christmas bells generally only
flower within December. As the wet season survey was
undertaken in January, it may not have been flowering at
the time, thereby reducing the probability of detecting this
tufted, perennial herb.
There is a low likelihood that the remaining state listed
flora species occur within the project footprint, as there
are no historical records and these species have not been
recorded during field surveys for this MDP.

11.2.5.2

Regionally Significant Species

Two regionally significant flora species are known to occur
within the project footprint (refer Figure 11.5):
→→ Fringed baeckea (Baeckea diosmifolia);
→→ Lemon-scented baeckea (Ochrosperma citriodorum).
A description of these species, habitat requirements and
their location within the project footprint is provided in the
following sections.
Fringed baeckea
Fringed baeckea is a shrub to approximately one metre
high and is not listed under the EPBC Act, TSC Act or
NC Act. This species is considered regionally significant
in the City of Gold Coast and Tweed Shire. Habitat for
this species includes wet heath areas, located north from
Budawang range in New South Wales.
Fringed baeckea has historically been recorded in the
northern and south west portions of the project footprint
(refer Figure 11.5). Other areas in the eastern portion
of the project footprint may provide suitable habitat for
this species, therefore it is possible that other individuals
may occur within the project footprint. However,
fieldwork undertaken as part of this project did not
identify any individuals.
Lemon-scented baeckea
Lemon-scented baeckea is a spreading shrub to
approximately 0.4 metres high and is not listed under the
EPBC Act, TSC Act or NC Act. This species is regionally
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significant in Tweed Shire, as its occurrence is considered
uncommon. Lemon-scented baeckea is known to occur
in heath on sandy soils, in coastal or near coastal sites,
from Port Macquarie in New South Wales to just over the
border into Queensland.
Lemon-scented baeckea has historically been recorded
in the north east portion of the project footprint (refer
Figure 11.5). Recent fieldwork conducted for this project
identified this species in the northeast portion of the
project footprint (refer Figure 11.5). The location of this
species has not been previously recorded and is therefore
a new location for the species.

11.2.6

Native Vegetation

The broad vegetation groups that were observed in the
project footprint during the ecological field investigations
include:
→→ Heathlands;
→→ Melaleuca and Swamp she-oak forests;
→→ Sclerophyll forest/woodlands on sand substrates
and alluvium;
→→ Sedgelands and related communities;
→→ Swamp sclerophyll forest, classified as an EEC under
the TSC Act;
→→ Managed grasslands (including scattered trees) along
fence and drainage easements.
The broad vegetation groups confirm the vegetation
communities mapping provided in Figure 11.6.
In total, 71 native flora species were observed during the
project fieldwork in September 2014 and January 2015
at 17 sites within the project footprint (refer Figure 11.2
for site locations). None of these species are conservation
significant species listed under the provisions of the
EPBC Act, NC Act or TSC Act. However as described
above, Lemon-scented baeckea is a regionally significant
species and was observed during the project fieldwork
(refer Figure 11.5).
The broad vegetation groups are described in the
following sections.

11.2.6.1

Heathlands

Vegetation within the project footprint mapped as
Heathland in Figure 11.6 was observed during the
project fieldwork to typically have an emergent and often
sparse canopy layer of Broad-leaved paperbark. The
shrub layer often formed a thicket and contained native
species, including Weeping baeckea (Baeckea frutescens),
Red fruit saw-sedge (Gahnia sieberiana), Coastal teatree (Leptospermum laevigatum), Early black wattle
(Acacia leiocalyx) and Bushy whitebeard (Leucopogon
pimeleoides). The ground layer was often dominated by
Curly wig (Caustis flexuosa), Tassel cord-rush (Baloskion
tetraphyllum) and Pouched coral fern (Gleichenia dicarpa).
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Depending on topography, hydrology and geology (e.g.
depth of perched aquifers), Heathland can be wet or dry,
influencing floristics, habitat conditions and resources
available. In wet areas, ponding can form sedge ground
layers, whilst drier areas were colonised more by native
grasses and a variety of shrubs.

11.2.6.2 Melaleuca and Swamp
she-oak forests
Vegetation within the project footprint mapped as
Melaleuca and Swamp she-oak forest in Figure 11.6 was
observed during the project fieldwork to be dominated
by stands of Broad-leaved paperbark. Swamp she-oak
(Casuarina glauca) was observed to be less common in
the area, and appeared to occur in patches. The shrub
layer typically contained Bushy whitebeard, Red fruit
saw-sedge, Swamp banksia (Banksia robur), and Weeping
baeckea. The ground layer was observed to contain
Curly wig, Blue flax-lily (Dianella caerulea), Tassel cordrush, Spoon-leaf sundew (Drosera spatulata) and Juncus
continuus (a rush).
The areas of Melaleuca and Swamp she-oak forest are
also classified as the “Swamp Sclerophyll Forest on
Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions.” which is
EEC listed under the TSC Act (refer Figure 11.6).

11.2.6.3 Sclerophyll Forest/Woodlands
on Sand substrates and Alluvium
The areas mapped as Sclerophyll forest/woodlands were
markedly different in floristics and habitat value to that
of the Heathland and Melaleuca and Swamp she-oak
forests. This was due to the existence of large remnant
eucalypts such as Swamp mahogany (Eucalyptus robusta)
and Scribbly gum (Eucalyptus racemosa), as well as the
lush herbaceous groundcover dominated by species such
as Tassel cord-rush, Red fruit saw-sedge, Bracken fern
(Pteridium esculentum) and Pouched coral fern.
Most of the area of Sclerophyll forest/woodlands is also
classified as the “Swamp Sclerophyll Forest on Coastal
Floodplains of the New South Wales North Coast, Sydney
Basin and South East Corner Bioregions” which is EEC
listed under the TSC Act (refer Figure 11.6).

11.2.6.4 Sedgelands and Related
Communities
The sedgeland communities are associated with linear
drains constructed to manage airport runoff. During the
project fieldwork, these areas were observed to contain
species such as Tassel cord-rush, Pouched coral fern,
Leafy wedge pea (Gompholobium virgatum), Narrowleaved geebung (Persoonia linearis), Common reed
(Juncus continuus, Phragmites australis) and Green panic
grass (Megathyrsus maximus).

11.2.6.5 Managed Grasslands along
Fence and Drainage Easements
Areas of cleared land within the project area, associated
with fence lines, constructed drainage easements and
access tracks, are defined by managed grasslands
dominated by non-native species (refer Figure 11.6).
Dominant species present include Green couch (Cynodon
dactylon), Elastic grass (Eragrostis tenuifolia), Green
panic grass, Red natal grass (Melinis repens) and South
African pigeon grass (Setaria sphacelata). Scattered
trees are also present within these areas; including Grey
mangrove (Avicennia marina) along the drainage channels
in the northern section of the project footprint (refer
Figure 11.6).

11.2.7

Declared Pest Species

In total, 29 non-native/pest flora species were observed
within the project footprint during the fieldwork for this
MDP. Of these, three species are declared under the
Queensland Land Protection (Pest and Stock Route
Management) Act 2002 (LP Act), including:
→→ Groundsel bush (Baccharis halimifolia) – Class 2 pest –
observed at Site 14 (refer Figure 11.2);
→→ Camphor laurel (Cinnamomum camphora) – Class 3
pest - observed at Site 1 (refer Figure 11.2);
→→ Lantana (Lantana camara) – Class 3 pest - observed at
Site C (refer Figure 11.2);
→→ Fireweed (Senecio madagascariensis) – Class 2
pest - observed at project Site A and Site 14
(refer Figure 1.2);
→→ Singapore daisy (Sphagneticola trilobata) – Class 3
pest - observed at Site 14 (refer Figure 11.2).
By law, all landholders must try to keep their land free
of Class 2 pests and it is an offence to possess, sell or
release these pests without a permit and fines apply.
For Class 3 pests, control by landowners is not deemed
to be warranted unless the plant is impacting, or has
the potential to impact, on a nearby “environmentally
significant area” as defined under the Queensland EP Act
(e.g. a national park). It is an offence to sell, introduce,
release or supply a Class 3 pest, fines apply.
Mitigation measures to control and manage the spread of
weeds are discussed in Section 11.4.2.

11.3 Flora Significant Impact
Criteria
The MDP has been prepared under the environmental
planning and management framework in the Airports
Act and regulations. The significance criteria have
been developed to assess the significance of potential
environmental impacts at the Airport.
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The flora significant impact criteria have also considered
the following legislative and ecological parameters:
→→ Significant Impact Guidelines 1.1 – Matters of National
Environmental Significance for potential flora impacts
on EPBC Act listed MNES (DoE 2013b). The significant
impact criteria for vulnerable species states that:
“An action is likely to have a significant impact on
a threatened species if there is a real chance or
possibility that it will:

»» Introduce potentially invasive species;
»» Involve the use of chemicals which substantially
stunt the growth of native vegetation; or
»» Involve large-scale controlled burning or any
controlled burning in sensitive areas, including areas
which contain listed threatened species.”
→→ Conservation significance level of flora species and/
or vegetation communities as defined under the EPBC
Act, TSC Act and NC Act

»» Lead to a long-term decrease in the size of an
important population of a species;

→→ Regionally significant flora species and/or vegetation
communities as defined by local government;

»» Reduce the area of occupancy of an
important population;

→→ Duration of the potential impact (refer Chapter 4
Assessment Methodology);

»» Fragment an existing important population into two
or more populations;

→→ Resilience of the flora species and/or
vegetation community.

»» Adversely affect habitat critical to the survival
of a species;

Table 11.2 provides the flora significant impact criteria
for the project and the relevant type of potential impacts
which are described in Section 11.4.1.

»» Disrupt the breeding cycle of an
important population;
»» Modify, destroy, remove or isolate or decrease the
availability or quality of habitat to the extent that the
species is likely to decline;
»» Result in invasive species that are harmful to a
threatened species becoming established in the
threatened species’ habitat;
»» Introduce disease that may cause the species to
decline; or
»» Interfere substantially with the recovery of
the species.”
“An ‘important population’ is a population that is
necessary for a species’ long-term survival and
recovery. This may include populations identified as
such in recovery plans, and/or that are:
»» Key source populations either for breeding
or dispersal;
»» Populations that are necessary for maintaining
genetic diversity; and/or
»» Populations that are near the limit of the
species range.”
→→ Significant Impact Guidelines 1.2 – Actions on, or
impacting upon, Commonwealth land, and Actions
by Commonwealth Agencies for potential impacts on
general flora species and vegetation community values
on Airport land (DoE 2013a). There is likely to be a
significant impact on plants if:
“There is a real chance or possibility that the
action will:
»» Involve medium or large-scale native
vegetation clearance;
»» Involve any clearance of any vegetation containing a
listed threatened species which is likely to result in a
long-term decline in a population or which threatens
the viability of the species;
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Table 11.2: Flora Significant Impact Criteria

Significance Level

Significant Impact Criteria

Very high

→→ Loss of flora from vegetation clearing that results in:
»» Permanent/irreversible* or long term* loss of TEC listed under the EPBC Act, or
»» Significant impact** on a critically endangered or endangered flora species

High

→→ Loss of flora from project related activities that results in:
»» Permanent/irreversible* or long term* loss of EEC listed under TSC Act, or
»» Significant impact** on a vulnerable flora species listed under EPBC Act, or
»» Significant impact*** on flora species and/or vegetation communities

Moderate

→→ Permanent/irreversible or long term loss of habitat for flora species and/or communities
listed under the EPBC Act or TSC Act that results in no significant impact (SIG 1.1 and
1.2), or
→→ Indirect impact on flora species that results in medium term impacts on:
»» Conservation significant flora species listed under EPBC Act or TSC Act or NC Act, or
»» EEC listed under TSC Act Significant impact**

Minor

→→ Permanent/irreversible or long term loss of habitat for endemic non-conservation
significant flora species and communities, or
→→ Indirect short term impacts on native flora species and/or vegetation community
→→ Temporary* disturbance that does not result in a change to species diversity and
abundance within the normal bounds of variation

Negligible

→→ Minimal change to the existing ecological condition and impacts are beneath levels of
detection

Beneficial

→→ Project creates the conditions that allow native flora species and/or vegetation communities
to successfully establish and regenerate

Table notes:
*

As defined in Chapter 4 Assessment Methodology

**

As defined in Significant Impact Guidelines 1.1 (DoE 2013b)

***

As defined in Significant Impact Guidelines 1.2 (DoE 2013a)
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11.4

Impact Assessment

11.4.1

Potential Impacts

The impact assessment in this section describes the
potential flora impacts and attributing primary impacting
processes, and assesses the significance, likelihood
and risk level of the potential impacts resulting from the
project. The potential impacts of the project have been
determined with the assumption that standard mitigation
measures (e.g. implementation of management plans)
will be in place during the construction and operational
phases of the project, and where relevant additional
mitigation measures have been identified.
The main impact to flora during construction will be the
loss of flora species and vegetation communities from the
clearing of vegetation in the project footprint. There will
be minimal to no impacts on the flora values of adjoining
vegetated areas during the operational phase of the project.
The assessment was undertaken under the airport
planning framework relevant to the preparation of an MDP.
Significant Impact Guidelines 1.1 – Matters of National
Environmental Significance (DoE 2013b) were used in
assessing the potential impacts on MNES, specifically,
the Lesser swamp orchid (Phaius australis). The Lesser
swamp orchid is the only flora species/value protected
as an MNES under the provisions of the EPBC Act with
potential to occur within the project footprint.
Significant Impact Guidelines 1.2 – Actions on, or
impacting upon, Commonwealth land, and Actions by
Commonwealth Agencies (DoE 2013a) were also used to
assess the potential impacts of environmental values on
Commonwealth land.
The sections below summarise the potential flora impacts
and primary impacting processes for the project.

11.4.1.1 Loss of ESAs as a Result of
Vegetation Clearing
The loss of approximately 30.14 hectares of ESAs
will occur as a result of vegetation clearing for the
project, reducing the overall area of ESAs on Airport
land to approximately 108 hectares. These ESAs are
predominantly associated with the presence of the
endangered Swamp sclerophyll forest EEC (refer Section
11.2.3) and the presence of conservation significant fauna
species (refer Chapter 12, Sections 12.2.3 and 12.2.4).
The impacts associated with the loss of the Swamp
sclerophyll forest EEC and conservation significant fauna
species are discussed in Sections 11.4.1.2 and Chapter
12, Section 12.5, respectively.
The extent of ESAs within the project footprint represents
approximately 21.82 percent of the total area of ESAs
on Airport land, and clearing of ESAs within the project
footprint will result in the permanent loss of these ESAs.
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This permanent loss of ESAs from the project footprint
represents a moderate to high level of impact significance.
The implementation of mitigation measures, however, will
reduce the impact of the loss of these ESAs, in particular
through the provision of direct offsets (refer Sections
11.5.1 and Chapter 12, Section 12.6.1).

11.4.1.2 Loss of EECs as a Result of
Vegetation Clearing
The loss of approximately 15.91 hectares of the ‘Swamp
Sclerophyll Forest on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin and South
East Corner Bioregions’ EEC (the ‘Swamp sclerophyll
forest EEC’) listed under the TSC Act will occur as a
result of vegetation clearing for the project. This EEC
occurs as several tracts within the project footprint (refer
Figure 11.6), the majority of which are considered to be in
high to very high ecological condition.
Under the Significant Impact Guidelines 1.2 (DoE 2013a),
there is the potential for significant impacts to occur as
a result of the loss of EECs on some elements of the
environment which are sensitive or valuable, as listed under
“Step 4: Are the impacts significant?” of the guideline.
A number of threatened fauna species have been
confirmed within areas of Swamp sclerophyll forest EEC
within the project footprint through previous ecological
surveys, including:
→→ Wallum froglet (Crinia tinnula) – vulnerable under the
TSC Act and NC Act;
→→ Common planigale (Planigale maculata) – vulnerable
under the TSC Act;
→→ Little bent-wing bat (Miniopterus australis) – vulnerable
under the TSC Act;
→→ Beccarii’s free-tailed bat (Mormopterus beccarii) –
vulnerable under the TSC Act;
→→ Eastern long-eared bat (Nyctophilus bifax) – listed as
vulnerable under the TSC Act.
Clearing of 15.91 hectares of Swamp sclerophyll forest
EEC will result in the loss of breeding habitat for the
Wallum Sedge Frog, Wallum froglet and the Common
planigale, and the potential loss of individuals of this
species (due to death or injury during vegetation clearing
activities). These impacts are discussed further in
Chapter 12, Section 2.5.
It is likely that the clearing of the Swamp sclerophyll forest
EEC will result in significant impact on plant and animal
assemblages contained within the community. Due to
the restricted extent of this community within New South
Wales, and the permanent loss of 15.91 hectares from the
project footprint, it is considered a ‘significant impact on
the environment’ in accordance with the Significant Impact
Guidelines 1.2 (DoE 2013b).
The permanent loss of 15.91 hectares of EEC from
the project footprint represents a high level of impact
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significance. The implementation of additional mitigation
measures, however, will reduce the impact of the loss
of the EEC habitat, in particular through the provision of
direct and indirect offsets.

11.4.1.3 Loss of EPBC Act Listed Flora
Species from Vegetation Clearing
Three flora species listed under the provisions of the EPBC
Act have the potential to occur within the project footprint
(refer Section 11.2.4), however only one of these species
has been recorded within the project footprint previously.
The Lesser swamp orchid (Endangered, EPBC Act, TSC
Act and NC Act) has been previously recorded on Airport
land to the south of the project footprint (refer Figures
11.4 and 11.5). The presence of this species on Airport
land has not been reconfirmed since 2001. It is possible
that this species occurs within the project footprint
although recent surveys have not confirmed the presence
of this species.
It is unlikely that clearing of the project footprint would
result in the loss of an important population of this
species, as previous records indicate only one or two
individuals were recorded (i.e. likely to represent a subpopulation). It is unlikely that vegetation clearing will result
in the loss of habitat for this species resulting to the extent
that the species’ population would decline.
It is unlikely that vegetation clearing will result in the loss of
an EPBC Act listed flora species, and therefore does not
constitute a significant impact under the Significant Impact
Guidelines 1.1 (DoE 2013b). Although the likelihood of
clearing an EPBC Act listed flora species is unlikely, the
significance of the impact (should this loss occur) would
be high. In the event that the species is confirmed within
the project footprint, translocation of the individuals into
other areas of suitable habitat would further minimise
potential impacts on the species’ population.

As these species have not been confirmed during multiple
field surveys of the project footprint, it is unlikely that the
project footprint contains significant populations of these
state listed flora species.
Regionally Significant Species
Two regionally significant flora species are known to occur
within the project footprint:
→→ Fringed baeckea;
→→ Lemon-scented baeckea.
These species will be permanently lost from the project
footprint as a result of vegetation clearing. As their location
is known from within the project footprint, seed may be
collected from these species for use in rehabilitation of
temporary works areas or for use in other rehabilitation
projects within the broader region (e.g. projects
undertaken by local councils or landcare groups).
As these species are not considered to be conservation
significant species under the Commonwealth or
State legislation, the impact significance of the loss
of these species will be minor. Furthermore, with the
implementation of additional mitigation measures (e.g.
direct offsets, Significant Species Management Plan)
the impact of the loss of these species from the project
footprint will be minimised.

11.4.1.5 Loss of Non-conservation
Significant Vegetation Communities from
Vegetation Clearing
Clearing of the project footprint will result in the loss
of non-conservation significant native vegetation
communities (i.e. communities not classified as Swamp
sclerophyll forest EEC), including:
→→ 13.95 hectares of Heathland;
→→ 1.89 hectares of Sclerophyll forest/woodland;
→→ 0.48 hectares of Sedgeland and related communities.

11.4.1.4 Loss of State Listed Flora
Species from Vegetation Clearing
TSC Act and/or NC Act listed species
Six state listed flora species (i.e. excluding the Lesser
swamp orchid which is described above in Section
11.4.1.3) are considered to have a moderate likelihood
of occurrence within the project footprint due the close
proximity of existing records and similar habitats occurring
within footprint (refer Section 11.2.5 and Figure 11.5).
A further four state listed flora species were considered
to have potential to occur within the project footprint
based on the presence of potentially suitable habitat (refer
Section 11.2.5). Although these species have not been
confirmed within the project footprint to date, it is possible
that they occur and have not been detected during field
surveys. In this case, vegetation clearing will result in the
permanent loss of these species from the project footprint.

The loss of the above values will be permanently cleared
and is considered to be a medium scale impact in
the regional landscape context. Although the loss will
be permanent, the above listed communities are well
represented in adjacent areas (e.g. Cobaki Environmental
Precinct) and throughout the state of New South
Wales (i.e. are not restricted in geographic range or
remaining extent).
The loss of non-conservation significant vegetation
communities from the project footprint represents a minor
level of impact significance. Mitigation measures, including
the provision of direct and indirect offsets, will reduce the
impact of this loss.

11.4.1.6

Flora Habitat Fragmentation

Habitat fragmentation relates to the physical dividing up
of a continuous habitat into separate smaller fragments.

Major Development Plan

113

The habitat fragments tend to be smaller and separated
from each other by a matrix of less suitable habitat.
The new habitat type situated between fragments is
often artificial and less suitable to the species remaining
within these newly created fragments, or is generally
only used by adaptive generalist species which further
decreases population levels of other species remaining
in the fragments.
The landscape in which the project footprint is situated
is already highly fragmented due to the surrounding land
uses and historical sand mining. The project activities
are anticipated to contribute to further fragmentation.
Significant flora species and regionally significant
flora species may be impacted upon the most from
habitat fragmentation. This is due to the importance of
connectivity and habitat quality for species at a local scale
and the cumulative impacts at a regional scale.
The potential impacts of habitat fragmentation resulting
from the project are considered to be permanent and
have a high level of impact significance. Additional
mitigation measures such as the provision of direct and
indirect offsets will reduce the overall impact on flora and
fauna species.

11.4.1.7 Impact on Plant-Pollinator
Associations
Some wildlife such as invertebrates and plants co-exist in
symbiotic relationships that are mutually advantageous to
the succession in both species. For example, the ability
of a vegetation community to successfully regenerate is
often highly dependent upon these pollinators and seed
dispersers such as beetles, bees and birds.
Many pollinators rely on the sequential flowering of
vegetation which in turn ensures food sources are
available year round (with the exception of other
environmental conditions, for example drought), whilst
seed dispersers may nest, roost and forage within the
vegetation community itself.
However, local populations of pollinators and seed
dispersers are often highly susceptible to habitat
degradation and fragmentation which is associated with
vegetation clearing and the use of certain chemicals (e.g.
pesticides and herbicides).

boundary of the project footprint where light is likely to
penetrate. Therefore, the project is not anticipated to have
a significant impact on plant-pollinator associations due
to the restricted and localised area of clearing. The use
of pesticides and herbicides within the clearing impact
area will be limited to the minimum necessary and will be
strictly controlled.

11.4.1.8 Project Hydrological and
Groundwater Impacts to Adjoining Water
Dependent Vegetation Communities and
Associated Fauna Habitat
Hydrological and groundwater impacts in this section are
discussed in terms of vegetation and associated fauna
habitat. Other potential impacts to fauna are discussed in
Chapter 12 Terrestrial and Aquatic Fauna.
Potential impacts may occur to adjoining groundwater
and/or surface water fed vegetation and associated
areas of fauna habitat to the south of the project footprint
as a result of changes to surface water flows, localised
groundwater drawdown or acidification of groundwater.
Based on the flood modelling undertaken for the project,
there will be minimal changes to the hydrological and
flooding conditions experienced at downstream water
dependent vegetation communities and fauna habitat.
Vegetation clearing and surcharging within the project
footprint will temporarily increase groundwater levels.
Surcharging will occur where fill is placed within the
project footprint and compressed to provide a suitable
base for construction of the apron. This is likely to result
in the temporary increase of groundwater levels at the fill
placement location, and immediately surrounding areas.
Surcharging is not likely to have any significant impact on
the groundwater levels.
The temporary rise in groundwater levels within the
project footprint (as a result of clearing and/or surcharging
impacts) will cause increased lateral flow away from the
area and may increase the groundwater levels in remaining
water dependent communities to the south of the
project footprint.

Specific impacts to these relationships and subsequent
populations may include, but not be limited to, the
elimination of key components in their food web,
impairments to their reproductive ability, a reduction in
genetic variation of a local community (flora), starvation
due to lack of available food source and death via direct
contact with a poison.

The short term minor increase in groundwater levels due
to clearing and surcharging will be insignificant compared
to the reduction in groundwater level due to the drainage
realignment. Dewatering required during construction
of the drainage realignment will be dependent on the
construction methodology, however it is estimated to be
around 200 millimetres below the base of the channel.
Therefore construction dewatering is unlikely to have a
significantly greater impact than the impacts predicted for
the permanent drawdown.

High light levels resulting from project activities (i.e.
artificial sources of light) may attract pollinators away
from plant species that would ordinarily be pollinated.
However, this would generally only be an issue along the

Groundwater modelling has shown that the magnitude
of permanent groundwater drawdown associated with
the drainage realignment varies along its length, with a
maximum drawdown level of 2.3 metres. Groundwater
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drawdown is modelled to extend a distance up to 270
metres from the drain alignment, with the greatest
drawdown effects in the south-eastern corner of the
Airport, and magnitude reducing with distance from
the drain.

on conservation significant flora species and the Swamp
sclerophyll forest EEC listed under the provisions of the
EPBC Act, TSC Act and/or the NC Act. Chemical/fuel
spills may also result in the loss of habitat for endemic
non-conservation significant flora species.

These longer term changes to the groundwater regime in
areas adjacent to the project footprint may alter the habitat
present. This is because groundwater can contribute up to
50 percent of vegetation water use.

Depending on the size and nature of the chemical/fuel
spill, the impacts may be short to medium term and
has the potential to result in a minor to moderate level
of impact significance. Mitigation measures, such as
implementation of the construction mitigation measures
and existing airport spill response procedures, will further
reduce the likelihood and significance of potential impacts.

With respect to potential Acid Sulfate Soils (ASS) impacts,
groundwater drawdown may contribute to additional low
level acidity derived from ASS. Groundwater drawdown
is also likely to result in some lateral movement of
groundwater and in turn existing acidity and soluble
metals could potentially flow into the constructed drain
and receiving waters. The largest impact would occur
when the water table is first drawn down (i.e. during
construction). There is also the potential that drawdown
in groundwater would cause Potential Acid Sulfate Soils
(PASS) material to oxidise and turn to ASS, resulting in
acid leaching into the groundwater, which in turn can
impact on the level of soluble metals.
The vegetated areas to the south of the project footprint
are subject to natural variability in groundwater levels
(magnitudes up to one metre) and provide habitat
values for acidic tolerant species. These existing habitat
values (e.g. for the Lesser swamp orchid, Wallum frog
species) are considered to be resilient to fluctuations in
groundwater levels and acidity.
The above hydrological and groundwater changes are
all expected to have minor to moderate levels of impact
significance. Therefore, it is not anticipated that there
will be any long term impacts on flora species and fauna
habitats in adjacent areas from altered hydrological and
groundwater conditions.
Implementation of mitigation measures will further reduce
the likelihood and significance of impacts to these
communities and species.
Further details on groundwater drawdown and acidic
soils are further discussed in Chapter 8, Geology, Soils
and Groundwater.

11.4.1.9

Chemical/Fuel Spill

11.4.1.10 Soil Compaction in Temporary
Construction Areas Causing a Reduction
in the Biological Viability of Soil to
Support Plant Growth
Compaction of soil as a result of project activities may
result in direct impacts to soil consistency (i.e. the strength
and coherence of a soil) and soil structure (i.e. the
arrangement of soil particles). Changes to soil consistency
and structure can affect the productive capacity of the
soil, the suitability of the soils for various land uses and
the flow paths by which water moves within the soil
and landscape. There is potential for soil compaction
in temporary construction areas to affect the growth of
plants where areas are to be rehabilitated following the
completion of project activities.
The most direct effect of soil compaction is an increase
in the bulk density of soil which can restrict plant root
growth and function. Due to the increase in bulk density,
large pores essential for water and air movement in soil
are primarily affected. This influence over water and
air movement can impact root penetration, seedling
emergence and plant growth.
Soil biota may also be affected by compaction, for
example earthworm numbers and activity can be reduced
in compacted soils. In addition, water infiltration and
percolation are slower in compacted soils, thereby
inhibiting root growth, leading to the potential reduced
uptake of immobile nutrients such as phosphorus
and potassium; and increased nitrogen losses can be
expected because of prolonged periods of saturated
conditions in compacted soils.

Spills or leaks of fuel or other chemicals during
the construction and operational phases of the
project have the potential to migrate by stormwater
runoff and/or groundwater flows into downstream
vegetation communities.

Larger non-burrowing soil animals such as mites,
springtails, and fly larvae may also be affected by soil
compaction. Burrowing animals such as earthworms,
termites, ants, and beetles can defend themselves better
but may still suffer negative effects.

Infiltration and leaching of contaminants from spills and
leaks may cause contamination of the groundwater.
Given the likely shallow nature of the groundwater, these
contaminants may be recharged into nearby waterways.

The potential impacts of soil compaction resulting from
the project are generally short term and temporary and
will have a minor level of impact significance. Furthermore,
the rehabilitation of temporary works areas after the
completion of the construction phase will reduce the
extent of the impacts.

Chemical/fuel spills resulting from the project may impact
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11.4.1.11
Species

Invasion of Weed and/or Pest

Weed species have the potential to impact on native flora
species through competition. Pest species can also damage
native vegetation by grazing, trampling and digging.
Proliferation of weed and pest species is an indirect
impact (i.e. not a direct result of project activities) that may
have cumulative effects, as the project and other land use
activities in the region may act in conjunction to increase
the chances of weed and pest proliferation throughout the
project footprint and adjoining areas. Proliferation of weed
and pest species has the potential to occur during all
phases of the project, especially during the construction
phase, however the highest likelihood of weed and
pest species occurring is from vegetation clearing and
soil disturbance.
The effects of proliferation of weed and pest species may
not be noticeable immediately or even in the short term,
as visible signs may take several months or seasons
to impact on vegetation adjoining the project footprint.
These potential impacts are likely to be long term and
may potentially affect the quality and integrity of the
Swamp sclerophyll forest EEC, remnant vegetation and
habitat for significant flora species, including wetlands
and waterways.
Numerous non-native species were recorded in the
project footprint during field surveys. Of these, one Class
2 declared species and two Class 3 declared species
listed under the provisions of the LP Act were recorded.
Without appropriate management strategies, the project
has the potential to disperse weeds into adjoining areas
of remnant vegetation where weed species are currently
limited or are occurring in low densities.
There is also the potential to introduce new weed species
into the project footprint as a result of the project. The
most likely causes of weed dispersal and introduction
associated with the project include earthworks, movement
and disturbance of soil, and attachment of seed (and other
propagules) to vehicles and machinery during all phases.
Weed dispersal by vehicles along access tracks and roads
is a key source of weed invasion. Weed invasion is an
indirect impact that may degrade the quality of habitats,
potentially resulting in habitat loss for flora species.
Soil disturbance during construction may increase the risk
of invasion from weed and/or pest species, which can
further reduce habitat quality and compromise the integrity
of areas adjacent to the project footprint.
There is the potential to disperse pest species from the
project footprint across the surrounding landscape, due to
habitat removal, noise disturbance and human presence
during the construction and operational phases of the
project. Construction of access tracks through large
patches of vegetation may result in the establishment of
pest species into areas where they are currently absent
or in low numbers. Therefore, potential impacts of the
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displacement of native flora species through the invasion
of non-native pest flora and/or fauna species may be
temporary or permanent, and has a moderate level of
impact significance.
With the implementation of standard mitigation measures
(e.g. implementation of a Pest and Weed Management
Plan) the likelihood of occurrence and significance level of
these impacts will be reduced.

11.4.1.12 Edge Effects to Adjoining
Vegetation Areas from Construction or
Operational Activities
Edge effects refer to the changes in environmental
conditions (e.g. increases in dust, altered light levels,
wind speed, temperature) that occur along the edges
of habitats. These new environmental conditions along
the habitat edges can promote the growth of different
vegetation types (including weed species), promote
invasion by pest animals specialising in edge habitats, or
change the behaviour of resident native animals. Edge
zones can be subject to higher levels of predation by
introduced mammalian and native avian predators. The
distance of edge effect influences can vary and has been
previously recorded from 50 metres to greater than one
kilometre from an edge.
Within the study area, vegetation clearing for the project
may create edge effects resulting in habitat degradation
and a reduction of the habitat available for a range of
species in the remaining vegetation to the south of the
project footprint. Edge effects have the potential to impact
on the range of flora species, especially upon the species
with specific micro-habitat requirements that are less
tolerant to disturbance. Conversely, some conservation
significant plant species appear to respond positively to
edge effects, particularly ground disturbance, and colonise
these edge areas reasonably quickly.
Dust from construction activities may adversely affect
adjacent vegetation. Dust which has settled out from the
atmosphere on to the leaves of vegetation may reduce the
plant’s photosynthetic potential and subsequently affect
the growth and survival of the plant.
Vegetation clearing will result in an increase in the levels
and distance of sunlight infiltration along exposed
edges. This will alter the microclimate within adjacent
vegetation, and may change the species composition as
a result, such as leading to an increase in colonising or
opportunistic flora species. This is likely to have an indirect
impact on composition and abundance of flora and fauna
assemblages within the community.
It is anticipated that significant flora species, wetland
(i.e. vegetated wetland/swampy areas) and associated
habitats in the areas adjacent and to the south of the
project footprint may be impacted the greatest from these
types of edge effects.
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The potential impacts resulting from the project are likely
to be permanent in terms of the exposure of edges along
the boundary of the project footprint, and short term for
construction related impacts (e.g. generation of dust
and impacts on adjacent vegetation). Implementation
of mitigation measures will result in edge effect impacts
having a moderate level of impact significance.

→→ Construction plans to include:

11.4.1.13 Increase in the Occurrence of
Bushfires due to Construction Activities

→→ During detailed design, identify if further fire access
tracks or breaks are required as part of the project;

There is the potential for unplanned bushfires to occur in
adjoining vegetated areas as a result of project activities
(e.g. due to presence of potential ignition sources such
as plant/equipment and hot works, and the presence of
combustible materials on site such as flammable liquids
and gases). Unplanned bushfires may release smoke and
dust and can significantly reduce the regional air quality
and impact the local community.
A change in the natural fire interval may cause changes
to the vegetation and habitat for Lesser swamp orchid,
Christmas bells and other conservation and regionally
significant flora species. A bushfire resulting from the
construction or operational phases of the project may
impact on EECs listed under the provisions of the TSC
Act. Bushfires may also result in the loss of habitat for
endemic non-conservation significant flora species.
The potential impacts of a bushfire resulting from the
construction or operational activities of the project may be
medium to long term and has the potential to result in a
moderate level of impact significance.

11.4.2

Standard Mitigation Measures

To minimise potential project activity impacts on the flora
values of the project footprint and adjoining areas, the
mitigation measures below that will be implemented during
the design, construction and operational phases of the
project are detailed below.
Management plans developed for the construction phase
of the project will incorporate an adaptive management
approach to assist in achieving the specified environmental
management objectives and performance criteria.

11.4.2.1

Design

During the design phase of the project, the following
measures will be implemented to minimise potential
impacts on flora, including aquatic flora species
where relevant:
→→ Minimise the vegetation clearance footprint to that
which is necessary to facilitate project construction
and operation;
→→ Minimise the spatial extent and timeframe of works
within drainage lines or pooled water to that which
is necessary to facilitate project construction
and operation;

»» Extent of the clearing works;
»» Identification of “no go” zones including ESAs and
conservation significant vegetation communities
adjoining the project footprint;
»» Where necessary, fauna or exclusion
fencing requirements.

→→ Ensure that all the approval conditions have been
addressed or adequate measures are included
in the relevant management plans to address
these conditions.

11.4.2.2

Construction

A Construction Environment Management Plan (CEMP)
will be developed for the construction phase of the project
and will include specific management plans which will
include implementation of the following strategies:
→→ Pre-clearing measures, including:
»» Delineate vegetation clearing extents;
»» Identification of exact locations of species that are to
be translocated (as required) and/or to collect seed
for rehabilitation works;
»» Where conservation significant flora is present in
areas adjacent to the clearing area, exclusion zones
will be established around identified individual plants
and/or patches of multiple plants;
»» Known locations of conservation significant flora
or EECs in areas adjacent to disturbances will
be regularly checked to ensure project impacts
are minimised;
»» The vegetation clearing footprint and areas of
exclusion will remain adequately marked for the
duration of the clearing activities;
»» Bulk vegetation clearing activities within and
adjacent to locations of conservation significant
flora will be supervised by the contractor’s
environmental representative.
→→ Weed and pest management measures will be
implemented as part of the CEMP, including:
»» Weed hygiene requirements (e.g. cleaning and
inspection of vehicles and machinery before entering
and leaving the site);
»» Management of vehicle movements into and out of
weed infested areas;
»» Maintain access tracks to be free of declared
weed species to avoid accidental contamination of
vehicles and machinery;
»» Isolate weed infestations to prevent further
spread and establish weed management zones,
as necessary;
»» All imported materials will be certified as weed free;
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»» Corrective action will be taken to control weed
spread onsite and offsite if required.
→→ An Acid Sulfate Soils Management Plan will be
implemented during relevant ground disturbance
activities (refer Chapter 8, Geology, Soils
and Groundwater);
→→ The CEMP will identify spill and emergency response
procedures for the construction period, and during
operation spill and emergency response will occur in
accordance with existing GCAPL procedures;
→→ A Dewatering Management Plan will be implemented
for the drainage realignment;
→→ Air quality management measures as part of the CEMP,
to include dust suppression strategies to manage the
risk of potential impacts associated with excessive
dust deposition and the smothering of conservation
significant flora;
→→ Rehabilitation measures, including measures to reduce
compaction of soils and revegetation of temporarily
disturbed areas (e.g. concrete batching plant, acid
sulfate soils treatment area) to occur as soon as
practicable after disturbance;
→→ Staff training and inductions, including:
»» Relevant contractors and staff will be briefed
on the environmental values of the area prior to
commencing works;
»» Periodic toolbox training to be provided to relevant
construction personnel to present new information
or reiterate information relating to minimising the
potential impacts to conservation significant flora
and vegetation communities.

11.4.2.3

Operation

During the operational phase of the project, the following
strategies and management plans will be implemented:
→→ Weed and pest management measures, management
of weeds in accordance with existing GCAPL weed and
pest management procedures
→→ Spill and emergency response in accordance existing
GCAPL procedures;
→→ Vehicle and machinery access via designated
access tracks;
→→ Appropriate management of offset areas;
→→ Regular removal of rubbish in accordance with existing
GCAPL procedures.

11.5 Additional Mitigation
Measures
Due to the assessed high significance of impact to
conservation significant ecological communities in the
project footprint, additional mitigation measures are
described below.
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11.5.1

Offsets

The EPBC Act Environmental Offsets Policy (Department
of Sustainability, Environment, Water, Population and
Communities [DSEWPaC] 2012) states that environmental
offsets are measures that compensate for the residual
adverse impacts of an action on the environment and
defines residual, adverse impacts as those impacts which
remain after avoidance and mitigation measures have
been implemented.
The EPBC Act requires residual, adverse impacts to be
offset if the impact is considered to be “significant” as
defined by the Significant Impact Guidelines 1.1 (DoE
2013a) or Significant Impact Guidelines 1.2 (DoE 2013b).
The impact assessment undertaken within Section
11.4.1, and the risk assessment in Section 11.6, identify
where significant, residual impacts are expected either for
MNES or environmental values on Commonwealth land.
For impacts relating to flora species and communities,
significant, residual impacts (as defined by the Significant
Impact Guidelines) are likely to occur as a result of the loss
of the Swamp sclerophyll forest EEC (listed as endangered
under the TSC Act). This loss in EEC vegetation will be
offset under the provisions of the EPBC Act and will
include direct and indirect offsets.
With respect to flora species and communities, no
other significant, residual impacts MNES or values on
Commonwealth land are expected. Therefore there are
no additional offset requirements for flora species or
communities under the EPBC Act.

11.5.2 Significant Species
Management Plan
To minimise potential adverse project impacts on
conservation significant flora species and communities
present within the project footprint, a Significant Species
Management Plan (SSMP) will be developed. The SSMP
will include overarching management measures as well as
species-specific sub-plans (e.g. Acid Frog Management
Plan, Koala Management Plan) in order to appropriately
manage conservation significant species. The SSMP
will include, but not be limited to, where conservation
significant species are identified within the project footprint
and cannot be avoided the following measures are to be
applied (in hierarchical order):
→→ Translocation of the species in accordance with
national translocation protocols (Vallee et al. 2004) or
potential propagation of the species; or
→→ Use of the species in rehabilitation of temporary works
areas (which may include the construction access road)
using seed collected from the project footprint or other
local providence seed as available, and subsequent
rehabilitation management actions (e.g. weed control,
watering, replacement planting).
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11.5.3

Sequential Clearing

To minimise impact on local flora assemblages, the project
will conduct vegetation clearing works in a sequential
manner. Vegetation will be cleared in a staged approach to
reflect the project’s construction schedule to maximise the
period of time which mature, woody vegetation and areas
of threatened frog habitat remains on site.
The benefits of sequential clearing to local flora
assemblages include:
→→ Minimise impact to plant pollinators which rely on the
sequential flowering of vegetation
→→ Reduce risk of weed invasion by decreasing the period
of time which cleared land is left exposed
→→ Decrease risk of dust and sediment generation by
minimising the period of time which cleared land is
left exposed.

11.6 Potential Impact Risk
Assessment and Residual
Impacts
Table 11.3 presents the impact risk assessment and the
residual impact assessment which has been completed
for potential project impacts on flora values.
Note that the impacts to ESAs are captured through the
assessment of the values which make up the ESAs, such
as EECs and conservation significant flora species.
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Changes to
hydrology
and/or
groundwater
flows

Localised draw down
of the groundwater
table resulting in
significant changes
to adjacent areas
of EEC

→→ Develop and implement a
Dewatering Management
Plan taking into account
potential impacts on
adjacent vegetation
communities
Moderate

Minor

Loss of pollen
sources and genetic
material for a broad
range of flora species

Moderate

Minor

→→ Establish exclusion zones

Permanent loss of
flora communities
and assemblages
(including regionally
significant flora
species)

Loss of habitat
for conservation
significant flora
species

→→ Clearly demarcate
vegetation clearing extents

High

→→ Restrict clearing footprint
to minimum required for
construction and operation

Reduction in the
extent of Swamp
sclerophyll EEC
and flora habitat
fragmentation

Vegetation
clearing

Unlikely

Possible

Almost
certain

Almost
certain

Almost
Certain

Significance Likelihood
of Impact
of Impact

Standard Mitigation
Measures

Impact Detail

Impacting
Process

Low

Low

Medium

High

High

Risk
Rating

Initial Assessment with Standard Mitigation (i.e. statutory
compliance in place)

Terrestrial and Aquatic Flora

Table 11.3: Terrestrial and Aquatic Flora Impact Assessment

Moderate

Moderate

Significance
of Impact

→→ No additional mitigation
measures required

→→ Rehabilitation of areas that
are required for temporary
works to include seed of
regionally significant flora
species as collected from
the project footprint prior
to clearing

Moderate

Minor

→→ Develop and implement a
Translocation Management
Plan and Significant Species Minor
Management Plan to
manage potential impacts
on conservation significant
flora species

→→ Provision of direct and
indirect offsets to replace
and secure habitat values
lost (e.g. offset of impacts
for significant fauna
species will result in the
offset of a broad range of
vegetation types)

Additional Mitigation
Measures

Unlikely

Unlikely

Likely

Almost
certain

Almost
certain

Low

Low

Medium

High

High

Likelihood Residual
of Impact Risk
Rating

Residual Assessment with Additional Mitigation in Place
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Minor

Moderate

→→ Develop and implement
a weed and pest
management measures as
part of the CEMP

Introduction / spread
of invasive species
to adjacent areas of
EEC reducing the
overall quality and
biodiversity of the
EEC

Introduction
of invasive
species

Introduction / spread
of invasive species
to nearby non-EEC
vegetation

Minor

→→ Develop and implement a
rehabilitation management
measures

Compaction of
soil in temporary
construction areas
reducing biological
viability of soil

Soil
compaction

→→ Sill response procedures
during construction
and operation

→→ Any fuels or chemicals
stored on site must be
done so in accordance with
appropriate standards

Moderate

→→ Implement water
quality and hydrological
management measures to
minimise potential impacts
to groundwater

Movement of
contaminated
surface water and/or
groundwater offsite
resulting in significant
changes to adjacent
areas of EEC

Chemical
or fuel spill
during
construction
and/or
operation

Likely

Possible

Possible

Unlikely

Significance Likelihood
of Impact
of Impact

Standard Mitigation
Measures

Impact Detail

Impacting
Process

Medium

Low

Low

Low

Risk
Rating

Initial Assessment with Standard Mitigation (i.e. statutory
compliance in place)

Terrestrial and Aquatic Flora

→→ Sequential clearing of
vegetation to reduce
the overall time that
cleared land remains
exposed, thereby reducing
the potential for the
establishment of weeds
within the project footprint

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Minor

Moderate

Minor

Moderate

Significance
of Impact

Possible

Unlikely

Possible

Unlikely

Low

Low

Low

Low

Likelihood Residual
of Impact Risk
Rating

Residual Assessment with Additional Mitigation in Place
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Operational
and
maintenance
activities

Decrease in
surface water and/
or groundwater
quality/quantity for
downstream areas
containing aquatic
flora species

→→ Implement water quality
management measures
as detailed in Chapter 9
Surface Water Quality

→→ Implement existing GCAPL
spill/emergency response
procedures

→→ Appropriate storage of
fuels and chemicals

→→ Maintain fire access tracks
on Airport land and identify
during detailed design
where additional fire access
tracks/breaks are required

→→ Implement fire
Increased risk of
management and response
bushfire resulting in
procedures as part of the
loss or modification
CEMP and for operation,
of adjacent areas of
in accordance with existing
EEC and/or nearby
GCAPL procedures
non-EEC vegetation

→→ Implement appropriate
erosion and sediment
control measures on site to
reduce the area of exposed
soil

Minor

Moderate

Moderate

→→ Development and
implementation of an
Air quality management
measures as part of the
CEMP

Increase in levels
of dust affecting
the photosynthetic
potential of plants
within the adjacent
areas of EEC

Edge effects
to adjoining
vegetation
areas

Unlikely

Unlikely

Unlikely

Significance Likelihood
of Impact
of Impact

Standard Mitigation
Measures

Impact Detail

Impacting
Process

Low

Low

Low

Risk
Rating

Initial Assessment with Standard Mitigation (i.e. statutory
compliance in place)

Terrestrial and Aquatic Flora

→→ Groundwater recharge if
determined to be necessary
(see Chapter 8, Geology,
Soils and Groundwater)

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

→→ Sequential clearing of
vegetation to reduce the
amount of time that cleared
land will be exposed,
thereby reducing potential
for dust generation

Additional Mitigation
Measures

Minor

Moderate

Moderate

Significance
of Impact

Unlikely

Unlikely

Unlikely

Low

Low

Low

Likelihood Residual
of Impact Risk
Rating

Residual Assessment with Additional Mitigation in Place
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Introduction / spread →→ Implement Airport Weed
and Pest Management
of invasive species
Plan
to adjacent areas
of EEC and/or
nearby non-EEC
vegetation reducing
the overall quality and
biodiversity of the
vegetation community
Minor

Unlikely

Significance Likelihood
of Impact
of Impact
Low

Risk
Rating

Standard Mitigation
Measures

Impacting
Process

Impact Detail

Initial Assessment with Standard Mitigation (i.e. statutory
compliance in place)

Terrestrial and Aquatic Flora

→→ No additional mitigation
measures required

Additional Mitigation
Measures
Minor

Significance
of Impact
Unlikely

Low

Likelihood Residual
of Impact Risk
Rating

Residual Assessment with Additional Mitigation in Place
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12

Terrestrial and Aquatic Fauna

12.1 Introduction
This Chapter describes the baseline terrestrial and aquatic
fauna values in the study area, assesses potential impacts
from the project and identifies appropriate mitigation
and offsets.
For the purposes of the impact assessment for fauna
values, the study area was defined by the perceived extent
of the direct and indirect potential impacts resulting from
the project.
The fauna study area for the project is illustrated in
Figure 12.1.

12.1.1

Methodology

12.1.1.1 Desktop Study and Previous
Field Investigations
A number of ecological studies have been conducted
at the Airport, including within and adjoining the project
footprint since 1998. Detailed ecological survey of
the project footprint and other airport precincts was
completed in 2004 -2005 which included targeted fauna
surveys for species of legislative significance. Regular
ongoing monitoring has been conducted at the Airport
since this time, including sites within the project footprint,
including:
→→ Monthly bird surveys along airside drains as part of the
Airport’s bird and wildlife management program;
→→ Biennial bird and bat monitoring;
→→ Quarterly frog surveys – auditory and visual surveys;
→→ Bi-annual aquatic fauna studies (discontinued in April
2012);
→→ Annual small mammal surveys – pitfall trapping.
A Significant Species Map for the Airport was prepared
in 2006 based on the review of literature and previous
studies, and has been updated several times (most
recently October 2014).
Prior to the commencement of the ecological field surveys
for the preparation of this MDP, a desktop review of
government ecological databases and previous studies
conducted within the project footprint and adjoining areas
was conducted to identify ecological values, including
conservation significant fauna species, which may occur
within the study area.
The following databases, maps and documents were
reviewed in the preparation of this MDP:
→→ Environment Protection and Biodiversity Conservation
Act 1999 Protected Matters Search Tool (PMST)
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Report, search area defined by a 10 kilometre buffer of
the project footprint;
→→ Queensland Government Wildlife Online Database,
search area defined by a 10 kilometre buffer of the
project footprint;
→→ Queensland Herbarium HERBRECS database, search
area defined by a 10 kilometre buffer of the project
footprint;
→→ Queensland Regulated Vegetation Management
mapping, version 8.0;
→→ Queensland Wetland mapping;
→→ Atlas of New South Wales Wildlife Database;
→→ Fauna Corridors for north east New South Wales and
south east Queensland (SEQ) Biodiversity Planning
Assessment.

12.1.1.2

Field Assessments

Following the detailed document review and an
assessment of the validity of data collected, it was noted
that further survey effort was required for the Wallum
Sedge Frog during the species breeding season (wet
season, or after heavy rains) to confirm breeding habitat
locations for the species. The fauna survey effort also
aimed to identify fauna species likely to be present within
the project footprint and allow determination of the
microhabitat values of the area.
With respect to aquatic ecology, GCAPL has established
monitoring locations upstream and downstream of the
project footprint. A number of these sites were assessed
for the purposes of this impact assessment and data
collected from the GCAPL monitoring locations has been
incorporated into the aquatic habitat impact assessment.
Site Selection
A representative sampling approach was employed as
part of the field sampling methodology.
Following the desktop component, sites were selected
which were specifically identified as containing features
of ecological interest. The following features were used to
identify target areas:
→→ Areas containing a representative example of a distinct
vegetation community;
→→ Areas containing landscape features that were
considered likely to support conservation significant
species;
→→ Areas known to support conservation significant
species;
→→ Areas that have not been subject to previous
ground-truthing.
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The ecology assessment sites are illustrated in Figure
11.2 in Chapter 11 Terrestrial and Aquatic Flora.
MDP Surveys
To identify fauna species present within the project
footprint, a dry season survey was conducted between
23 September and 26 September 2014 by three suitably
qualified ecologists. A wet season survey was also
conducted between 5 January and 8 January 2015 by two
suitably qualified ecologists.
At each vegetation community, an assessment of fauna
habitat features was undertaken. Fauna habitat features
recorded included:
→→ Presence and relative density of hollow bearing trees;
→→ Presence of canopy, sub-canopy and shrubs suitable
for perching, shelter and foraging;
→→ Presence of coarse fallen woody material;
→→ Presence of boulders and other rocky material that
would provide fauna habitat;
→→ Presence of features such as watercourses and
formed banks that may provide shelter and nesting
opportunities;
→→ Availability/proximity to water;
→→ Level of weed invasion;
→→ Level of vegetation in the ground stratum and its
potential to provide fauna habitat;
→→ Presence of feeding resources (i.e. fruiting/flowering
trees).
All species of fauna observed which were encountered
during field investigations were identified to the species
level where possible.
Where areas were identified as containing habitat that
was considered likely to support a conservation significant
species, specific techniques (i.e. ANABAT, motion
cameras) were employed to increase the likelihood of
detecting these species. Non-invasive, remote sensing
techniques were used to ensure maximum chances of
detecting conservation significant species. The following
techniques were adopted:
→→ Diurnal bird survey
»» Bird census surveys (including migratory and
marine bird surveys) were conducted across three
dusk events during the dry season survey and
four dusk events during the wet season survey.
Targeted observations near water bodies were also
conducted and any incidental observations recorded
from the local area.
→→ Infra-red remote motion-sensing cameras at key habitat
locations and watering points
»» Camera surveillance at key habitat locations was
conducted to assist in establishing a census of
fauna species present within the area. Camera
surveillance is considered to be an effective means
to determine the presence of species due to its

non-invasive nature.
→→ ANABAT devices
»» An ANABAT II bat detection unit was used to detect
microchiropteran bats inhabiting the area, ANABAT
recordings were analysed using appropriate
software (Analook).
→→ Nocturnal spotlighting and call playback
»» Nocturnal searching for birds, herpetofauna
(amphibians and reptiles) and mammals were
undertaken at each vegetation community present
within the project footprint. The searches were
conducted after one hour following dusk. Active
searches used spotlight equipment to search for
fauna on the ground or in trees (arboreal species).
Fallen debris, rocks, litter and decorticating bark
was also searched during spotlighting.
»» In conjunction with the nocturnal searches a call
playback session (targeting birds, arboreal mammals
and amphibians) was used to identify any species
within the project footprint. Each call playback
session involved an initial ten minute listening period,
where unelicited calls from arboreal mammals and
nocturnal birds were recorded, followed by the
broadcasting of pre-recorded calls. Call playback
was conducted after spotlighting, as the nocturnal
birds are generally predatory and playing calls of
these species could result in prey species such as
small mammals taking shelter.
→→ Diurnal searches
»» At each site a systematic search targeting
herpetofauna and larger mammalian species was
conducted using transects. A plot size of 0.5
hectares (100 metres x 50 metres) was actively
searched for a minimum of one person hour
per a vegetation community. At each vegetation
community, a search was conducted in the earlier
hours of the day, late afternoon as well as midday in
order to capture as many species as possible.
»» Systematic searches involved intensive searches
within appropriate habitat (i.e. reedbeds, water
soaks, ground litter along creek beds), searching for
basking or sheltering individuals. Any appropriate
cover (e.g. ground boulders, logs, tufts of vegetation
and bark on trees) were searched for resting
individuals. Other information was collected or
examined to assist in identifying the biodiversity
within or adjacent/transient to the area included
scats, tracks, bones and hair samples.
→→ Opportunistic observations
»» Along with species recorded during the systematic
searches, species recorded within the project
footprint during non-survey periods or during
non-targeted surveys, including the vegetation
assessment, were recorded as incidental
observations.
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In addition to these techniques, analysis of observed scats
and scratch marks on trees were used to assess/confirm
the presence of species such as the Koala (Phascolarctos
cinereus).

12.1.1.3

Permits to Conduct Works

The ecological field assessment was conducted in
accordance with Queensland and New South Wales
permits scientific and ethics permits.

Wallum Sedge Frog and Wallum froglet Assessment
A targeted survey for the Wallum Sedge Frog (Litoria
olongburensis) and the Wallum froglet (Crinia tinnula) was
conducted in the wet season across areas of suitable
habitat for the species within the project footprint. Survey
methods included active searches, spotlighting and
call play-back sessions. The survey methodologies and
survey effort were informed by the EPBC Act threatened
species guidelines for threatened frogs (Department of
Environment, Water, Heritage and the Arts [DEWHA]
2010a).
Koala Assessment
Non-juvenile Koala habitat trees within the project footprint
were visually inspected for Koalas or signs of Koala
activity (i.e. scratch marks or scats). Non-juvenile Koala
habitat trees were defined as a food tree of the Corymbia,
Melaleuca, Lophostemon or Eucalyptus genera; or a
preferred shelter species of the Angophora genera,
with a height of more than four metres or a trunk with
a circumference of more than 31.5 centimetres at 1.3
metres above the ground.
Aquatic Ecology Assessment
Aquatic fauna monitoring for fish species and AUSRIVAS
physical assessments were undertaken at the drainage
channel to provide a current baseline condition as part of
the project.
The ecological assessment included a fish survey
consisting of one seine netting sampling session and the
deployment of two fish traps for a period of three nights
at each of the three sampling sites. The fish survey was
conducted in the dry season survey and replicated during
the wet season survey.
The aquatic habitat values of each sampling site were
assessed in accordance with the AUSRIVAS habitat and
physical assessment protocol.
The aquatic ecology assessment sites are illustrated in
Figure 11.2 in Chapter 11 Terrestrial and Aquatic Flora.
The riparian environments at the drainage channel and those
which may occur within the project footprint were assessed
using the AUSRIVAS habitat and physical assessment
protocol. This assessment methodology is a standardised
rapid method for the collection of geomorphological,
physical habitat, riparian and basic water quality data to
assess the physical condition of the system.
At each site a description on the structure and health of
the vegetation community, including its habitat value, were
recorded in addition to the structure and integrity of the
bank and environmental values.
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12.1.1.4

Nomenclature

Scientific and common names used in this chapter to
describe fauna species were obtained from:
→→ Amphibian Research Centre (2013) and Cogger (2000)
for amphibians;
→→ Cogger (2000) and Wilson & Swan (2010) for reptiles;
→→ Menkhorst & Knight (2011) and Triggs (2004) for
mammals;
→→ Morcombe (2003) for birds;
→→ Allen, Midgley and Allen (2002) for fish.

12.1.1.5 Assessment of the Likelihood
of Occurrence of Conservation
Significant Species
The likelihood of conservation significant species listed
under the provisions of the EPBC Act, Queensland Nature
Conservation Act 1992 (NC Act) and/or the New South
Wales Threatened Species Conservation Act 1995 (TSC
Act) to occur within the project footprint was determined
based on the results of the desktop study and field
assessments. The likelihood of occurrence assessment
is central to determining which conservation significant
species are identified as receptors for the project. The
process for assessing the likelihood of occurrence is
described in Chapter 11 Terrestrial and Aquatic Flora.

12.1.2 Assumptions and Technical
Limitations
The information presented in this chapter is subject to field
survey limitations. The ecological field assessment was
conducted to provide an overview of the ecological values
within the study area, with specific focus on conservation
significant species. The field assessment methodology
was developed to provide for a broad assessment of the
terrestrial and aquatic fauna values of the project footprint
and adjoining areas.
Although the survey methodologies have been designed to
allow for the identification of fauna species present within
the project footprint and adjacent Airport land (i.e. dry
and wet season surveys, provision of passive monitoring
techniques [i.e. deployment of motion cameras]), some
species may not be identified due to their highly cryptic
nature (e.g. small amphibians, small mammals). The fauna
surveys conducted for this project, when supplemented
with the existing fauna surveys and habitat assessments
on Airport land over several years and seasons, provides
sufficient baseline fauna information to identify the impacts
that may arise as a result of the project.
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12.1.3 Policy Context and
Legislative Framework
Policy context and legislative framework as relevant to the
fauna values within the project footprint are discussed in
Chapter 11 Terrestrial and Aquatic Flora, Section 11.1.3.

12.2 Terrestrial Fauna
Baseline Conditions
12.2.1

Regional Overview

The Airport is situated within a biogeographic region with a
high faunal diversity which includes over 100 conservation
significant fauna species.
An assessment of the landscape in a regional context
shows that the project footprint is located adjacent to a
mapped regional fauna corridor which extends from the
coast to the hinterland in the west, and beyond (refer
Figure 12.3 in Section 12.2.8). This fauna corridor
provides important linkages for highly mobile species (i.e.
avian and bat species) to move throughout the region.
In addition, the Cobaki Broadwater, Terranora Broadwater
and Ukerebagh Nature Reserve are located near the
project footprint locality and are known to provide
important habitat for conservation significant fauna in
the region. The surrounding urban development and
the existence of the Tugun Bypass limits connectivity
for fauna. Connectivity for fauna species that utilise the
project ecology study area is further discussed in Section
12.2.8.

12.2.2
Areas

Environmentally Significant

As outlined in Chapter 11, Terrestrial and Aquatic Flora,
Section 11.2.2, the Environment Strategy identifies
ESAs within Airport land. A total of 138.1 hectares
of ESAs are mapped within Airport land (including
the Cobaki Environment Precinct). Within the project
footprint, there are 30.14 hectares of ESAs mapped,
which are predominantly associated with the presence of
conservation significant fauna species and/or the presence
of the endangered Swamp sclerophyll forest Endangered
Ecological Community (EEC) (listed under the TSC Act).

12.2.3 EPBC Act Listed Migratory
Species and Habitat

footprint, the species habitat association and the likelihood
of the species and its habitat occurring within the project
footprint was determined.
The likelihood of occurrence assessment, of the 56
migratory species identified as known to occur or
potentially occurring within and/or adjacent to the project
footprint, resulted in the following findings:
→→ Seven species were known to occur within the project
footprint;
→→ Five species were considered to have a moderate
likelihood of occurrence within the project footprint;
→→ Thirteen species were considered to have a low
likelihood of occurrence within the project footprint;
→→ Thirty-one species were considered to have a nil
likelihood of occurrence within the project footprint.
Of these migratory species, Rainbow bee-eater (Merops
ornatus) was observed within the project footprint during
previous fauna surveys and during the dry season and wet
season fieldwork conducted for this project, refer Figure
11.2 in Chapter 11 Terrestrial and Aquatic Flora.
Furthermore, the following six species (included within the
above likelihood of occurrence assessment) have been
observed within the project footprint during previous fauna
surveys:
→→ Eastern osprey (Pandion cristatus) – Migratory under
the EPBC Act and vulnerable under the TSC Act;
→→ White-bellied sea eagle (Haliaeetus leucogaster) –
Marine under the EPBC Act;
→→ Great egret (Ardea alba) – Migratory under the
EPBC Act;
→→ Cattle egret (Ardea ibis) – Migratory under the EPBC
Act;
→→ Latham’s snipe (Gallinago hardwickii) – Migratory under
the EPBC Act;
→→ White-throated needletail (Hirundapus caudacutus) –
Migratory under the EPBC Act.
However, these species listed above were not recorded
during the dry season or wet season field investigations
conducted for this MDP.
The migratory species that were considered to have
a moderate likelihood of occurrence within the project
footprint included:
→→ Fork-tailed swift (Apus pacificus) – Migratory under the
EPBC Act;
→→ Black-faced monarch (Monarcha melanopsis) –
Migratory under the EPBC Act;

A total of 56 migratory species protected under the
provisions of the EPBC Act were identified from database
searches as potentially occurring in and/or adjacent to the
project footprint.

→→ Spectacled monarch (Monarcha trivirgatus) – Migratory
under the EPBC Act;

The migratory species which have been identified as
potentially occurring within and/or adjacent to the project

→→ Rufous fantail (Rhipidura rufifrons) – Migratory under
the EPBC Act.

→→ Satin flycatcher (Myiagra cyanoleuca) – Migratory under
the EPBC Act;
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12.2.4 EPBC Act Listed Fauna
Species and Habitat
A total of 52 EPBC Act listed Endangered, Vulnerable and
Near Threatened (EVNT) fauna species (one amphibian,
24 birds, one fish, two invertebrates, 12 mammals, eight
reptile species and four shark species) protected under
the provisions of the EPBC Act were identified from the
EPBC PMST Report as potentially occurring in and/or
adjacent to the project footprint.
The EVNT species that have been identified as potentially
occurring within and/or adjacent to the project footprint,
the species habitat association and the likelihood of
the species and its habitat occurring within the project
footprint were determined.
The likelihood of occurrence assessment, identified that
of the 52 EPBC Act listed EVNT species identified as
potentially occurring within and/or adjacent to the project
footprint, resulted in the following findings:
→→ Two EVNT species were known to occur within the
project footprint;
→→ Nine EVNT species were considered to have a
moderate likelihood of occurrence within the project
footprint;
→→ Twelve EVNT species were considered to have a low
likelihood of occurrence within the project footprint;
→→ Twenty nine EVNT species were considered to have a
nil likelihood of occurrence within the project footprint.
Table 12.1 summarises the EPBC Act listed species
known to occur or with a moderate likelihood of
occurrence within the project footprint. Figures 12.1
and 12.2 illustrate the location of fauna species known to
occur within the project footprint and/or adjacent Airport
land.

12.2.5 State Government Listed
Fauna Species
Desktop studies, previous field investigations on Airport
land, and targeted field surveys conducted for this MDP,
have identified that the following findings:
→→ Nine state listed fauna species are known to occur in
the project footprint;
→→ Five state listed fauna species are considered likely to
occur, as suitable habitat exists in the project footprint
and the species have been recorded previously;
→→ Eleven state listed fauna species are considered to
possibly occur, as suitable habitat exists in the project
footprint.
Table 12.2 summarises the state listed species known
to occur, and likely or possibly to occur within the project
footprint. Figures 12.1 and 12.2 illustrate the location of
fauna species known to occur within the project footprint
and/or adjacent Airport land.
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Table 12.1: Summary of the Likelihood of Occurrence (Known or Moderate) of EPBC Act
Listed Fauna Species within the Project Footprint
Species Name

EPBC Act
Conservation
Significance Level

TSC Act Conservation
Significance Level

NC Act Conservation
Significance Level

Species Known to Occur within Project Footprint
Wallum Sedge Frog (Litoria
olongburensis)

Vulnerable

Vulnerable

Vulnerable

Grey-headed Flying Fox (Pteropus
poliocephalus)

Vulnerable

Vulnerable

-

Moderate Likelihood of Occurrence within Project Footprint
Koala (Phascolarctos cinereus)

Vulnerable

Vulnerable

Vulnerable

Regent honeyeater (Anthochaera
phrygia)

Endangered

Critically endangered

Endangered

Australasian bittern (Botaurus
poiciloptilus)

Endangered

Endangered

-

Red goshawk (Erythrotriorchis
radiatus)

Vulnerable

Critically endangered

Endangered

Swift parrot (Lathamus discolor)

Endangered

Endangered

Endangered

Black-throated finch (southern)
(Poephila cincta cincta)

Endangered

Endangered

Endangered

Mitchell’s rainforest snail (Thersites
mitchellae)

Critically endangered

Endangered

-

Long-nosed potoroo (Potorous
tridactylus tridactylus)

Vulnerable

Vulnerable

Vulnerable

New Holland mouse (Pseudomys
novaehollandiae)

Vulnerable

-

-
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Table 12.2: Summary of the Likelihood of Occurrence of State Listed Fauna Species within
the Project Footprint
Species Name

TSC Act Conservation
Significance Level

NC Act Conservation
Significance Level

Eastern bent-winged bat (Miniopterus schreibersii
oceanensis)

Vulnerable

-

Eastern long-eared bat (Nyctophilus bifax)

Vulnerable

-

Beccari’s freetail bat (Mormopterus beccarii)

Vulnerable

-

Little bent-winged bat (Miniopterus australis)

Vulnerable

-

Hoary wattled bat (Chalinolobus nigrogriseus)

Vulnerable

-

Common planigale (Planigale maculata)

Vulnerable

-

Large-footed myotis (Myotis macropus)

Vulnerable

-

Wallum froglet (Crinia tinnula)

Vulnerable

Vulnerable

Rose-crowned fruit dove (Ptilinopus regina)

Vulnerable

-

Eastern freetail bat (Mormopterus norfolkensis)

Vulnerable

-

Glossy black cockatoo (Calyptorhynchus lathami)

Vulnerable

Vulnerable

Common blossom bat (Syconycteris australis)

Vulnerable

-

Varied sitella (Daphoenositta chrysoptera)

Vulnerable

-

Powerful owl (Ninox strenua)

Vulnerable

Vulnerable

Yellow-bellied sheathtail bat (Saccolaimus flaviventris)

Vulnerable

-

Bush-hen (Amaurornis olivaceus)

Vulnerable

-

Green-thighed frog (Litoria brevipalmata)

Vulnerable

-

Square-tailed kite (Lophoictinia isura)

Vulnerable

-

Lewin’s rail (Lewinia pectoralis)

Protected

Near threatened

Bush stone-curlew (Burhinus grallarius)

Vulnerable

-

Double-banded plover (Charadrius bicinctus)

Protected

Little lorikeet (Glossopsitta pusilla)

Vulnerable

-

Brolga (Grus rubicunda)

Vulnerable

-

Square-tailed kite (Lophoictinia isura)

Vulnerable

-

Little eagle (Hieraaetus morphnoides)

Vulnerable

-

Species Known to Occur within Project Footprint

Species Considered Likely to Occur within Project Footprint

Species Considered to Possibly Occur within Project Footprint
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Figure 12.1: Location of Conservation Significant Fauna Species

Legend
Project Footprint
GCA Commonwealth Boundary
QLD/NSW Border
Ecology Study Area

Conservation Significant Fauna
Species
Wallum froglet (Crinia tinnula)
Wallum
sedge Frog
frog (Litoria
Wallum Sedge
olongburensis)
Black-necked stork
(Ephippiorhynchus asiaticus)
Brolga (Grus rubicunda)
Bush stone-curlew (Burhinus
grallarius)
Collared kingfisher
(Todiramphus chloris)
Eastern osprey (Pandion
haliaetus)
Glossy black-cockatoo
(Calyptorhynchus lathami)

INSET A

Lewin's rail (Rallus pectoralis)
Mangrove honeyeater
(Lichenostomus fasciogularis)
Powerful owl (Ninox strenua)
Rainbow bee-eater (Merops
ornatus)
Rose-crowned fruit-dove
(Ptilinopus regina)

D
QL
W
NS

Superb fruit-dove (Ptilinopus
superbus)
Varied sitella (Daphoenositta
chrysoptera)
White-bellied sea eagle
(Haliastur indus)
Beccari's freetail bat
(Mormopterus beccarii)
Eastern bent-winged bat
(Miniopterus orianae
oceanensis)
Eastern blossom bat
(Syconycteris australis)
Eastern long-eared bat
(Nyctophilus bifax)
Eastern tube-nosed bat
(Nyctimene robinsoni)
Grey-headed flying-fox
Flying Fox
Grey-headed
(Pteropus poliocephalus)
Hoary wattled bat (Chalinolobus
nigrogriseus)
Large-footed myotis (Myotis
macropus)
Little bent-winged bat
(Miniopterus australis)
Yellow-bellied sheathtail bat
(Saccolaimus flaviventris)
Common planigale (Planigale
maculata)
Koala (Phascolarctos cinereus)
Regionally Significant Fauna Species
Swordgrass brown butterfly
(Tisiphone abeona morrisi)
Short-limbed snake skink
(Ophioscincus truncatus))

0

250

500

Metres

Image courtesy of nearmap.com 2014

Major Development Plan

135

Figure 12.2: Location of Conservation Significant Fauna Species within the Project Footprint
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12.2.6 Incidental Fauna
Observations
A total of 72 incidental fauna recordings (67 native
species and five non-native species) were noted within the
project footprint during field investigations for the MDP.
The majority of fauna species that were recorded within
the project footprint are considered to be disturbance
tolerant species and are commonly associated with
bushland areas situated within urban and fragmented
environments (e.g. birds, kangaroo and wallaby species).
Two conservation significant fauna species were recorded
during field assessments for the MDP, the Wallum froglet
and the Grey-headed Flying Fox.
Dens considered conducive to Fox (Vulpes vulpes) were
observed on sandy mounds throughout the project
footprint. Additionally, Macropod, Fox and European hare
(Lepus europaeus) scats were recorded within the project
footprint.

12.2.7

Declared Pest Species

Scats attributable to Fox and the European hare
were recorded within the project footprint during field
investigations for this MDP. The Fox and European hare
are Class 2 declared pest species under the provisions of
the Queensland Land Protection (Pest and Stock Route
Management) Act 2002 (LP Act). Landowners must take
reasonable steps to keep land free of Class 2 pests. A
Class 2 pest is one that is established in Queensland
and has, or could have, a substantial adverse economic,
environmental or social impact. The management of these
pests requires coordination. They are subject to programs
led by local government, community or landowners.
GCAPL implements pest management at the Airport
through the Pest Animal Management Program.
“Competition and land degradation by rabbits” is a listed
key threatening process under the provisions of the EPBC
Act. A listed key threatening process is one that threatens
or may threaten the survival, abundance or evolutionary
development of a native species or ecological community.
Threat Abatement Plans have been developed by the
Department of the Environment (DoE) to minimise adverse
impacts associated with key threatening processes.
Numerous Cane toads (Rhinella marina) were observed
within the project footprint during the project fieldwork.
Cane toads are not declared under the provisions of the
LP Act, however “the biological effects, including lethal
toxic ingestion, caused by Cane toads” is a listed key
threatening process under the provisions of the EPBC Act.

12.2.8

Fauna Corridors

An assessment of landscape connectivity assists in the
determination of habitat significance. Mapped wildlife
corridors are shown in Figure 12.3. This figure shows
that the project footprint forms part of mapped fauna

corridors that extend locally to habitats within the Cobaki
Broadwater and the Terranora Broadwater. Regionally, the
corridor mapping shows that the project ecology study
area is adjacent to a large regional corridor that extends to
the hinterland in the west and beyond.
The corridors that link to the Cobaki Broadwater have
been identified as important corridors for the Common
blossum bat, listed as vulnerable under the provisions of
the TSC Act, and the least concern Northern long-eared
bat (Nyctophilus arnhemensis). It would also provide
linkages for birds (e.g. birds of prey with large home
ranges) and other bats, including flying foxes.
The corridor that links to the Terranora Broadwater has
been identified as an important corridor for Common
blossum bat and Black flying fox (Pteropus alecto). It is
also likely to provide connectivity for other bat species
as well as birds. The fauna corridor between Ukerebagh
Nature Reserve and the project footprint is also likely to
provide connectivity for the same types of highly mobile
fauna species.
As mentioned in Section 12.2.1, terrestrial connectivity
is limited by the surrounding urban development and the
existence of the Tugun Bypass. There is connectivity to
the area of habitat south of the project footprint, though
this is also bounded by existing development and the
Tugun Bypass.

12.2.9

Habitat Value

The areas of mature, woody vegetation present within the
project footprint are considered to provide suitable refuge
and foraging habitat values for local fauna assemblages.
The project footprint is situated in a highly fragmented and
urbanised environment where habitat linkages are limited.
The mature woody vegetation present within the project
footprint is considered to provide habitat and important
connectivity value between habitat patches for native
fauna species.
Although the habitat integrity has been compromised
in places due to anthropogenic disturbances (e.g. sand
mining) and weed invasion, the overall habitat value within
the project footprint is considered to be high. Furthermore,
noise disturbances within the investigation area were
noted during field investigations and are associated with
the airport runway and road traffic.
The project footprint contains the following habitat
resources:
→→ Canopy cover suitable for shelter, foraging and
perching;
→→ Fissured tree bark;
→→ Dense groundcover vegetation;
→→ Woody debris (i.e. felled timber, including hollowbearing logs and tree bark in groundcover);
→→ Leaf litter;
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Figure 12.3: Wildlife Corridors
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→→ Stags and hollow-bearing trees;
→→ Drainage features which support macrophyte
vegetation and amphibian species;
→→ Low lying heath habitat suitable to support amphibian
species;
→→ Areas containing ephemeral wetlands.
There is some degree of variation in the availability of
different resources within the project footprint.
The sections below provide further detail regarding the
habitat value present within the project footprint for
Koala, Wallum Sedge Frog, Wallum froglet and Common
planigale (Planigale maculata). These species have
been addressed in further detail as the project has the
potential to result in significant adverse impacts on these
species in accordance with the EPBC Act Significant
Impact Guidelines 1.1 (DoE 2013b) and Significant Impact
Guidelines 1.2 (DoE 2013a). Assessment against these
guidelines is provided in the following sections.

12.2.9.1

Koala Habitat

Detailed Koala population assessments in the Tweed
Coast Study Area (TCSA) were conducted in 2011 (Biolink
Ecological Consultants 2011), which involved application
of a systematic sampling strategy primarily reliant on Spot
Assessment Technique (SAT) methodology to gather data
on Koala presence and absence, food tree preferences
and Koala density and activity. The TCSA encompassed
lands surrounding the Terranora and Cobaki Broadwater
(including Airport land) and extended along the coast for
approximately 35 kilometres south of Tweed Heads.
North of the Tweed River, Koala activity data indicates
the persistence of small populations in the TerranoraBilambil Heights and Tweed Heads South areas, however
the short to medium-term viability of these populations
is considered low in the absence of recruitment and is
further reduced by the escalation of threatening processes
arising from ongoing development.
Comparison of historical record analysis and results of
field survey suggests that occupancy by Koalas within
the TCSA has halved in recent years, with density data
inferring a population estimate of approximately 144
Koalas remaining in areas of currently occupied habitat.
This population estimate infers that the population size
of the TCSA Koalas may already be below the minimum
viable population size required to sustain long-term
population survival. Fire frequency and intensity within
remaining habitat areas over the last decade has been
identified as the major contributor to recent population
attrition, with recovery potential now impeded in remaining
habitat areas by ongoing incidental mortality rates
due mostly to motor vehicle strike (Biolink Ecological
Consultants 2011).
Four species of Eucalypt Eucalyptus tereticornis
(Queensland blue gum), E. robusta (Swamp mahogany), E.
microcorys (Tallowood) and E. propinqua (Grey gum) were

identified as the most preferred species within the TCSA.
Further, Queensland blue gum and Swamp mahogany
were confirmed as primary food tree species, while sizeclass based variation in use of Tallowood and Grey gum
confirmed a role as secondary food trees when growing
on low-nutrient soils (Biolink Ecological Consultants 2011).
Koalas have been recorded on Airport land on two
occasions during 2014. Koala scats have also been
observed on Airport land within the Cobaki Environment
Precinct and the southern portion of the Runway Precinct.
The project footprint supports non-juvenile Koala habitat
trees, however vegetation within the project footprint is
not considered to provide core habitat for the species
due to the dense, wet nature of the understory vegetation
which defines the vegetation communities present within
the project footprint. Koalas were not recorded during
the dry or wet season surveys within the project footprint.
Furthermore no scratches or scats considered attributable
to the Koala were identified during the dry or wet season
survey.
The Tweed Coast Comprehensive Koala Plan of
Management (TSC 2014) covers a wide range of
management issues, including development control,
strategic planning, Koala habitat restoration, managing
threats from roads, dogs, fire and disease, community
engagement, implementation, and ongoing monitoring,
reporting and review. The Plan uses a holistic approach
that focuses on the full suite of actions that promote
population recovery.

12.2.9.2

Wallum Sedge Frog Habitat

The Wallum Sedge Frog occurs in acidic water of coastal
wallum, amongst emergent sedges, rushes and reeds.
It has a clear preference for ephemeral (seasonally
inundated) perched swamps. These areas are typically
dominated by Baumea spp. and Baloskion spp.
sedges with an occasional upper stratum of Melaleuca
quinquenervia. Furthermore, the species has a strong
tendency to perch on terete (i.e. cylindrical or slightly
tapering) upright sedge species such as Baumea spp.
and Schoenus spp. Observations of vegetation where
the species has been previously observed in the project
footprint confirms that the species prefers these habitat
features, with the notable addition of Lepironia articulata,
which was commonly observed where the species had
been recorded and is considered a terete species.
It is known that the Wallum Sedge Frog requires water
bodies for breeding and is most commonly found in
shallow ponded areas; however has also been observed
several kilometres away from water bodies in heath,
banksia woodlands and open eucalypt forest. The extent
to which the Wallum Sedge Frog relies on vegetation away
from breeding sites is largely unknown. For this reason,
only habitat areas potentially suitable for breeding have
been identified in this assessment. The entire coverage of
heathland, melaleuca forest and sclerophyll forest in the
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project footprint may therefore be assumed to be suitable
habitat for dispersal and therefore important for gene flow
between populations. Figure 12.4 shows the potential
breeding habitat for Wallum Sedge Frog within the project
footprint, which includes pooled areas of acidic water, with
emergent sedge species.
Habitat requirements for Australian frogs include areas of
refuge habitat and breeding habitat. The drainage features
and Melaleuca wetlands within the project footprint act
as refuge habitat for the species, providing shelter during
the day and throughout periods of drought (Tyler 1999).
During the breeding season, these species will often
leave refuge habitat to breed and lay eggs in ephemeral
pools, such as those which form across the project site.
Due to the ephemeral nature of the pools, these areas
provide predator free habitat for the species eggs and
tadpoles opposed to the areas of refuge habitat which
have the potential to harbour higher predator loads. Such
areas allow the frog species to have a competitive edge
over many of its predators, resulting in increased rates
of larval metamorphic success and resultant population
recruitment. Under such situations, the project footprint
may constitute an important area for recruitment and
population dispersal.

12.2.9.3

Wallum froglet Habitat

Wallum froglet is known to be more widely distributed
than the Wallum Sedge Frog as it can tolerate a greater
variety of environmental conditions. The species breeds
in shallow surface water (< 10 centimetres deep) along
drainage lines, within ponds, cleared tracks and borrow
pits. The Wallum froglet has been recorded in habitat
not usually associated with the species (e.g. Banksia
woodland and/or open eucalypt forest). For this reason,
the entire coverage of heathland, melaleuca forest and
sclerophyll forest in the project footprint may therefore be
assumed to be suitable habitat for dispersal and therefore
important for gene flow between populations.
During past surveys, as well as the dry and wet season
surveys, Wallum froglet was heard throughout the
Melaleuca forest and Sclerophyll forests areas. Points
where the species was heard calling during surveys are
shown in Figure 12.5.
Due to the difficulties in mapping breeding habitat over
such a large area and the species’ wide distribution, a
broad definition of habitat value has been used. Habitat
areas include areas of likely breeding habitat as well
as adjoining habitat used by non-breeding animals for
dispersal, shelter and/or foraging which surround breeding
habitat within the project footprint.
The extent of habitat has been mapped based on
conservative assumptions, floristics, drainage depressions
and observations of the species. Figure 12.5 shows that
most of the project footprint is likely to support habitat
for the species, except in the dry heath areas. It was also
noted during the dry and wet season surveys for the MDP
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that a higher number of individuals were calling in areas
that contained ponded water, with only occasional calls
heard in other drier locations.

12.2.9.4

Common Planigale Habitat

Common planigale is found in a variety of habitats
within its range. This includes rainforest, eucalypt forest,
heathland, marshland, grassland and rocky areas. This
species is usually associated with areas of dense ground
cover and also has a close association with water and
ecotonal forest. This is consistent with the observations
of the species on Airport land. The species has also been
recorded west of the runway and east of the project
footprint and near the Southern Cross University.
It is difficult to evaluate habitat for Common planigale
based on prevailing site conditions as seasons, weather
and life cycle may influence distribution. Nonetheless,
records of the species in the project footprint show that it
utilises the area near where traps have been used as part
of the airport fauna monitoring programme, refer Figure
12.2.
Habitat assessment quadrats and general observations
show that there is dense ground cover throughout the
project footprint, with dense ground cover less common in
the north-east, where sparse areas of Baloskion species
exists. It is therefore conservatively assumed that most of
the project footprint would provide habitat for this species,
refer Figure 12.6.
Common planigale was not recorded during the dry or wet
season surveys within the project footprint.

12.2.9.5

Grey-headed Flying Fox habitat

The Grey-headed Flying Fox is listed as Vulnerable under
the EPBC Act and the TSC Act, with key threatening
processes for the species being loss and degradation
of foraging and roosting habitat, deliberate destruction
associated with commercial horticulture and competition
for resources from the Black flying fox (DECC 2009). Due
to constant genetic exchange and movement between
camps throughout the species’ entire geographic range,
the population of Grey-headed Flying Fox is considered
to be single population which is spatially structured into
colonies (DoE 2013).
The Grey-headed Flying Fox has been recorded within the
project footprint during field surveys (refer Figure 11.2),
however no camps are known from within the project
footprint or in directly adjacent areas. Foraging habitat for
the species is present within the project footprint, and is
associated with heathland, sclerophyll forest/woodlands
and Melaleuca forest communities (refer Figure 11.6).
Eby and Law (2008) identify a list of 40 species of plants
in upper north eastern New South Wales that form
part of the nectar diet of the Grey-headed Flying Fox.
These species occur primarily in sclerophyll forests and
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woodlands, with an additional two species generally
occurring in gallery or riverine rainforests (Eby and Law
2008). This study identified 17 key diet species for the
Grey-headed Flying Fox based on the nectar productivity
and reliability (Eby and Law 2008), two of which commonly
occur within the project footprint: Swamp mahogany and
Broad-leaved paperbark. These two species represent
reliable sources of nectar during winter for the Greyheaded Flying Fox, when foraging resources are known
to be limited (DoE 2013; Eby and Law 2008). Areas
within proximity to the Airport that also contain important
foraging habitat (including winter foraging habitat) include
the Cobaki Broadwater and Ukerebagh Nature Reserve,
as well as vegetation on the Tweed River and south of
the Airport along the Tweed Coast to Cudgen. Habitat
mapping from this study also identified important winter
foraging resources in the region, with the majority of
this habitat mapped from Cudgen (approximately 18
kilometres south of the Airport) and to the south west in
Mooball and Nightcap National Parks (Eby and Law 2008).
Eby and Law (2008) ranked vegetation communities
within upper north east New South Wales according to
their significance as feeding habitat to the Grey-headed
Flying Fox. These rankings (a function of productivity and
reliability of key forage species to produce nectar and fruit
throughout the year) identified approximately 1.3 million
hectares of high-quality foraging habitat within the region,
equivalent to 33.5 percent of the extant vegetation within
the upper north east New South Wales region (Eby and
Law 2008). The area of foraging habitat for the species is
estimated to reduce to 400,557 hectares in the JuneJuly period (Eby and Law 2008). Small remnants of this
high-quality foraging habitat persist within proximity to
the Airport, with larger remnants mapped in the Border
Ranges and Nightcap National Park (Eby and Law 2008).

→→ Currumbin Creek (approximately 3.5 kilometres from
the Airport) with an estimated 2,500-9,999 individuals
in 2012
→→ Terranora Broadwater (approximately 4.5 kilometres
from the Airport) with an estimated 2,500-9,999
individuals in 2013
→→ Mudgeeraba (approximately 15kilometres from the
Airport) with an estimated 2,500-9,999 individuals in
2013 and 2014
→→ Murwillumbah (more than 20 kilometres from the
Airport) with an estimated 10,000-15,000 individuals in
2012 and 2013
→→ Canungra (approximately 40 kilometres from the
Airport) with an estimated 16,000-49,999 individuals
Although not listed as a Nationally important flying fox
camp, a camp in Nimbin was estimated to have more than
50,000 Grey-headed Flying Fox individuals during a survey
in 2015 (DoE 2015). This camp is situated approximately
52 kilometres south west of the Airport.
The Draft Recovery Plan for the Grey-headed Flying
Fox provides a broad range of management measures
to assist with the recovery of this species, including
identifying and protecting habitat critical to their survival;
identifying and enhancing roosting habitat; monitoring
population trends; and research into the population
dynamics and structure of the species (DECC 2014).

Population estimates for this species are usually estimated
using fly-out count data. Although this survey method
contains a degree of error that is difficult to estimate, it is
widely acknowledged by the scientific community as the
best method currently available for estimating abundance
(i.e. not a precise population count) (DoE 2013). Despite
increased knowledge of roost site locations and increased
survey effort, the estimates obtained indicate declines
in the abundance of the Grey-headed Flying Fox in the
order of 30 percent for the period from 1989 to 2001 (DoE
2013).
Within the upper north eastern region of New South Wales
(including the Northern Rivers, Border Rivers/Gwydir and
Namoi Catchment Management Areas), locations of 74
camps used by Grey-headed Flying Foxes have been
recorded (Eby and Law 2008). A number of these camps
are identified as ‘Nationally important flying fox camps’ in
the National flying fox monitoring viewer, with those within
approximately 50 kilometres of the Airport listed below
(including the maximum number of Grey-headed Flying
Foxes estimated for the camp and the survey year):
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Figure 12.4: Potential Breeding Habitat for the Wallum Sedge Frog
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Figure 12.5: Habitat for the Wallum froglet
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Figure 12.6: Predicted Habitat for the Common Planigale
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12.3 Aquatic Fauna Baseline
Conditions
12.3.1

Regional Overview

The major surface water features that traverse Airport land
are the drainage channel, several shallow constructed
drains and part of the Cobaki Broadwater, refer Figure
3.1a and 3.1b, Chapter 3 Airport Context and Project
Description). The drainage network within Airport land has
been gradually altered since the mid-1900s during airport
development, sand mining and construction of community
infrastructure.
The north eastern portion of the project footprint forms
part of the drainage channel catchment. The drain
receives stormwater from an upstream urban catchment
and is tidal towards the southern extent of the Airport.
The downstream receiving environment of the drainage
channel and open coastal waters within Queensland has
the following environmental values:
→→ Aquatic ecosystems;
→→ Human consumer (seafood within marine waters);
→→ Primary recreation (e.g. swimming);
→→ Secondary recreation (e.g. boating and fishing);
→→ Visual recreation (e.g. walking and picnicking);
→→ Cultural and spiritual values.
The south western portion of the project footprint forms
part of the Cobaki Broadwater catchment. There are a
number of ephemeral ponds and shallow constructed
channels which direct stormwater runoff towards the
Cobaki Broadwater. The Cobaki Broadwater is a tidal inlet
adjacent to the Airport on the Terranora branch of the
Tweed Estuary.

12.3.2

Project Footprint Context

As permanent water sources within the project footprint
are restricted to the constructed drainage channel, the
aquatic values of the project footprint are predominately
restricted to the ephemeral pools which form in low lying
areas during rainfall events and the modified drainage
channels which surround the project footprint.
As discussed in Chapter 11, Terrestrial and Aquatic Flora,
Section 11.1.3.1 the Master Plan has defined ESAs within
and adjacent to the project footprint, categorised by the
environmental values of the area. Wetland environments
were captured as part of the values assessment. A
number of low lying wetlands were identified within the
Cobaki Broadwater, however there were no lacustrine
wetlands identified within the project footprint. A portion of
the drainage channel which defines the northern boundary
of the project footprint is mapped by the Queensland
Wetland Data (Version 3.0) as an artificial/highly modified
freshwater lacustrine wetland.

GCAPL has previously implemented a water quality
and aquatic ecology monitoring programme which
included fish and aquatic macroinvertebrate surveys
within the waterways at the Airport. The results of
the fish and aquatic macroinvertebrate surveys found
that it was difficult to determine differences between
anthropogenic (i.e. airport activities) or natural factors
(i.e. estuarine influences). Subsequently, the fish and
aquatic macroinvertebrate component of the monitoring
programme was discontinued following the 2011 - 2012
survey effort.
The key findings of the fish and aquatic macroinvertebrate
surveys are summarised below.

12.3.3

Aquatic Macroinveterbrates

The aquatic macroinveterbrate survey results indicated
that the macroinvertebrate communities (both historically
and in 2011-2012) inhabiting the Airport waterways
were dominated by pollution tolerant taxa, with only
a few sensitive families present. The lack of sensitive
macroinvertebrate taxa was believed to be attributable to
three primary factors:
1.	Inundation of tidal estuarine waters – Waterways
throughout the Airport are naturally subjected to
varying levels of tidal inundation by the nearby the
drainage channel or Cobaki Broadwater. Many
freshwater macroinvertebrate families are particularly
sensitive to increased levels of conductivity and would
thus be unable to persist in Airport waterways. The
majority of the taxa that can tolerate elevated levels of
conductivity (for example, Atyidae [freshwater shrimp],
Dytisicidae [diving beetle], Chironomidae [non-biting
midge]) can also tolerate high levels of other toxicant
“pollutants” (such as heavy metals and nutrients) that
may potentially impact airport waterways from airport
operations.
2. Low pH – Waterways throughout the Airport are
naturally subject to low pH levels as a result of the
surrounding wallum heath environment. This means
that streams situated on wallum heath environments
typically support lower levels of macroinvertebrate
community diversity (as recognised by the reduced
Queensland Water Quality Guidelines (QWQG)
biological water quality objectives (WQOs) for these
streams).
3. L
 ow in-stream habitat diversity and quality – Through
a variety of physical and chemical processes, the
riparian zone is an important contributor to in-stream
habitat. Due to the man-made nature of the majority
of the waterways within Airport, the riparian zone is
limited at all sampling sites. Consequently, in-stream
habitat diversity and quality have been greatly reduced
and thus support less diverse macroinvertebrate
communities.

Major Development Plan

145

12.3.4

Fish

The analysis of the fish sampling results from the final
GCAPL aquatic ecology sampling effort in 2011 - 2012
indicated that the marine influenced drainage channel
catchment had the highest abundance and diversity
when compared to monitoring sites within the Cobaki
Broadwater and upstream sites, which was consistent
with the historical sampling results.
The four most commonly collected species of fish
throughout the duration of the fish and aquatic
macroinvertebrate surveys included the Striped gudgeon
(Gobiomorphus australis), Empire gudgeon (Hypseleotris
compressa), Mosquitofish (Gambusia holbrooki) and the
Flat head gudgeon (Philypnodon grandiceps).
The fish species collected during the sampling programme
were dominated by species which are tolerant to a wide
range of water quality parameters.
During the AUSRIVAS field assessments for this MDP, a
fish sampling programme was implemented to identify if
there was any notable differences between the current
species assemblage in the drainage channel and that
recorded during the last monitoring period of 2011 - 2012.
The native species, Firetail gudgeon (Hypseleotris galii)
and Philypnodon spp., and the introduced species
Gambusia holbrooki (Mosquitofish) were recorded
historically, as well as during the field sampling programme
conducted in the drainage channel for this MDP. Two
native species recorded during the project sampling
programme that have not been previously recorded
within the drainage channel included Barred fortesque
(Centropogon australis) and Bay prawn (Metapenaeus
bennettae). These species are not listed as conservation
significant under Commonwealth or State legislation.

12.3.5

MDP Field Assessment

Three AUSRIVAS assessment sites were established
along the drainage channel to describe the aquatic habitat
values of the area in accordance with the AUSRIVAS
habitat and physical assessment protocol.
The location of the assessment sites are illustrated in
Figure 11.2, Chapter 11, Terrestrian and Aquatic Flora,
The key characteristics which were common at all
assessment sites include the following:
→→ Each site was situated within a U shape channel;
→→ Sites were defined by a bedform run with no distinct
floodplain noted;
→→ Sites were situated in a modified landscape (i.e. a
straightened drainage channel with culverts present
upstream and downstream);
→→ Exotic grassland (i.e. maintained lawns) was the
dominant land use;
→→ Bed compaction was low with sediment easily dislodged
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and a limited range of sediment sizes observed;
→→ A sediment matrix was dominant, comprising
predominately of fine sediment;
→→ Cobble, pebble and gravel factions were not present
within sediment;
→→ No physical barriers to local fish passage were
observed;
→→ Anthropogenic impacts were noted, including culvert
structures, road bridges/culvert and suspected channel
straightening modifications;
→→ No artificial bank protection measures or channel
modifications were observed;
→→ The system was at baseflow at the time of assessment.
The characteristics of each AUSRIVAS assessment site
have been summarised in Table 12.3.

12.4 Fauna Significant Impact
Criteria
The MDP has been prepared under the environmental
planning and management framework in the Airports
Act and regulations. The significance criteria have
been developed to assess the significance of potential
environmental impacts at the Airport.
The fauna significant impact criteria have also considered
the following legislative and ecological parameters:
→→ Significant Impact Guidelines 1.1 – Matters of National
Environmental Significance for potential impacts
on EPBC Act listed MNES fauna (DoE 2013b). The
significant impact criteria for Vulnerable species states
that:
“An action is likely to have a significant impact on a
vulnerable species if there is a real chance or possibility
that it will:
»» Lead to a long-term decrease in the size of an
important population of a species;
»» Reduce the area of occupancy of an important
population;
»» Fragment an existing important population into two
or more populations;
»» Adversely affect habitat critical to the survival of a
species;
»» Disrupt the breeding cycle of an important
population;
»» Modify, destroy, remove or isolate or decrease the
availability or quality of habitat to the extent that the
species is likely to decline;
»» Result in invasive species that are harmful to a
vulnerable species becoming established in the
vulnerable species’ habitat;
»» Introduce disease that may cause the species to
decline; or
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Concave banks
with a low slope (10
to 30 degrees)

Concave banks
with a low slope (10
to 30 degrees)

Left bank defined
as a wide lower
bench, right bank
concave

A

B

C

Bank slope is steep
(60 to 80 degrees)

Bank Shape and
Slope

Site

Altered/cleared
riparian zone
impacting bank
stability

Moderate erosion

Altered/cleared
riparian zone
impacting bank
stability

Moderate erosion

Altered/cleared
riparian zone
impacting bank
stability

Moderate erosion

Erosion

Absent

Absent

Absent

Side Bars

Normal water
odour

Sediment and
water oils absent

Sediment and
water oils absent
Normal water
odour

Sediment and
water oils absent
Normal water
odour

Sediment and
Water Oils

Evidence of native woody vegetation
regeneration

Semi-continuous riparian zone on the right
bank and isolated riparian zone on the left
bank. Dominated by Acacia leiocalyx (Early
black wattle) with Melaleuca quiquenervia,
Lantana camara (Lantana) and emergent
Phragmites australis also present

Evidence of native woody vegetation
regeneration

Scattered riparian zone, dominated by
Melaleuca quinquenervia (Broad-leaved
paperbark) and emergent Phragmites australis

Very limited regeneration of native woody
vegetation (<1% cover)

Highly fragmented riparian zone dominated
by slashed grass and emergent Phragmites
australis (Common reed)

Riparian Vegetation

Table 12.3: Key Distinguishing Characteristics of the AUSRIVAS Assessment Sites at the Drainage Channel

Moderate
disturbance

Low disturbance

Very high
disturbance

Disturbance
Rating

Clear

Clear

Slight turbidity
due to suspended
materials

Turbidity

»» Interfere substantially with the recovery of the
species.”
“An ‘important population’ is a population that is
necessary for a species’ long-term survival and
recovery. This may include populations identified as
such in recovery plans, and/or that are:

general fauna species and habitat values on Airport
land (DoE 2013a). There is likely to be a significant
impact on animals if:
“there is a real chance or possibility that the action will:

»» Key source populations either for breeding or
dispersal;

»» Cause a long-term decrease in, or threaten
the viability of, a native animal population or
populations, through death, injury or other harm to
individuals;

»» Populations that are necessary for maintaining
genetic diversity; and/or

»» Displace or substantially limit the movement or
dispersal of native animal populations;

»» Populations that are near the limit of the species
range.”

»» Substantially reduce or fragment available habitat for
native species;

→→ For the purposes of the significant impact criteria
assessment, in the absence of information pertaining
to important populations for target species, habitat
condition and quality were utilised as indicators of
the potential carrying capacity of the habitat and the
potential to support an important population of the
target species;
→→ Significant Impact Guidelines 1.1 – Matters of National
Environmental Significance for potential impacts on
EPBC Act listed MNES Migratory species (DoE 2013b).
The significant impact criteria for Migratory species
states that:
“An action is likely to have a significant impact on a
migratory species if there is a real chance or possibility
that it will:
»» Substantially modify (including by fragmenting,
altering fire regimes, altering nutrient cycles or
altering hydrological cycles), destroy or isolate an
area of important habitat for a migratory species;
»» Result in an invasive species that is harmful to the
migratory species becoming established in an area
of important habitat for the migratory species; or

»» Reduce or fragment available habitat for listed
threatened (EVNT) species which is likely to displace
a population, result in a long-term decline in a
population, or threaten the viability of the species;
»» Introduce exotic species which will substantially
reduce habitat or resources for native species; or
»» Undertake large-scale controlled burning or any
controlled burning in areas containing listed
threatened (EVNT) species.”
→→ Conservation significance level of fauna species and/or
fauna habitat as defined under the EPBC Act, TSC Act
and NC Act;
→→ Regionally significant fauna species and/or fauna
habitat/corridors as defined by local government;
→→ Duration of the potential impact (refer Chapter 6,
Assessment Methodology);
→→ Resilience of the fauna species and/or fauna habitat.
Table 12.4 provides the fauna significant impact criteria
for the project and the relevant type of potential impacts,
which are described in Section 12.5.1.

»» Seriously disrupt the lifecycle (breeding, feeding,
migration or resting behaviour) of an ecologically
significant proportion of the population of a
migratory species.

12.5 Impact Assessment

An area of “important habitat” for a migratory species is:

The sections below summarise the potential fauna impacts
and primary impacting processes for the project.

a. habitat utilised by a migratory species occasionally
or periodically within a region that supports an
ecologically significant proportion of the population
of the species; and/or

The potential impacts on specific fauna species are
discussed in Section 12.5.2.

b. habitat that is of critical importance to the species
at particular life-cycle stages; and/or
c. habitat utilised by a migratory species which is at
the limit of the species range; and/or
d. habitat within an area where the species is
declining.
→→ Significant Impact Guidelines 1.2 – Actions on, or
impacting upon, Commonwealth land, and Actions
by Commonwealth Agencies for potential impacts on
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12.5.1 Potential Impacting Processes

12.5.1.1 Fauna Habitat Loss from
Vegetation Clearing
The removal of vegetation resulting in fauna habitat loss is
likely to pose the largest risk of adverse impacts for fauna
during the construction and operational phases of the
project.
The potential adverse impacts to fauna that are expected
as a result of the project include:
→→ Vegetation clearing that will result in the permanent
removal of vegetation communities and fauna habitat
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Table 12.4: Fauna Significant Impact Criteria

Significance Level

Significant Impact Criteria

Very high

→→ Permanent/irreversible* or long term* loss of fauna habitat from vegetation clearing
that results in significant impact** on a critically endangered or endangered fauna
species

High

→→ Permanent/irreversible* or long term* loss of fauna habitat from project related
activities that results in:
»» Significant impact** on a vulnerable fauna species or migratory species listed
under EPBC Act, or
»» Significant impact*** on fauna species and/or fauna habitat

Moderate

→→ Permanent/irreversible* or long term* loss of fauna and/or migratory fauna habitat
that results in an impact that is not significant, or
→→ Indirect impact on fauna species and/or fauna habitat that results in medium term
impacts on conservation significance fauna species listed under EPBC Act or TSC Act
or NC Act

Minor

→→ Permanent/irreversible* or long term* loss of habitat for endemic non-conservation
significant fauna species, or
→→ Indirect short term impacts on native fauna species and/or fauna habitat
→→ Temporary* disturbance that does not result in a change to species diversity and
abundance within the normal bounds of variation

Negligible

→→ Minimal change to the existing ecological condition and impacts are beneath levels of
detection

Beneficial

→→ Project creates the conditions that allow native fauna habitat to successfully establish
and allows breeding of native fauna species

Table notes
*

As defined in Chapter 4 Assessment Methodology

**

As defined in Significant Impact Guidelines 1.1 (DoE 2013b)

***

As defined in Significant Impact Guidelines 1.2 (DoE 2013a)
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values, and will also alter existing habitat values
provided by the existing drainage channel;
→→ Disturbance and/or relocation of conservation
significant fauna species listed under the provisions of
the EPBC Act, TSC Act and/or NC Act;
→→ Temporary disturbances to fauna species outside of
the project footprint (i.e. remaining vegetation south of
the drainage channel) as a result of construction related
impacts, including noise, dust and construction traffic;
→→ The following is estimated to be permanently cleared
due to the project (note that there is overlap between
the habitat areas below):
»» Approximately 30.14 hectares of area mapped as
being an ESA (67 percent of the project footprint);
»» 3.77 hectares of suitable habitat for the Wallum
Sedge Frog;
»» 26.10 hectares of suitable habitat for the Wallum
froglet;
»» 30.37 hectares of suitable habitat for the Common
planigale.
In addition to these habitat areas, other areas within the
project footprint are likely to provide dispersal pathways
important for genetic flow for the above species.
The potential impacts to fauna species as a result of the
project are expected to be permanent and largely limited
to the project footprint. There may also be some low
intensity, temporary impacts to fauna outside the project
footprint during the construction phase of the project.
Vegetation clearing for the project will result in a
permanent fauna habitat loss for a number of conservation
significant and non-conservation significant fauna species.
The level of impact significance for the fauna habitat
loss ranges from minor (i.e. non conservation significant
habitat) to high (i.e. Wallum Sedge Frog, Wallum froglet
and Common planigale habitat areas).
The implementation of mitigation measures will reduce the
impacts of fauna habitat loss, in particular the provision of
direct and indirect offsets.

12.5.1.2 Impacts on Fauna Species due
to Direct Injury or Mortality
Physical trauma to fauna has the potential to occur during
all phases of the project, though with a greater likelihood
of occurrence during construction activities. Activities
such as vegetation clearing, vehicle/machinery access,
earthworks and works in drainage lines/channels, have the
potential to result in direct injury or mortality which may, in
turn, reduce the size of local fauna populations.
This potential impact will be proportionate to the extent of
vegetation and the extent of suitable fauna habitat being
removed. Based on the known presence of conservation
significant fauna species within the project footprint,
construction activities associated with the project have the
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potential to impact on conservation significant fauna (e.g.
Wallum Sedge Frog, Wallum froglet, Common planigale).
Local populations of other non-conservation significant
fauna species are also likely to be impacted as a result of
direct injury and mortality.
Some diurnal (active during the day) and mobile species,
such as birds, may move away from areas being disturbed
(i.e. vegetation removal) and may not be adversely
impacted unless fauna are nesting. However, other
species that are less mobile (i.e. amphibians, grounddwelling reptile and small/nocturnal mammal species), or
those species that are nocturnal and nest or roost in tree
hollows during the day (i.e. arboreal mammals such as
possums, as well as microchiropteran bat species) may
find it difficult to move away from roosts. Additionally,
the cryptic nature of some species (e.g. small, wellcamouflaged amphibians) reduces their probability of
detection during pre-clearance surveys and may lead to
injury or mortality as a result.
In addition, entrapment of wildlife in construction areas
(e.g. impoundments, excavations) associated with
construction activities may also cause physical trauma
to fauna species. Species most likely to become trapped
in excavations or impoundments are ground-dwelling
species that will readily move across modified/cleared
areas in the absence of vegetative cover, such as
mammals, amphibians and reptiles.
The level of impact significance associated with direct
fauna injury and mortality is minor to high (dependent
on the conservation significance of the species).
Implementation of mitigation measures (e.g. preclearance surveys, fauna spotter catcher present during
clearing/earthworks, exclusion fencing, species-specific
management plans) will reduce the overall impact on both
conservation significant and non-conservation significant
fauna species.

12.5.1.3 Impacts on Fauna Species as a
Result of Air Strike
There is the potential for increases in fauna injury or
mortality during project operational activities due to
gradual increases in air traffic following completion of the
project that may increase the likelihood of fauna strike
incidents in adjacent runway areas.
For the period of 2008/2009 – 2012/2013 the total
number of recorded airport strikes from air traffic was
approximately 312 (Avisure 2014). Based on these strike
records, fauna most at risk of strike include:
→→ A range of bird species from small birds such as Fairy
martins (Petrochelidon ariel) through to ducks and
raptors;
→→ Flying foxes and microbats;
→→ European brown hare (Lepus europaeus);
→→ Red fox (Vulpes vulpes).
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Given the relatively low magnitude of strikes recorded
to date, it is unlikely that any increase would result
in significant or long term impacts on fauna species’
populations for either conservation significant species or
non-conservation significant fauna species.
The potential increase in potential fauna strike incidents
resulting from the project represents a minor to moderate
level of impact significance. With the implementation of
the Airport Bird and Wildlife Hazard Management Plan
measures, the overall impacts on conservation and nonconservation significant fauna will be reduced.

12.5.1.4 Project Hydrological and
Groundwater Impacts to Adjoining Water
Dependent Fauna Habitat
Potential impacts may occur to adjoining groundwater
and/or surface water fed ecosystems and associated
areas of fauna habitat as a result of changes to surface
water flows, localised groundwater drawdown or
acidification of groundwater. These potential impacts
are discussed in Chapter 11 Terrestrial and Aquatic and
Flora.
The above hydrological and groundwater changes are
all expected to have minor to moderate levels of impact
significance. Therefore, it is not anticipated that there
will be any long term impacts on flora species and fauna
habitats in adjacent areas from altered hydrological and
groundwater conditions. Implementation of mitigation
measures will further reduce the likelihood and significance
of impacts to these communities and species.

12.5.1.5 Aquatic Fauna Habitat Loss
from Decreases in Water Quality
The aquatic fauna habitat in the project footprint is
restricted to the ephemeral pools which form in low lying
areas during rainfall events and the modified drainage
channels which surround the project footprint. There is the
potential for decreases in water quality to result in aquatic
fauna habitat loss during the construction and operation
phases of the project.
The potential impacts to aquatic fauna habitat include:
→→ Sediment to water – may temporarily increase turbidity
levels in the vicinity of the contamination source and
downstream as the plume disperses;
→→ Chemicals to water – may temporarily increase toxicity
(depending on the properties of the chemical and
rate of processes such as biodegradation) in the
vicinity of the source and downstream as the plume
disperses; however some toxins may accumulate in the
environment (e.g. substrate, vegetation etc.) over time;
→→ Altered flow regime – increased or changed flow regime
as a result of project activities may disrupt seasonal
patterns affecting dependent aquatic vegetation and
fauna, potentially resulting in long term changes to
species diversity;

→→ Disturbance of modified drainage channels and
associated habitat (e.g. pools, riffles) – localised
change associated with project activities; however
changes can generally be reversed by natural flows
over time;
→→ Loss of abundance and diversity of aquatic vegetation
and biota – generally localised impact associated with
clearing and traffic movement, which may be long term
due to the time required to restore pre-disturbance
composition/abundance before dependent fauna
return.
The potential for aquatic fauna habitat loss from project
related changed to water quality is considered unlikely
as impacts will be managed by the implementation of
erosion, sediment and water quality control measures.

12.5.1.6 Displacement of Fauna
Species from Invasion of Weed and Pest
Species
Weed and pest species have the potential to impact on
terrestrial biodiversity as native fauna species can become
displaced through predation and competition. Pest
species can also damage native vegetation by grazing and
trampling.
The occurrence and potential impacts of weeds in the
project footprint are described in Chapter 11, Terrestrial
and Aquatic Flora.
Two Class 2 fauna pest species declared under the
provisions of the LP Act were recorded in the project
footprint during field surveys, including the Fox (Vulpes
vulpes) and European brown hare (Lepus europaeus). In
addition, numerous Cane toads (Rhinella marina) were
observed within the project footprint. Cane toads are not
declared under the provisions of the LP Act, however ‘the
biological effects, including lethal toxic ingestion, caused
by Cane toads’ is a listed key threatening process to
native fauna under the provisions of the EPBC Act.
There is the potential to disperse pest species from the
project footprint across the surrounding landscape, due to
habitat removal, noise disturbance and human presence
during the construction and operational phases of the
project. Construction of access tracks through large
patches of vegetation may result in the establishment and/
or increase in pest species (particularly predators such
as Foxes) into adjacent areas where they are currently
absent or in low numbers. Therefore, potential impacts
of the displacement of native fauna species through the
invasion of non-native pests may range from temporary
to permanent, however the level of impact significance
is likely to be minor over the longer term with the
implementation of the weed and pest mitigation measures.
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12.5.1.7 Reduction in the Connectivity
of Biodiversity Corridors
Biodiversity corridors can be defined as systems of
linear habitat which enhance the connectivity of wildlife
populations and may assist to overcome the main
consequences of habitat fragmentation. Corridors
can assist ecological functioning at a variety of spatial
and temporal scales from daily foraging movements
of individuals, to broad-scale genetic gradients across
biogeographical regions.
Figure 12.3 shows that the project footprint forms part of
a range of mapped fauna corridors that extend locally to
habitats within the Cobaki Broadwater and the Terranora
Broadwater. Regionally, the corridor mapping shows
that the project footprint is at the end of a large regional
corridor that extends to the hinterland in the west and
beyond.
The corridors that link to the Cobaki Broadwater, as well
as the corridor that links to the Terranora Broadwater
have been identified as important corridors for the bats
and birds (e.g. flying foxes, birds of prey with large home
ranges). A fauna corridor between Ukerebagh Nature
Reserve and the project footprint may also provide
connectivity for the same types of highly mobile fauna
species.
Terrestrial connectivity in an around the project footprint
is limited by the surrounding urban development and the
existence of the Tugun Bypass. There is connectivity to
the area of habitat south of the project footprint, though
this is also bounded by existing development and the
Tugun Bypass.
The potential impacts of clearing vegetation within these
fauna corridors include habitat fragmentation, edge effects
and barrier effects. These potential impacts are discussed
further in the sections below. An additional potential
impact upon fauna corridors resulting from the project is
the proliferation of weeds and pest species. Significant
and migratory species listed under the provisions of the
EPBC Act, TSC Act and/or NC Act, regionally significant
fauna species, fauna corridors and wildlife refugia are likely
to be impacted the most from these potential impacts
due to the importance of habitat quality and linkages for
species at a local scale and the cumulative impacts at a
regional landscape scale.
The potential impacts to fauna corridors values within the
project footprint will be permanent, however in the context
of regional fauna corridors, the level of impact significance
will be minor. The provision of direct and indirect offsets
will assist in minimising project impacts to fauna corridors.
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12.5.1.8 Edge Effects to Adjoining
Fauna Habitat Areas from Construction
and/or Operational Activities
Edge effects refer to the changes in environmental
conditions (e.g. dust, altered light levels, wind speed,
temperature) that occur along the edges of habitats.
These new environmental conditions along the habitat
edges can promote the growth of different vegetation
types (including weed species), promote invasion by
pest animals specialising in edge habitats, or change the
behaviour of resident native animals. Edge zones can
be subject to higher levels of predation by introduced
mammalian and native avian predators. The distance of
edge effect influences can vary from 50 metres to greater
than one kilometre from an edge.
Within the study area, vegetation clearing for the project
may create edge effects to adjoining fauna habitat areas
resulting in habitat degradation and a reduction of the
habitat available for a range of species. Edge effects
have the potential to impact on conservation and nonconservation significant fauna species identified as
potentially occurring in the project footprint, especially
upon the species with specific micro-habitat requirements
that are less tolerant to disturbance (e.g. some grounddwelling reptiles and mammals and smaller birds).
It is anticipated that conservation significant fauna
species, wetland and waterway habitats located in the
areas adjacent to the project footprint may be impacted
the greatest from edge effects. The edge effect impacts
have the potential to range from short term during
construction, to permanent during operation, and have the
potential to result in a minor to moderate level of impact
significance to fauna.
The implementation of mitigation measures will reduce the
likelihood and significance of edge effect impacts during
construction and operation.

12.5.1.9

Habitat Fragmentation

Habitat fragmentation relates to the physical dividing up of
a continuous habitat into separate smaller fragments. The
habitat fragments are smaller in area and are separated
from each other by a matrix of less suitable habitat. The
new habitat type situated between fragments is often
artificial and less suitable to some species, or may only be
utilised by adaptive and aggressive generalist species (i.e.
Noisy miners [Manorina melanocephala]) which may result
in the displacement of other species.
The landscape in which the project footprint is situated
is already highly fragmented due to the surrounding land
uses and historical sand mining. The project activities
are anticipated to contribute to further fragmentation.
Significant fauna species, bioregional corridors and
wildlife refugia have the potential to be impacted from
habitat fragmentation. This is due to the importance of
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connectivity, dispersal opportunities and habitat quality for
species at a local scale and the cumulative impacts at a
regional scale.
Mobile species such as larger mammals, birds, and bats
may not be affected by small scale fragmentation, as the
landscape in which they currently exist is fragmented and
the predicted level of fragmentation would not be enough
to restrict their dispersal between habitat patches.
The potential impacts of habitat fragmentation resulting
from the project vegetation clearing are considered to be
permanent and have the potential to result in a moderate
level of impact significance.
The provision of direct and indirect offsets will assist in
minimising habitat fragmentation impacts associated with
the project.

12.5.1.10 Barrier Effects
Barrier effects occur where particular species are either
unable or unwilling to move between suitable areas of
habitat due to the imposition of a barrier. This can include
a habitat type that has become unsuitable or a physical
barrier such as a fence. Species most vulnerable to barrier
effects include uncommon fauna species, smaller grounddwelling species, and relatively sessile species with
smaller home ranges.
The project may create barrier effects, including hard
barriers that restrict fauna movement (e.g. access tracks,
built infrastructure and fences). These barriers may affect
small mammals, frogs, reptiles and significant fauna
species. Mobile species such as larger mammals, birds
and bats may not be affected to the same extent.
Human activity and airport infrastructure are likely to
create barriers as many fauna species are known to avoid
areas of human activity resulting in indirect habitat loss.
Human presence may affect species in different ways.
Some species display avoidance behaviour while others
may habituate and become attracted to areas of human
activity. Predators and prey may respond differentially
to human activity, causing a disruption of community
interaction and potentially disrupting ecological processes.
Human presence and activity is likely to produce
avoidance responses in larger mammalian predators
that are sensitive to disturbance, while species such as
macropods and smaller amphibian and reptile species are
more likely to habituate to human presence.
Barrier effects may also be experienced by native fauna
in the form of increased patrolling and predation by pest
animals along barriers, such as a cleared corridor. Foxes
target these barrier areas as prey become more exposed
and easier to detect and catch.
The potential impacts of barrier effects resulting from the
project are considered to be temporary or short term in
most cases, and have the potential to result in a minor to

moderate level of impact significance.
The implementation of mitigation measures will assist in
reducing the likelihood and significance of fauna barrier
impacts from the project.

12.5.1.11 Increase in Noise, Vibration,
Dust and Light Impacts to Adjoining
Fauna Habitat from Construction or
Operational Activities
Noise, vibration, dust, and light are direct impacts that
have the potential to occur as a result from the project
activities during the construction or operation phases
and may also have cumulative effects. The likelihood of
potential impacts are anticipated to be greatest where
project activities take place near the adjacent vegetated
areas and known habitat.
All significant fauna species listed under the provisions of
the EPBC Act, TSC Act and/or NC Act occurring in areas
of habitat located adjacent to the project footprint may
be affected by these potential impacts as a result of the
project. These types of impacts are likely to be temporary
in duration and localised, and with the implementation
of mitigation measures the level of impact significance is
likely to be minor.

12.5.1.12 Increase in Occurrence of
Bushfire due to Construction Activities
There is the potential for unplanned bushfires to occur
in adjoining fauna habitat areas resulting from the
construction phase of the project, due to the presence of
equipment, fuel and construction personnel in the project
footprint. Unplanned bushfires may release smoke and
dust and can significantly reduce the regional air quality
and impact the local community.
A change in the natural fire interval may cause changes
or may result in the loss of vegetation and habitat for
conservation and regionally significant fauna species.
The potential impacts of a bushfire resulting from the
construction phase of the project may be medium to long
term, and with the implementation of mitigation measures
the level of impact significance is likely to be minor.

12.5.1.13 Chemical/Fuel Spill
Chemical/fuel spills resulting from the project have the
potential to impact on conservation significant fauna
species listed under the provisions of the EPBC Act,
TSC Act and/or NC Act. Chemical/fuel spills may also
result in the loss of habitat for endemic non-conservation
significant fauna species.
Infiltration and leaching of contaminants from spills and
leaks may cause contamination of the groundwater.
Given the likely shallow nature of the groundwater, these
contaminants may be recharged into nearby waterways.
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Depending on the size of the chemical/fuel spill
impacts may be short to medium term, and with the
implementation of mitigation measures the level of impact
significance is likely to be minor to moderate.

reduced metamorphic success and subsequent
reductions in population recruitment with limited dispersal.
This may eventually result in a subsequent reduction in the
area of occupancy for the species over time.

12.5.1.14 Increase in Waste Material in
Adjoining and/or Downstream Aquatic
Fauna Habitat

Vegetation clearing and earthworks conducted during the
project construction phase will remove areas of breeding
habitat for the species and may have a direct impact on
the health of individuals. The Wallum Sedge Frog is a
highly fecund species, with the average number of eggs
deposited per adult female per year ranging between 201
– 1,000 eggs (DoE 2013c). Any project works within areas
of breeding habitat during the species breeding cycle will
be considered to have a significant impact on the species
population by having a potentially significant impact on the
number of new recruits in the population. In addition, this
would reduce the sites potential to act as a “source” of
population spread during periods of reproductive activity
and recruitment.

Litter has the potential to impact the surrounding
environment by causing injury to wildlife, poses threats
to human health and visual amenity. When discarded as
litter, human-made materials such as plastic, glass and
aluminium have the potential to cause external injury to
wildlife, entanglement, and if accidentally ingested, may
cause starvation or suffocation. Littered objects may also
provide suitable habitat for disease-spreading insects,
such as flies and mosquitoes.
Across Australia, the greatest constituents of litter are
cigarette butts, with plastic objects the most littered
material by volume. Cigarette butts and small plastic
items are often mistaken for food resources and have
been found in the stomachs of juvenile birds. In addition,
littering of cigarette butts also poses a bushfire risk.
Adjoining and/or downstream terrestrial and aquatic
fauna habitats may be affected by these potential impacts
as a result of the project, thereby potentially affecting
conservation significant fauna species listed under the
provisions of the EPBC Act, TSC Act and/or NC Act. This
type of impact has the potential to be medium to long
term due to the varying times of decomposition; however
potential project waste impacts are likely to be temporary,
localised and manageable, and result in a minor level of
impact significance.

12.5.2

Species Specific Impacts

12.5.2.1 Wallum Sedge Frog (Litoria
olongburensis) and Wallum froglet
(Crinia tinnula)
The Wallum Sedge Frog and Wallum froglet have been
recorded within the project footprint. A number of habitat
areas for each species have been identified within the project
area.
Vegetation clearing and/or earthworks within the species
habitat are considered likely to reduce the area of
occupancy for the species. The National recovery plan for
the Wallum Sedgefrog and other Wallum-dependant frog
species (DoE 2006) states that the area of occupancy for
the Wallum frog species has been significantly reduced
due to land clearing.
Works within areas of species habitat have the potential
to influence larval metamorphic success and subsequent
population recruitment and dispersal by forcing the
species to utilise areas that have greater predator
loadings. Such areas are likely to result in significantly
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Where possible, if project works occur can occur outside
of the known breeding season for the species and
individuals are relocated to areas of suitable habitat, it
is not anticipated that the works will have a significant
impact on the breeding cycle of the species. Where
unavoidable, project works within the species breeding
season are likely to impact the breeding behaviour of the
species. The vegetation clearing works will result in the
permanent loss of species breeding habitat.
Increased levels of larval metamorphic successful and
subsequent recruitment into the population can occur
in ephemeral pools. These areas are generally free of
predators when they fill post rainfall events, when the frogs
generally deposit their eggs. When these areas are used,
and if water is sustained within the pool for the duration of
the species metamorphic period (i.e. metamorphic period
of the Wallum Sedge Frog is approximately three months
[Anstis 2002]) these areas are valuable resources to the
extant Wallum Sedge Frog population and are capable of
facilitating significant population recruitment and growth
under favourable conditions.
If uncontrolled, sedimentation created during
vegetation clearing works may impact on the habitat
quality of adjoining areas of species habitat. With the
implementation of standard erosion and sediment control
measures during project works, it is considered unlikely
that uncontrolled sediment and water releases will occur
on site.
Due to the cryptic nature of the species, there is a
potential for individuals to be harmed during vegetation
clearing works.
The permanent loss of Wallum frog habitat from the
project footprint will result in a significant impact on these
MNES and state listed species and high level of impact
significance.
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Other potential impacts and their level of impact
significance on the Wallum frog species range from
moderate to high, refer Section 12.7.

12.5.2.2 Common Planigale (Planigale
maculata)
The Common planigale has been recorded in
environments throughout the project footprint.
Clearing works will decrease the availability of habitat for
the species which may result in a species decline in the
local area and thus a subsequent reduction of the area of
occupancy for the species.
Permanent loss of breeding habitat for the species will
also result from clearing. If clearing works cannot be
scheduled to occur outside of the species breeding
season, works may disrupt the species breeding cycle.
Due to the dense nature of the vegetation present within
the species habitat, there is a potential that individuals
are not sighted during vegetation clearing works and are
subsequently harmed.
The northern and western boundaries of the project
footprint are defined by airport infrastructure and the
eastern boundary is the drainage channel. With respect
to the highly fragmented nature of the surrounding
environment, the vegetation clearing works are not
anticipated to fragment an existing population into two or
more populations. The removal of vegetation within the
project area will result in the permanent loss of habitat for
this species.
There is a potential to displace species in areas of
adjoining habitat via the introduction of weed species
which alter the vegetative structure and composition, and
subsequent suitability of the habitat areas and via species
predation by introduced species (e.g. cats, foxes).
If species relocations are required, impacts may be
experienced in the area of habitat to which an individual is
relocated as the habitat area may support an established
population. The introduction of additional individuals
may result in competition for breeding, feeding and
shelter resources, and disrupt the breeding cycle of the
established population.
The permanent loss of Common planigale habitat from the
project footprint will result in a significant impact on this
species and high level of impact significance.
Other potential impacts and their level of impact
significance on the Common planigale species range from
minor to high (refer Section 12.7).

12.5.2.3

Koala (Phascolarctos cinereus)

The DEWHA (2009) “Significant Impact Criteria for
Vulnerable Species” define a species “important population”
as a population that is necessary for a species’ long

term survival and recovery. This may include populations
identified as such in recovery plans, and/or that are:
→→ Key source populations either for breeding or dispersal;
→→ Populations that are necessary for maintaining genetic
diversity; and/or
→→ Populations that are near the limit of the species range.
The DoE Recovery Plan has not yet been developed for
the Koala and as such information regarding ‘important
populations’ for the Koala is limited.
In Queensland, the Koala’s distribution extends from
the Wet Tropics bioregion in the state’s north, down to
the Queensland/New South Wales border and inland to
the Einasleigh Uplands, Brigalow Belt, Mulga Lands and
Channel Country bioregions. Within Queensland, the
Koala is recorded at the greatest densities in the south
east Queensland bioregion (DSEWPaC 2009). The project
study area is not situated at the limit of the species range,
however it is situated within the south east Queensland
bioregion which is considered to contain the highest
density of the state’s Koala population (DoE 2013).
There is a data deficiency in regards to the delineation
of Koala sub-populations throughout the species range.
As such it is difficult to specify important populations for
the Koala and such a proposition must be assessed on
a case by case basis, using the information available for
a particular location. The extent of a sub-population is
likely to be defined by significant natural or anthropogenic
barriers (DoE 2013).
The project footprint is located on Airport land which is
a partially enclosed (fenced) area, situated in a highly
fragmented landscape surrounded by the Airport,
industrial and residential infrastructure and linear
infrastructure such as major road alignments (e.g. Tugun
Bypass, Gold Coast Highway). The project footprint is also
situated within close proximity to the coastline, with limited
areas of intact woody vegetation presented between the
project footprint and the coastline.
Field investigations to date within the project footprint
have not identified significant signs of Koala activity.
Furthermore, with respect to the dense wallum heathland
and wetland vegetation which defines the majority of the
area, Airport land is not considered to provide significant
areas of primary Koala habitat.
Given the high level of fragmentation in the regional
landscape, the barriers constructed around the Airport
land and the limited signs of Koala activity recorded on
site, the project footprint is not considered to provide vital
dispersal habitat for the species.
Furthermore, the nature of project works is unlikely
to introduce disease that may cause species decline
or stress resident Koala’s to the extent which would
increase vulnerability to diseases which may be previously
established in the population.
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The permanent loss of vegetation from the project
footprint will not result in a significant impact under the
provisions of the EPBC Act for this species, and with
reference to the significance criteria defined in Section
12.4, will result in a moderate level of impact significance.
Other potential impacts and their level of impact
significance on the Koala species range from minor to
moderate, refer Section 12.7.

12.5.2.4 Grey-headed Flying Fox
(Pteropus poliocephalus)
The Grey-headed Flying Fox has been recorded within the
project footprint and is likely to utilise foraging resources
found on Airport land and in adjacent areas of remnant
vegetation.
The potential for significant impacts on this species has
been assessed in accordance with the EPBC Significant
Impact Guideline 1.1 – Matters of National Environmental
Significance and the ‘Draft National Recovery Plan for the
Grey-headed Flying Fox’ (Department of Environment,
Climate Change and Water [DECC] 2009).
Review of the National flying fox monitoring viewer (DoE
2015) identified no roosting camps within the project
footprint, and no camps were identified during field
surveys. As outlined in Section 12.2.9.5, a number of
Grey-headed Flying Fox camps are known from the
broader region, however camps known to support
more than 15,000 individuals of this species are located
at least 40 kilometres from the project footprint (DoE
2015). However the species is capable of nightly flights
of up to 50 kilometres from their roosting location (Eby
unpublished, cited in DoE 2013), and individuals from
these camps may therefore access foraging resources
located within the project footprint. Based on the currently
available population estimates for camps within the region,
and the spatial and temporal variation of camp sizes and
locations in response to availability of foraging habitat, it is
difficult to accurately determine the number of individuals
utilising foraging resources within the project footprint.
It is considered likely that the Grey-headed Flying Fox
forages for nectar within the heathland, Melaleuca and
she-oak forests and sclerophyll forests/woodlands,
including during winter when there are fewer suitable
foraging species producing nectar or fruit. As outlined
by Eby and Law (2008), Swamp mahogany and Broadleaved paperbark represent important forage resources
for the Grey-headed Flying Fox during winter. Vegetation
communities containing these two species account for
approximately 31.75 hectares of the project footprint.
As outlined in the Draft Recovery Plan, for foraging habitat
to be considered critical to the survival of the species, it
must meet at least one of the following criteria:
→→ Productive during winter and spring, when food
bottlenecks have been identified
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→→ Known to support populations of >30,000 individuals
within an area of 50 kilometres radius (the maximum
foraging distance of an adult)
→→ Productive during the final weeks of gestation, and
during the weeks of birth, lactation and conception
(September to May)
→→ Productive during the final stages of fruit development
and ripening in commercial crops affected by Greyheaded Flying Foxes (months vary between regions)
→→ Known to support a continuously occupied camp
Based on the above criteria, approximately 31.75 hectares
of the project footprint is considered to be foraging
habitat critical to the survival of the species in accordance
with the Draft Recovery Plan for the species, as Swamp
mahogany and Broad-leaved paperbark are known to
be productive during winter and spring. These species
are likely to be productive for a portion of the breeding
cycle for the species, from conception through to the final
weeks of gestation (dependent on climatic conditions and
seasonal variations in nectar production).
As discussed in Section 12.2.9.5, there is approximately
1.3 million hectares of high-quality foraging habitat within
the upper north east New South Wales region (or 33.5
percent of the extant remnant vegetation within the
region) (Eby and Law 2008). The foraging habitat within
the project footprint represents approximately 0.002
percent of this regional foraging habitat. During the winter
period of June-July, the habitat within the project footprint
represents approximately 0.008 percent of the regional
productive habitat for the Grey-headed Flying Fox. The
Cobaki Broadwater, Ukerebagh Nature Reserve, riparian
vegetation on the Tweed River and vegetation to the south
of the project footprint contain vegetation communities
analogous to the project footprint and provide foraging
habitat for the species. Though the project footprint
contains winter foraging habitat, the majority of winter
foraging habitat was identified by Eby and Law (2008) as
occurring to the south of the Airport in association with
floodplain or heath vegetation on coastal lowlands, and
box woodlands in the hinterland areas near Mooball and
Nightcap National Parks. Suitable winter foraging habitat
will also occur in south east Queensland (i.e. Gold Coast
region) in association with the following eight REs: 12.2.5,
12.2.7, 12.3.5, 12.3.6, 12.3.14, 12.5.3, 12.9-10.4, and
12.11.5. The availability of suitable winter foraging habitat
in south east Queensland will further reduce the proportion
of foraging habitat that the project footprint contributes
towards the regional winter foraging resources.
The Grey-headed Flying Fox is an exceptionally mobile
species, capable of flying as far as 40 kilometres to
feeding areas and returning to their roost in a single night
(Eby and Law 2008). This species occupies a dynamic
resource landscape in which the quality of foraging habitat
varies substantially spatially and temporally (Eby and Law
2008).
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Due to the presence of suitable foraging habitat within
the region, and the relatively small proportion of potential
foraging habitat within the project footprint, it is unlikely
that the permanent loss of vegetation as a result of the
project will fragment or lead to a long term decrease in
the population of the Grey-headed Flying Fox. The project
is not expected to result in the introduction or spread of
invasive species or disease that may cause the species to
decline.
The permanent loss of vegetation from the project
footprint will result in an impact on foraging habitat critical
to the survival of the Grey-headed Flying Fox as defined
under the Draft Recovery Plan. In accordance with the
Significant Impact Guideline 1.1 – Matter of national
environmental significance, there is no real chance
or possibility that this would constitute a significant
and adverse impact on the species when considering
the availability of foraging habitat within the regional
context (i.e. foraging habitat to be cleared by the project
represents approximately 0.002 percent of the foraging
habitat within the upper north east New South Wales
region [Eby and Law 2008]) and the ability of the species
to utilise alternative foraging sources due to their highly
mobile nature and large foraging range (i.e. 40 kilometres).
Mitigation measures such sequential vegetation clearing
and undertaking clearing works during daylight hours, will
minimise the potential for direct impacts on individuals
foraging within the project footprint. Sequential clearing of
vegetation will maximise the period of time which potential
foraging sources for the Grey-headed Flying Fox remain
within the project footprint. Additionally, a species-specific
sub-plan will be developed and implemented for the Greyheaded Flying Fox and included in the overarching SSMP
for the project.
The permanent loss of vegetation from the project
footprint is considered to be a moderate level of impact
significance. Other potential impacts and their level of
impact significance on the Grey-headed Flying Fox range
from minor to moderate, refer Section 12.7.

12.5.2.5

Migratory Species

As a result of the vegetation clearing and earthworks, the
project has the potential to impact on migratory species
and associated habitats (e.g. foraging and perching
habitat).
With implementation of the mitigation measures, the
construction and operation of the project is not anticipated
to:
→→ Substantially modify (including by fragmenting,
altering fire regimes, altering nutrient cycles or altering
hydrological cycles), destroy or isolate an area of
important habitat for a migratory species;
→→ Result in an invasive species that is harmful to the
migratory species becoming established in an area of
important habitat for the migratory species;

→→ Seriously disrupt the lifecycle (breeding, feeding,
migration or resting behaviour) of an ecologically
significant proportion of the population of a migratory
species.
Clearing works may occur within the breeding season
for some migratory woodland species present within
the project study area (i.e. Rainbow bee-eater [Merops
ornatus]). Consequently, clearing works may disrupt
the species breeding cycle. However migratory species
breeding habitat within the project study area is
considered to be restricted to that for migratory woodland
species. Due to the highly mobile nature of these species
and availability of resources contained within nearby
environments, the clearing works are not anticipated to
significantly impact nesting opportunities and subsequent
recruitment of these species.
With respect to the highly fragmented nature of the
surrounding environment and the highly mobile nature
of the species, the vegetation clearing works are not
anticipated to fragment an existing population into two or
more populations. The removal of vegetation within the
project area will result in the loss of species habitat but
is not anticipated to have a significant impact on species
movement or the species’ ability to reproduce in the
broader context.
The permanent loss of vegetation from the project
footprint will not result in a significant impact on these
MNES species, and will result in moderate level of impact
significance.
Other potential impacts and their level of impact
significance on the migratory species range from minor to
moderate, refer Section 12.7.

12.5.2.6 Other Native Terrestrial and
Aquatic Fauna Species
Project clearing works will result in a permanent loss
of species habitat. Clearing works will decrease the
availability of habitat for endemic native fauna species
which may result in a species decline in the local area and
thus a subsequent reduction of the area of occupancy for
the species.
With respect to the highly fragmented nature of the
surrounding environment, the vegetation clearing works
are not anticipated to fragment an existing species
population into two or more populations (i.e. the northern
and western boundaries of the project footprint are
defined by airport infrastructure and the eastern boundary
will be the drainage channel). The removal of vegetation
within the project footprint will result in the loss of species
habitat.
There is a potential for project works to alter the
hydrological regime of adjoining areas which may in turn
influence the structure and composition of and temporary
drawdown of groundwater levels, expected within the
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project footprint, and potential for some drawdown
to occur in directly adjacent areas. Construction and
dewatering activities will be staged therefore minimising
the extent of the impact.
The filling of the existing drainage channel may decrease
the availability of aquatic habitat for some species which
may result in a minor species decline in the local area and
thus a subsequent reduction of the area of occupancy for
the species.
If uncontrolled, contaminants and sedimentation
created during works may impact on the habitat
quality of downstream aquatic environments. With the
implementation of standard water quality and erosion
and sediment control measures during project works, it is
considered unlikely that uncontrolled sediment and water
releases will occur in downstream waterways.
There is a potential to displace species in areas of
adjoining habitat via the introduction of weed species
which alter the vegetative structure and composition, and
subsequent suitability of the habitat areas and via species
predation by introduced species (e.g. cats, foxes).
If species relocations area required, impacts may be
experienced in the area of habitat to which an individual is
relocated as the habitat area may support an established
population. The introduction of additional individuals
may provide competition for breeding, feeding and
shelter resources and disrupt the breeding cycle of the
established population.
The permanent loss of vegetation from the project
footprint will not result in a significant impact on MNES
species not already addressed within this chapter.
The level of impact significance on other native fauna
species is minor for the construction and operational
phase potential impacting processes.

12.5.3 Standard Mitigation
Measures
To minimise potential project activity impacts on the fauna
values of the project footprint and adjoining areas, the
mitigation measures that will be implemented during the
design, construction and operational phases of the project
are detailed below.
Management plans developed for the construction phase
of the project will incorporate an adaptive management
approach to assist in achieving the specified environmental
management objectives and performance criteria.

12.5.3.1

Design

During the design phase of the project, the following
measures will be implemented to minimise potential
impacts on local fauna assemblages:
→→ Minimise the vegetation clearance footprint to that
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which is necessary to facilitate project construction and
operation;
→→ Minimise the spatial extent and timeframe of works
within riparian zones and watercourse to that which
is necessary to facilitate project construction and
operation;
→→ Finalise construction site plans, to show:
»» Extent of the clearing works;
»» Identification of “no go” zones including ESA and
conservation significant fauna habitat adjoining the
project footprint;
»» Where necessary, fauna or exclusion fencing
requirements;
»» Microhabitats, including any habitats trees to be
retained (for example adjacent to the construction
access road).
→→ Ensure that all the approval conditions have been
addressed or adequate measures are included in the
relevant management plans to address these conditions.

12.5.3.2

Construction

A Construction Environment Management Plan (CEMP)
will be developed for the construction phase of the project
and will include specific management plans which will
include the implementation of the following strategies:
→→ Prior to bulk vegetation clearing on site, fauna
management measures to be implemented include:
»» Fauna handling protocols, including amphibian
handling procedures and identifying the primary and
secondary wildlife carers within an area, emergency
procedures and ensuring that nominated personnel
(e.g. spotter catchers) have access to the site during
all weather conditions to check for trapped fauna;
»» A licensed and experienced spotter catcher(s) will
undertake a pre-clearing survey of mapped habitat
to ensure there are no active roost and/or nests
within or immediately adjacent the disturbance
footprint and will undertake load reduction trapping
and relocation of fauna. This will be done to reduce
the overall risk of injury or fatality to local inhabitants
during clearing activities and will focus on Wallum
Sedge Frog habitat, key nests and hollows within
the disturbance footprint;
»» The CEMP will identify suitable relocation areas for
fauna removed from the project footprint;
»» Barbed wire fences will not be used in the project
footprint as these can cause mortality in bat, glider
and bird populations.
→→ Prior to the commencement of construction clearing, a
suitably qualified and experienced Site Environmental
Officer will mark out with barricade webbing, flagging
tape, fluorescent dye or similar, the approved clearing
areas and “no go” zones;
→→ All vegetation clearing will be confined to the approved
areas;
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→→ Where constructability allows, micro-siting or selective
clearing to avoid habitat trees and other microhabitats
identified during the pre-clearing surveys;
→→ Bulk clearing works will occur in the presence of a
suitably experienced and registered spotter catcher(s).
If for any reason the spotter catcher is required to leave
the machinery they are allocated to, clearing works for
that machine will immediately cease and recommence
only when the fauna handler returns;
→→ Hollow/habitat bearing trees (HBT) will be identified and
flagged with flagging tape during pre-clearing surveys.
Where practical, non-HBT will be removed before HBT,
allowing fauna an opportunity to self-relocate from
the potential habitat trees. This applies in the instance
when the fauna cannot be relocated, and it is evident
that an animal exists within the trees;
→→ Habitat trees will be left overnight from the time of the
felling of the non-habitat trees nearby and if after 24
hours, the fauna is still present within the hollow, it will
be removed and relocated as per methods outlined in
the fauna handling procedure;
→→ Trees with hollows which are identified as containing
fauna will be soft felled and then have hollows plugged
with a suitable material such as a towel, the section
removed from the tree will be relocated to adjacent
vegetated areas to allow the animal to move voluntarily;
→→ Any injured animals (native or introduced) will be taken
to receive veterinary attention;

→→ Measures will be implemented to minimise impacts to
downstream aquatic values, including:
»» Minimise the spatial extent and timeframe of works
within drainage lines, riparian zones and ephemeral
pooled water to that which is necessary to facilitate
project construction and operation (to minimise
potential indirect impacts on downstream habitats);
»» Where practicable, replace any downstream aquatic
habitat values which have been impacted by the
project;
»» Where necessary fish will be salvaged in accordance
with the appropriate fish salvage guidelines.
→→ An Acid Sulfate Soils Management Plan will be
implemented during relevant ground disturbance
activities, refer Chapter 8 Geology, Soils and
Groundwater;
→→ The CEMP will identify spill response procedures for
the construction period, and during operation spill
response will occur in accordance with existing GCAPL
procedures;
→→ Waste management measures will be implemented as
part of the CEMP, including:
»» All waste/rubbish is not to pose a risk to fauna and
be correctly disposed of and tracked;
»» Ensure that all food scraps and other waste material
is correctly disposed of and stored in appropriate
containers to prevent pest and other fauna from
access.

→→ Removed hollows not containing fauna will be utilised in
rehabilitation works where feasible, unless artificial nest
boxes have been put in place;

→→ A Dewatering Management Plan will be implemented
for the drainage realignment;

→→ Double handling of stockpiled vegetation will be
minimised as cleared vegetation is likely to be used by
native fauna, especially if left in situ for an extended
period;

→→ Dust suppression strategies will be specified in
the CEMP to manage the risk of adverse impacts
associated with excessive dust deposition and the
smothering of conservation significant fauna habitat;

→→ Weed and pest management measures will be
implemented as part of the CEMP, including:

→→ In the event that night works are required, and where
constructability allows, night works will be avoided or
minimised in the vicinity of light and noise sensitive
areas (e.g. fauna habitat for conservation significant
fauna species);

»» Weed hygiene requirements (e.g. cleaning and
inspection of vehicles and machinery before entering
and leaving the site);
»» Maintain access tracks to be free of declared
weed species to avoid accidental contamination of
vehicles and machinery;
»» All imported materials will be certified as weed free;
»» Isolate weed infestations to prevent further spread
and establish weed management zones, as
necessary;
»» Any herbicides applied will be as per manufacturer’s
directions by a qualified person and will not occur
on days where spray drift is likely to occur;
»» Corrective action will be taken to control weed
spread onsite and offsite if required;
→→ Water quality, erosion and sediment control measures
will be implemented as part of the CEMP (refer
Chapter 8 Geology, Soils and Groundwater and
Chapter 9 Surface Water Quality)

→→ Site access and movement measures will be specified
in the CEMP, including:
»» Vehicle and pedestrian access will be restricted to
the defined access tracks;
»» Relevant contractors will be made aware of the risks
associated with fauna and vehicle movement;
»» Traffic speeds restrictions will be used in areas
adjoining conservation significant fauna habitat or
known fauna movement corridors, especially during
dusk and dawn;
»» Appropriate signage will erected near sensitive
habitats, nesting and roosting areas and wildlife
corridors.
→→ Revegetation of temporarily disturbed areas will occur
as soon as practicable after disturbance;
→→ Staff training and inductions will include:
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»» Relevant contractors and staff will be briefed on the
environmental values of the area;
»» Periodic toolbox training to be provided to relevant
construction personnel to present new information
or reiterate information relating to minimising the
potential impacts to conservation significant fauna
and habitat and responding to fauna incidents;

12.5.3.3

Operation

During the operational phase of the project, existing
GCAPL management measures implemented as part of
the environment strategy and Environmental Management
System (EMS) will be continued and where necessary
expanded to encompass the project footprint. This
will include weed and pest management, water quality
maintenance, fire management and response, waste
management, spill prevention and emergency response.

12.6 Additional Mitigation
Measures
To provide for the appropriate management of sensitive
fauna receptors present within the project footprint,
additional mitigation measures are described below.

12.6.1

Offsets

Under the provisions of the EPBC Act, the project is
required to provide offsets to mitigate residual, adverse
impacts which are significant to conservation significant
fauna species present within the project footprint.
The project is considered likely to have a significant impact
on the following conservation significant fauna species
and/or their habitat:
→→ Wallum Sedge Frog (Litoria olongburensis);
→→ Wallum froglet (Crinia tinnula);
→→ Common planigale (Planigale maculata).
A project offset strategy will identify areas suitable for the
provision of direct and indirect offsets to satisfy the project
offset requirements in accordance with the EPBC Act
Environmental Offsets Policy (DSEWPaC 2012) and use of
the associated EPBC Act Offset Calculators.
The Project Offset Strategy will be provided to the
Commonwealth Government for consideration prior to the
final approval of this MDP.

12.6.2 Significant Species
Management Plan
To minimise potential adverse project impacts on conservation
significant fauna species present within the project footprint,
a Significant Species Management Plan (SSMP) will be
developed. The SSMP will include overarching management
measures as well as species-specific sub-plans (e.g. Acid
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Frog Management Plan, Koala Management Plan) in order to
appropriately manage conservation significant species.

12.6.2.1

Acid Frog Management Plan

To minimise potential adverse project impacts on
threatened acid frog species present within the project
footprint, an Acid Frog Management Plan will be
developed and include, but not be limited to the following
mitigation measures:
→→ Appropriate design will be adopted to ensure culvert
crossings will not restrict fauna movement;
→→ Where practicable and possible, construction will occur
outside the breeding season for the acid frog species to
avoid disturbance to frogs during breeding;
→→ Pre-clearance surveys will be conducted to identify and
relocate acid frog species to areas of appropriate habitat
within the local vicinity of works. Translocation areas will
be specified in the Acid Frog Management Plan. Ideally
translocation areas will be situated within the project
offset areas;
→→ Any relocation of fauna, including acid frog species, is
to be conducted by a suitably qualified and authorised
spotter/catcher;
→→ A suitably qualified and certified spotter/catcher will be
present during vegetation clearing, to ensure clearing
activities do not harm acid frog species;
→→ Provide suitable frog exclusion fencing during the
construction phase (prior to construction commencing
to reduce frogs ‘homing’ to areas of habitat within the
project footprint);
→→ Clearing will be conducted progressively where feasible
to allow the acid frog species to leave of their own
accord and reduce injuries/fatalities to fauna;
→→ Acid frog monitoring will continue to occur at the Airport
to monitor the presence and distribution of acid frog
species across the site;
→→ Water quality and hydrological management measures
will be implemented during construction and operation
of the project to minimise impacts to areas of acid frog
habitat areas on and off Airport land;
→→ Fuels and chemicals will be appropriately stored and
handled;
→→ Precautionary measures will be implemented for access
to frog habitat areas during construction to reduce the
spread/introduction of chytrid fungus (clean footwear,
equipment and tyres before and after entry to areas of
acid frog habitat);
→→ Access to other areas of acid frog habitat on the Airport
(e.g. the Cobaki Environment Precinct, any remaining
uncleared areas in the project footprint) will continue to
be restricted during operation.

12.6.2.2

Koala Management Plan

To minimise potential adverse project impacts on the
Koala (vulnerable listed species under the provisions
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of the EPBC Act, NC Act and the TSC Act), a Koala
Management Plan will be prepared and implement for the
project. The Koala Management Plan will include, but not
limited to the following mitigation measures:
→→ In areas where the Koala is known or suspected to
occur, each tree should be visually searched for Koalas
prior to felling by a suitably qualified and registered
spotter-catcher (Koala spotter);
→→ A suitably experienced Koala spotter shall be onsite
during clearing activities;
→→ Identify vegetation clearing limits prior to clearing
works. Mark and flag exclusion zones and clearing
limits to mark and flag exclusion zones;
→→ Felling of trees must not occur if the tree is occupied by
a Koala;
→→ Any tree in which a Koala is present, and any tree with
a crown overlapping that tree, is to be left standing until
the Koala has vacated of its own accord;
→→ Vegetation clearing should be conducted in a
sequential manner;
→→ A follow-up inspection should be conducted after
clearing to ensure no injured wildlife, including Koalas,
are present;
→→ In the event of an injured or dead Koala, the incident
will be reported to RSPCA Queensland on 1300
ANIMAL (1300 264 625) and the Airport Environment
Officer.
→→ Dogs will be prohibited from the project footprint;
→→ Where required, appropriate offsets will be secured to
account for the removal Koala habitat.

12.6.3

Sequential Clearing

To minimise impact on local fauna assemblages,
vegetation clearing works will be conducted in a
sequential manner. Vegetation will be cleared in a staged
approach to reflect the project’s construction schedule
to maximise the period of time which mature, woody
vegetation and areas of threatened frog habitat remains
on site.

2. Clearing of trees is carried out in a way that ensures,
while the clearing is being carried out, appropriate
habitat links are maintained within the clearing site and
between the site and its adjacent areas, to allow fauna
living on the site to move out of the site.
To minimise the risk of fauna species entering construction
areas, the area of vegetation to be retained will be fenced
using the appropriate fauna exclusion fencing. The
erection of fauna exclusion fencing will also prevent fauna
from entering areas of temporarily retained vegetation to
facilitate fauna load reduction activities.
The benefits of sequential clearing to local fauna
assemblages include:
→→ Provision of time to allow for fauna species to vacate
the area on their own volition. One way exit points can
be installed in the fauna exclusion fencing to allow
species such as Koalas and macropods to vacate the
area;
→→ Stage and minimise the temporal and spatial degree of
disturbance to local fauna assemblages;
→→ Minimise impact to plant pollinators which rely on the
sequential flowering of vegetation and in turn provide
for foraging resources for avian and arboreal mammal
species.

12.7 Potential Impact Risk
Assessment and Residual
Impacts
Table 12.5 presents the impact risk assessment and the
residual impact assessment for potential project impacts
on fauna values.

Sequential clearing will be detailed in the CEMP and
will be consistent with the following processes and
procedures where practicable:
1. Clearing of trees which is carried out in a way that
ensures fauna living in or near the area being cleared
have enough time to move out of the clearing site
without human intervention by:
a. Carrying out the clearing in stages; and
b. Minimising the area to be cleared in any one stage
c. Ensuring that between each stage there is at least
one period of 12 hours that starts at 6.00 pm on
a day and ends at 6.00 am on the following day,
during which no trees are cleared on the site.
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Other fauna
species

Koala, Greyheaded Flying
Fox and
migratory
species

Common
planigale

Wallum Sedge
Frog and
Wallum froglet

Other native
fauna species

Migratory
species

Koala

→→ Pre-clearance survey to
relocate individuals present
within clearing footprint to
areas of nearby suitable
habitat
→→ Appropriately qualified and
experienced spotter catcher
to be present during clearing
works
→→ Identify wildlife vets and
carers within the local area
prior to the commencement
of clearing

→→ Restrict clearing footprint
to minimum required for
construction/ operation
→→ Clearly demarcate vegetation
clearing extents to minimise
potential for over clearing
→→ Where possible, conduct
clearing works outside of
species breeding season
→→ Identify microhabitat features
to be retained (i.e. hollow
bearing trees)

Wallum Sedge
Frog, Wallum
froglet and
Common
planigale

Clearing of
breeding
habitat and/or
general habitat

Vegetation
clearing and
earthworks

Direct mortality
or injury

Standard Mitigation
Measures

Species

Impact Detail

Impacting
Process

Grey-headed
Flying Fox

Initial Assessment with
Standard Mitigation

Terrestrial and Aquatic Fauna

Table 12.5 Terrestrial and Aquatic Fauna Impact Assessment

Minor

Moderate

Moderate

Moderate

Minor

Moderate

Likely

Unlikely

Possible

Likely

Almost
certain

Possible

Possible

Likely

Moderate
Moderate

Almost
Certain

Likelihood
of Impact

High

Significance
of Impact

Medium

Low

Medium

Medium

Medium

Medium

Medium

Medium

High

Risk
Rating

→→ Develop and implement
a Significant Species
Management Plan
(with sub plans for
conservation significant
fauna species)
→→ Fauna exclusion fencing
to be constructed around
the perimeter of the
project area to prevent
fauna species from
accessing the site
→→ Sequential clearing of
vegetation to occur

→→ Provision of direct and
indirect offsets to replace
and secure habitat values
lost (e.g. offset of impacts
for significant fauna
species will result in the
offset of a broad range of
fauna habitat types)
→→ Develop and implement
a Significant Species
Management Plan
to manage potential
impacts on conservation
significant fauna species

Additional Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Minor

Moderate

Moderate

Moderate

Minor

Minor

Possible

Highly
unlikely

Unlikely

Possible

Possible

Possible

Unlikely

Likely

Moderate

Moderate

Almost
certain

Likelihood
of Impact

Moderate

Significance
of Impact

Low

Low

Low

Medium

Low

Low

Low

Medium

High

Residual
Risk
Rating
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→→ Restrict clearing footprint
to minimum required for
construction and operation
→→ Clearly demarcate vegetation
clearing extents to minimise
potential for over clearing

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale and
Koala

Impacts to
connectivity
affecting
movement and
dispersal

Vegetation
clearing and
earthworks

Translocation
of individuals
during
construction
phase

Standard Mitigation
Measures

Species

Impact Detail

Impacting
Process

Other fauna
species

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala and
Grey-headed
Flying Fox

→→ Species to be relocated
to an approved, secured
site where areas of species
habitat have been identified
→→ Where practical vegetation
clearing works will not occur
during Wallum Sedge Frog,
Wallum froglet and Common
planigale species breeding
season
Minor

Moderate

Minor

→→ Implement Noise and
Vibration Management Plan

All fauna
species

Increase in
noise and/or
vibration levels
at adjoining
habitat areas

Disruption to
breeding cycle
of existing
populations in
translocation
area

Minor

→→ Implement water quality and
hydrological mitigation
→→ Implement a Dewatering
Management Plan
→→ Implement water quality,
erosion and sediment
control and hydrological
management measures
during construction phase of
the project

All fauna
species

Minor

Moderate

Moderate

Significance
of Impact

Unlikely

Unlikely

Unlikely

Possible

Almost
certain

Unlikely

Almost
certain

Likelihood
of Impact

Low

Low

Low

Low

Medium

Low

High

Risk
Rating

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

→→ Provision of direct and
indirect offsets to replace
and secure habitat and
connectivity values lost
→→ Sequential clearing of
vegetation to occur

Additional Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Changes in
surface and/or
groundwater
hydrology and/
or water quality
affecting
adjacent
habitat quality

Other fauna
species

Grey-headed
Flying Fox
and migratory
species

Initial Assessment with
Standard Mitigation

Terrestrial and Aquatic Fauna

Minor

Moderate

Minor

Minor

Minor

Moderate

Moderate

Significance
of Impact

Unlikely

Unlikely

Unlikely

Possible

Possible

Highly
unlikely

Likely

Likelihood
of Impact

Low

Low

Low

Low

Low

Low

Medium

Residual
Risk
Rating
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Moderate

→→ Develop and implement a
Weed and Pest Management
Plan as part of the CEMP
which is in accordance
with relevant biosecurity
guidelines

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale and
Koala

Reduction of
habitat quality
/suitability and
competition for
resources

Moderate

→→ Appropriate fauna handling
procedures will be implemented
when handling individuals
→→ Handlers must have clean boots
and use equipment which has
been appropriately cleaned

All fauna
species

Introduction
of disease
through
inappropriate
hygiene
protocols

Edge effects
including the
introduction
of invasive
species

Moderate

→→ Vehicles to be clean and
certified weed free prior to
use on site
→→ Appropriate erosion and
sediment controls to be
implemented

All fauna
species

Introduction
of disease
through use of
contaminated
equipment

Grey-headed
Flying Fox,
migratory
species and
other fauna
species
Minor

Minor

Moderate

Introduction of
disease

Other fauna
species

→→ Species to be relocated
to an approved, secured
site where areas of species
habitat have been identified

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala and
Grey-headed
Flying Fox

Competition
for feeding
and shelter
resources

Significance
of Impact

Translocation
of individuals
during
construction
phase

Standard Mitigation
Measures

Species

Possible

Possible

Highly
unlikely

Highly
unlikely

Possible

Unlikely

Likelihood
of Impact

Low

Medium

Low

Low

Low

Low

Risk
Rating

→→ Sequential clearing of
vegetation to reduce
the overall time that
cleared land remains
exposed, thereby
reducing the potential
for the establishment of
weeds within the project
footprint
→→ Ongoing monitoring and
management of direct
and indirect offset areas
as part of ongoing airport
management practices

→→ Develop and implement
a Significant Species
Management Plan
(with sub plans for
conservation significant
fauna species)

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Impact Detail

Initial Assessment with
Standard Mitigation

Impacting
Process

Terrestrial and Aquatic Fauna

Minor

Moderate

Minor

Moderate

Minor

Moderate

Significance
of Impact

Unlikely

Unlikely

Highly
unlikely

Highly
unlikely

Possible

Unlikely

Likelihood
of Impact

Low

Low

Very low

Low

Low

Low

Residual
Risk
Rating
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Moderate

→→ Implement water quality and
hydrological management
measures
→→ Implement erosion and
sediment control measures

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala and
migratory
species

Decrease
in surface
water and/or
groundwater
quality for
downstream
areas
containing
aquatic fauna
species

Operational
and
maintenance
activities

Grey-headed
Flying Fox and
other fauna
species

Moderate

→→ Prepare and implement a
Dewatering Management
Plan
→→ Prepare and implement water
quality and hydrological
management measures
→→ Any chemicals stored on
site must be done so in an
appropriately bunded area
→→ Ensure liming treatment of
acid sulfate soils on site
result in soils being within
the range of the existing pH
levels on Airport land
→→ Minimise soil treatments to
that absolutely necessary
→→ Appropriate erosion and
sediment controls to be
implemented

All fauna
species

Construction
activities (post
earthworks)
result in
changes to
downstream
water quality,
habitat values
and soil
conditions

Management
of soils and
groundwater
during
construction

Minor

Significance
of Impact

Standard Mitigation
Measures

Species

Impact Detail

Impacting
Process

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Low

Low

Low

Risk
Rating

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Initial Assessment with
Standard Mitigation

Terrestrial and Aquatic Fauna

Minor

Moderate

Moderate

Significance
of Impact

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Low

Low

Low

Residual
Risk
Rating
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Movement
of chemicals
offsite and
into adjacent
habitat areas

Operational
and
maintenance
activities

Increase in
risk of strike
as a result of
increased air
traffic

Edge effects
including
changes in
light levels
and intensity
at adjoining
habitat areas

Increase in
noise and/or
vibration levels
at adjoining
habitat areas

Impact Detail

Impacting
Process

Terrestrial and Aquatic Fauna

Other bird
species

Conservation
significant bird
species and
Grey-headed
Flying Fox

Other fauna
species

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala, Greyheaded Flying
Fox and
migratory
species

Other fauna
species

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala, Greyheaded Flying
Fox and
migratory
species

→→ Implement the Bird and
Wildlife Hazard Management
Plan

→→ Incorporate directional
lighting (i.e. minimise lighting
spill into adjoining areas)
into operational design
requirements

→→ Implement existing airport
operational noise and
vibration mitigation measures

→→ Appropriate storage of
chemicals within bunded
areas and an appropriate
distance from the drainage
channel
→→ Implementation existing
GCAPL spill response
procedures

Wallum Sedge
Frog, Wallum
froglet,
Common
planigale,
Koala and
migratory
species

Grey-headed
Flying Fox and
other fauna
species

Standard Mitigation
Measures

Species

Initial Assessment with
Standard Mitigation

Minor

Moderate

Minor

Moderate

Minor

Moderate

Minor

Moderate

Significance
of Impact

Almost
certain

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Medium

Low

Low

Low

Low

Low

Low

Low

Risk
Rating

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

→→ No additional mitigation
measures required

Additional Mitigation
Measures

Residual Assessment with Additional Mitigation in Place

Minor

Moderate

Minor

Moderate

Minor

Moderate

Minor

Moderate

Significance
of Impact

Almost
certain

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Medium

Low

Low

Low

Low

Low

Low

Low

Residual
Risk
Rating
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13.0

Cultural Heritage

13

Cultural Heritage

13.1 Introduction

Stage 1: Registration of Interest for Airport
Future Works

This Chapter examines both Indigenous and nonIndigenous cultural heritage values associated with the
study area, which may be impacted by the project. For
the purposes of this Chapter, the study area means the
Cobaki Broadwater sand sheets and surrounding environs,
inclusive of Gold Coast Airport. The project footprint refers
specifically to the Project LIFT footprint. The assessment
methodology, policy and legislative frameworks, prevailing
conditions, significance criteria and risk assessments
are outlined in this chapter. This chapter also provides a
framework for management and mitigation protocols to
be employed for the management of potential impacts to
heritage and ensure continued legislative compliance.

Initial Consultation for the project occurred between 26
November 2014 and 6 December 2014. A further Public
Notice of the assessment was printed in the Tweed Daily
Mail and the Gold Coast Bulletin on Saturday 21 February
2015 with the purpose of updating GCAPL’s existing
Stakeholder list. Formal letters were also issued to OEH
nominated groups and individuals on 23 February 2015.

13.1.1 Methodology

→→ Kombumerri Indigenous Corporation for Culture/
Yugambeh Museum;

The methodology employed for this Chapter has been
informed by the specific project requirements as well as
the policy context and legislative frameworks outlined in
Section 13.1.3. The methods used for this assessment
included the following activities:

→→ Traditional Owner Descendants;

→→ Consultation with Indigenous stakeholders;
→→ Searches of applicable heritage registers;
→→ A review of ethnographic, archaeological, environmental
and historic resources relevant to the region;
→→ Consultation with local persons with specific knowledge
of the sand mining history of the region;
→→ A review of specific previous archaeological and cultural
heritage assessments relevant to the Airport;
→→ A review of historic aerial photography;
→→ Archaeological survey of the project footprint;
→→ Archaeological test excavations within the project
footprint;
→→ Specialist geomorphic investigations;
→→ Specialist magnetometer survey;
→→ Assessments of archaeological significance and impact.

13.1.1.1 Indigenous Community
Consultation
Indigenous community consultation for the project
has been guided by the Office of Environment and
Heritage (OEH) Aboriginal Cultural Heritage Consultation
Requirements for Applicants 2010 (ACHCRP) and the
OEH Due Diligence Code of Practice for the Protection
of Aboriginal Objects in NSW (2010) and is outlined in
Figure 13.1.
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Project Stakeholders at the close of the formal registration
period included:
→→ Tweed Byron Local Aboriginal Land Council (TBLALC);
→→ Ngaraakwal/Nganduwal People;
→→ Ngarang-Wal Gold Coast Indigenous Association Inc.;

→→ Jabree Ltd/Gold Coast Native Title Groups; and
→→ Tweed Shire Council Indigenous Advisory Committee

Stage 2: Presentation of project information
about the project
Initial project information was distributed by mail on 26
November 2014. A meeting held on 9 December 2014
provided Indigenous Stakeholders with a presentation on
the project. Archaeological specialists then undertook a
review of the archaeology of the region, and discussed the
ongoing assessment methods.

Stage 3: Gathering of Information about
Cultural Significance
A site survey was undertaken on 16 and 17 December
2014 by Indigenous Stakeholder representatives, airport
personnel and archaeological specialists. A summary of
the results was provided to all Indigenous Stakeholders
at a meeting on 29 January 2015. An archaeological
test excavation program was undertaken between 27
August 2015 and 10 September 2015. A summary of
the results was provided to all Indigenous Stakeholders
at a community meeting on 25 September 2015 and in a
summary excavation report on 7 October 2015.

Stage 4: Review of Draft Cultural Heritage
Assessment Report.
Indigenous Stakeholders have been invited to provide input
into the cultural heritage management strategy. The input
of the Indigenous Stakeholders has formed the basis of the
mitigation measures in this Chapter.
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Figure 13.1: Summary of Consultation

Project Introduced to
Existing Stakeholders
(26 November - 6
December 2014)

Initial Project Information
Distributed to
Existing Stakeholders
(26 November 2014)

Stakeholder Meeting
#1: Project Information
(9 December 2014)

Preliminary Site
Inspection
(16-17 December 2014)

Stakeholder Meeting
#2: Survey Results
(29 January 2015)

Public Notice Issued for
Registration of Interest
for Airport Future Works
(23 February 2015)

Registration Period
Close
(10 March 2015)

Excavation Strategy
Distributed to
Stakeholders
(24 April 2015)

Excavation Program
(August - September
2015)

Stakeholder Meeting
#3 Excavation Results
and Future Steps (25
September 2015)

Cultural Heritage
Assessment and
Excavation Report
Distributed to
Stakeholders (October
2015)

Excavation Strategy
Review Date Close
(1 May 2015)
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13.1.1.2

Disturbance Analysis

A detailed systematic assessment of the kind and degree
of disruption is required to document the history of ground
disturbance. Historic aerial photographs were examined
to determine previous land use and disturbance within
the project footprint and study area. Access to other
historic resources including mining lease documentation
was not possible due to its destruction in the 1974
Queensland floods.

13.1.1.3

Heritage Register Searches

Existing heritage values for the study area were compiled
through searches of the following Heritage Databases
and Registers:
→→ Department of Indigenous, Torres Strait Island and
Multicultural Affairs (DATSIP);
→→ Indigenous Heritage Information Management
System (AHIMS);
→→ Bundjalung Mapping Program (BMP);
→→ New South Wales Indigenous Place Atlas;
→→ Tweed Shire Local Environment Plan (Tweed LEP);
→→ Queensland Heritage Register;
→→ New South Wales Heritage Inventory and Register; and
→→ Australian Heritage Database (World, National and
Commonwealth Heritage lists as well as the Australian
National Shipwreck Database, the Register of the
National Estate provides a List of Overseas Places of
Historic Significance to Australia.);
All searches were conducted between 28 October 2014
and 1 December 2014.

13.1.1.4

Site Survey

A site survey was undertaken on 16 and 17 December
2014. All Stakeholders were invited to attend the
survey resulting in participation by representatives of
Tweed Byron LALC, Tweed Region Traditional Owner
Descendants, Ngrang-Wal Gold Coast Indigenous
Association Corporation, GCAPL and Everick Heritage
Consultants. The archaeological or scientific aim of the
survey was to locate physical evidence of Indigenous
occupation within the project footprint, the evidence of
which is most commonly stone artefact scatters, individual
(isolated) artefacts and middens. Woodland areas with ‘old
growth’ trees were inspected for evidence of Indigenous
scarring due to bark removal or holes/notches cut into
bark and tap wood.
The project footprint was divided into three Survey
Units, as per Table 13.1 and Figure 13.2a. The search
was undertaken by sweeps of 6 - 8 persons spread
across each transect. Random sand exposures were
inspected by each participant where possible. If located,
archaeological materials were recorded with a hand
held GPS, assessed for significance and the potential
for the location to retain further concealed Indigenous
archaeological sites.
Photographs were taken as a record of general features
and conditions, documenting the degree of surface
visibility and disturbance. Notes were made of the degree
of surface visibility, the area of visibility, ground cover, land
uses and any other relevant features. Ground Surface
Visibility (GSV) at the time of the archaeological survey
was estimated by assessing a 1 m² area and inferring
how much ground surface was seen within that. This
gave a percentage of GSV within the square, which was
extrapolated for each Survey Unit.

Table 13.1: Survey Units Description
Unit

Description

Area A

Sand Rise: approximately 4.5 ha. Gently inclined slope. Surface exposure: ca 5%. Types of exposure:
vehicle track/s, drain banks, variations in ground covers. Surface visibility: 20-100% (mean 60%).

Area B

Sand Plain ca 19.5 ha. Level to gentle incline. Surface exposure: ca <5%. Types of exposure:
variations in density of deadfall and shrub ground covers. Surface visibility: 0-20% (mean 10%).

Area C

Sand Plain ca 2.0 ha. Level with spoil heaps. Surface exposure: <5%. Types of exposure: variations in
density of deadfall and groundcovers. Surface visibility: 0 -1 0% (mean 5%).
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Figure 13.2a: Survey Units and Geomorphic / Archaeological Test Locations
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Figure 13.2b: Survey and Archaeological Test Excavation Results
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13.1.1.5
Dating

Geomorphological Survey and

survey along with identified anomalies is contained in
Section 13.2.5.2.

In addition to the site survey (Section 13.1.1.4),
geomorphological survey and sampling was completed
for the project footprint. The primary purpose of this
survey and sampling was to ground truth disturbance
history noted in the historic aerial imagery and determine
the approximate age of the sediments in the project
footprint. This survey and sampling process can be
summarised as follows:

13.1.1.7 Archaeological Test
Excavations

→→ Historic aerial photographs were reviewed to determine
the orientation and location of coastal dune system
prior to European settlement;

→→ Consultation with the registered Indigenous
Stakeholders for the project;

→→ A sampling strategy was developed taking into account
the above information and known historic disturbance
activities within the project footprint. The strategy
aimed to test up to 10 locations;
→→ The test locations were “ground truthed;”
→→ A Dormer Auger measuring 100 millimetres in diameter
was used to collect soil samples to the depth of the
water table, which was approximately 1 – 1.6 metres
in most locations at the time of termination of drilling;
→→ Soil samples were collected and notes were taken
on the sediment profiles at 200 millimetre intervals
including the depth of any observable changes in
the stratigraphy;
→→ Where it was determined that sediments appeared
undisturbed, samples were taken for the purposes of
Thermoluminescence (TL) dating of the sediments. A
total for four samples were taken from three holes;
→→ Dating of the samples was completed by the
Thermoluminescence Dating Laboratory of the School
of Earth and Environmental Studies at the University of
Wollongong, New South Wales.

13.1.1.6

Magnetometer Survey

A magnetometer survey was conducted to attempt to
determine the location of the buried wreckage of the
Lockheed 18 - 56 Lodestar aircraft that crashed at
the airport in 1949. Recent anecdotal advice from a
former airport staff member indicates that the fuselage
was destroyed by fire after the crash and then further
broken up by sand mining activities in the area prior to
being reburied.
It was anticipated a reasonable quantity of ferrous material
would be associated with any buried remnants of the
aircraft and that this material would distort the earth's
magnetic field sufficiently to be measured and create a
magnetic anomaly. A portable magnetometer was utilised
in the search for anomalies that could potentially be the
buried aircraft.
A number of traverses were undertaken across the site at
5 metre to 10 metre intervals to allow contouring of data
and easy detection and mapping of the lateral extents of
anomalies at the site. A plan showing the extent of the

An archaeological test excavation program was completed
for the project footprint. The primary purpose of the test
excavations was to determine whether parts of the project
footprint contained subsurface deposits of Indigenous
objects. The test excavation process involved:

→→ Archaeological modelling;
→→ Production of an archaeological test excavation
strategy in consultation with the Indigenous
Stakeholders;
→→ Excavation of a total of 16 test pits, each measuring
2 metres long and 1.2 metres wide, down to the
water table (an average depth of approximately 1.050
metres);
→→ The excavations were undertaken by a team of
archaeologists and Indigenous Stakeholders, assisted
by a mechanical excavator;
→→ All materials excavated from each pit were sieved
using a mechanical sieve. A detailed field log was kept,
with notes on each depth increment and any features
recorded in detail. Colour photographs were taken of
the pits and exposed profiles. Soil samples were taken
from each pit for soil characterisation and lithological
examination;
→→ Artefacts collected were weighed and measured, and
their geological and technological character noted. A
sample was examined for use wear and residue;
→→ All Indigenous stakeholders were invited to a meeting
to review the archaeological excavation results and
discuss impact mitigation measures detailed in this
Chapter;
→→ A summary excavation report on findings and
recommended future management strategies was
distributed to all Indigenous Stakeholders for final
comment.

13.1.2 Assumptions and Technical
Limitations
13.1.2.1 Accessibility to Resources for
Disturbance Analysis
Knowledge of site disturbance history is essential when
assessing the potential for concealed Indigenous heritage
archaeological sites. Available aerial photography provides
substantial resources for disturbance analysis. However,
the extent of sand mining activities within the project
footprint was not able to be fully substantiated from the
aerial photography. While sand mining lease information
was available from the Queensland Government, further
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historical sand mining data was reported destroyed in the
1974 flood event.

13.1.2.2

Heritage Register Searches

Whilst heritage register and databases provide valuable
information for the assessment of cultural heritage
potential, care should be taken when using them to
reach conclusions about site prevalence or distribution.
A lack of sites in a given area should not be seen as
evidence that the area was not occupied by Indigenous
people. It may simply be an indication that it has not
been surveyed for cultural heritage, that the surveys
were undertaken in areas of poor surface visibility, or that
registration of Indigenous Sites may not be compulsory
or required (as is the case for the DATSIP database
which has not required compulsory registration since
2003). Further to this, care needs to be taken when
looking at the classification of sites, which can be highly
subjective exercise. Errors in location of sites are also
not uncommon, given the numerous methods (Map
sheets, GPS, DGPS) with varying levels of accuracy and
the geographic coordinate systems used and available
datum (WGS84, GDA94 and AGD66).

13.1.2.3

Site Survey

The effectiveness of a sampling strategy is based upon the
extent (%/metre²) and quality (e.g. 5 percent, 90 percent)
of GSV. The available area of GSV and its “quality”
is dependent upon natural erosional processes and
manmade (accelerated) erosional process, for example
construction or cultivation (McDonald et al. 1990: 92).
Quality, or clearness of the ground surface, is invariably
impeded or enhanced by a lack of vegetation cover.
Prevailing site conditions affected the effectiveness of the
site survey and resulted in modification of the sampling
strategy. The dense vegetation and closed ground cover
across most of the project footprint made systematic grid
pattern inspection an impossibility. Maintaining any form
of equal distance or direct line of travel was hindered by
the density of vegetation and resulted in an opportunistic
sampling strategy. However, in the context of the
additional geomorphology survey and the archaeological
investigations, the technical limitations associated with the
site survey component do not detract from the results of
the impact assessment.

13.1.2.4

Geomorphological Survey

All absolute dating methods are exposed to some level
of interpretation on the part of the research analyst
completing the works. It is crucial that any archaeological/
geomorphological dates be given an appropriate level
of scrutiny. Of the four samples tested, all returned
Pleistocene aged dates, though with a wide age range.
While there is no available corrective methods to provide
a more accurate date, it is necessary to account for the
degree in variability of the dates returned. The samples
analysed as part of this assessment, were suggested to
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have been impacted not only by the history of land use
activities within the project footprint, but by the leaching of
chemical properties through the soil profile and potentially
low-level radiation. Due to these limitations, it can be
concluded that the sediments within the project footprint:
→→ Are at least partially disturbed at depth of up to or
greater than one metre;
→→ Are greater than 25 000 years old at depths below
one metre.
Further dating may assist in providing further clarity where
it is determined during archaeological investigations that
any sediments associated with artefact deposits (if any)
are relatively undisturbed.

13.1.2.5 Archaeological Test
Excavations
The archaeological testing program has been designed to
balance community and scientific interest with commercial
viability. As with any project of similar size and scope,
a sample of the total site was subject to archaeological
testing. Conclusions drawn from this sample, whilst
deemed reasonable, may be subject to change were a
larger sample have been taken. As such, the potential for
discrete locations of unidentified significant Indigenous
cultural materials to remain within the project footprint
cannot be entirely ruled out through the results of the
excavation program. It can however be reasonably stated
that sufficient evidence has been gathered through this
investigation that would suggest that no large scale
deposits of Indigenous cultural materials remain within the
project footprint.

13.1.2.6 Impact Significance Criteria
Scientific Significance
Scientific significance is generated from a review of
the quantifiable aspects of cultural heritage. With all
scientific research, including the assessment of ‘scientific
significance’, it is important to acknowledge the limitations
of any conclusions that may be drawn in relation to the
assessment of the project footprint. The assessment of
archaeological significance is a highly subjective activity
and depends much on the values of the researcher(s)
involved. The values assigned to archaeological
significance are not precise, but necessary to demonstrate
the scientific value of the project footprint as a whole.
This does not however exclude the potential for items of
higher significance to be present within a landscape of
lower significance. Further, while areas outside the project
footprint were beyond the scope of this study, some
consideration must be given to them when assessing
issues such as rarity, age and representativeness.
Archaeological sites should not be viewed in isolation.
They are part of a cultural landscape and can generally
be compared to the sites around them to demonstrate
patterns of occupation.
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Cultural Significance
Cultural significance may vary significantly from scientific
significance. The Indigenous community are the primary
determinants of the cultural significance of their heritage.
It is recognised that there is Traditional Owner knowledge
associated with the region that may have to be treated
in a confidential manner. Advice has been sought from
Indigenous Stakeholders as to the appropriate protocols
to be adopted concerning such knowledge if it arises.

13.1.3 Policy Context and Legislative
Framework
In relation to cultural heritage, the project works are
regulated under the Airports Act 1996 and Airports
(Environment Protection) Regulation 1997 (AEPR) with
the consent authority being the Commonwealth Minister
for Infrastructure and Regional Development. The
Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) is also relevant to items or places
of potential national (indigenous and non-indigenous)
cultural heritage significance. The EPBC Act allows for
the protection of the environment (including heritage)
on Commonwealth land. Under Subsection 324D of
the EPBC Act, matters of national heritage value are
natural, indigenous or historic heritage values of places
which meet one of the prescribed criteria specified in
the EPBC Act Regulations (2000). No such matters have
been identified to exist within the project footprint to
date, although investigations are currently ongoing. In
accordance with EPBC Significant Impact Guideline 1.2 Actions on, or impacting upon, Commonwealth land and
Actions by Commonwealth Agencies this assessment
considers cultural heritage impacts as a component of
“the whole of the environment”.
The project footprint is on Commonwealth Airport land
largely within the state of New South Wales. As previously
stated, the project works on Commonwealth Airport Land
are regulated under the Airports Act and the AEPR and
are not subject to assessment under State legislation.
However, the following has been considered in assessing
the conclusions and recommendations of this assessment
as an objective test of due diligence:
→→ The National Parks and Wildlife Act 1974 (NPW Act);
→→ OEH Due Diligence Code of Practice for the Protection
of Aboriginal Objects in NSW 2010;
→→ OEH Aboriginal Cultural Heritage Consultation
Requirements for Applicants 2010;
→→ Australia ICOMOS Burra Charter, 2013, including the
Significance Criteria.

13.1.3.1 The National Parks and Wildlife
Act 1974 and The National Parks and
Wildlife Regulations 2009
The NPW Act is the primary legislation for projects within
New South Wales concerning the identification and
protection of Indigenous cultural heritage in New South
Wales. It provides for the management of both Indigenous
Objects and Indigenous Places in New South Wales.
Under the NPW Act, an Indigenous Object is any deposit,
object or material evidence (not being a handicraft made
for sale) relating to the Indigenous habitation of the area,
regardless of whether the evidence of habitation occurred
before or after non-Indigenous settlement of the land.
This means that every Indigenous Object, regardless of its
size or seeming isolation from other Objects, is protected
under the Act. An Indigenous Place is an area of particular
significance to Indigenous people that has been declared
an Indigenous Place by the State, upon recommendation
from the OEH. The drafting of this legislation reflects
the traditional focus on Objects, rather than on areas of
significance such as story places and ceremonial grounds.
However, a gradual shift in cultural heritage management
practices is occurring towards recognising the value of
identifying the significance of areas to Indigenous peoples
beyond their physical attributes.

13.1.3.2 Due Diligence Code of Practice
for the Protection of Aboriginal Objects
in NSW (2010)
The OEH Due Diligence Code was designed as an
objective test of reasonableness to determining whether
impacts to Indigenous cultural heritage are likely. The Due
Diligence Code operates by posing a series of questions
for land users before they commence development. These
questions are based around assessing previous ground
disturbance. An activity will generally be unlikely to harm
Indigenous Objects where Indigenous Objects are not
known or considered likely to exist and it:
→→ Will cause no additional ground disturbance;
→→ Or is in a developed area;
→→ Or in a significantly disturbed area.
Where these criteria are not fulfilled, further assessment
for Indigenous cultural heritage will typically be required
prior to commencing the activity. As the project footprint
has identified Indigenous cultural heritage within it, and
has been assessed as having potential subsurface
heritage, a due diligence level assessment would not be
suitable under the Code.
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13.1.3.3 The Aboriginal Cultural
Heritage Consultation Requirements for
Proponents (2010)
The ACHCRP provides a framework for conducting
Indigenous community consultation in preparation for
Indigenous Heritage Impact Permit (AHIP) applications.
Proponents are also required to follow the ACHCRP when
undertaking a Part 3A Major project, a project that is likely
to impact on cultural heritage.
As the project is on Airport land and is unlikely to impact
upon significant Indigenous cultural heritage, an AHIP
is not required and the ACHCRP had not been followed
for this assessment. However, it is of note that a list of
Indigenous Stakeholders was compiled by the Airport
following a public notice, consistent with the ACHCRP. All
of these Stakeholders were consulted in the preparation of
this assessment in a manner generally consistent with the
ACHCRP. This included production of an assessment and
consultation methodology, the holding of an information
session and participation in a cultural heritage survey (refer
Section 13.1.1.1).

13.1.3.4

The Burra Charter

The Burra Charter is regarded amongst Australia’s heritage
professionals and administrators as a best practice guide
to assessing and managing heritage places, and as such
has been followed in this assessment. Under the Burra
Charter, cultural significance means aesthetic, historic,
scientific, social or spiritual value for past, present or future
generations. The central principle of the Burra Charter
is that assessment of the significance of any potential
heritage items must occur before any management
decisions are made (Burra Charter: Article 6.1) Article 6.1
of the Burra Charter is of particular relevance at this stage
of the assessment process. Article 6.1 states:
“The cultural significance of a place and other
issues affecting its future are best understood by
a sequence of collecting and analysing information
before making decisions. Understanding cultural
significance comes first, then development of policy
and finally management of the place in accordance
with the policy”
Under the principles of the Burra Charter, assessing the
significance of a given place or object requires, not just an
assessment of the item itself, but also the item’s setting
(Burra Charter: Article 8), location (Burra Charter: Article
9) and an understanding of how it may be linked to any
related items (Burra Charter: Article 11).
Once the significance of an item has been established, the
Burra Charter process provides for acceptable standards
on the conservation, preservation, maintenance, change,
restoration, reconstruction and/or alteration of an item
based on this significance. Importantly, those people to
whom the item is significant should be involved in the
decision-making process. In this respect, an inclusive

178

policy has been adopted for the project by undertaking
public notices and including interested Indigenous persons
to the stakeholders’ register and involving them in the
decision-making process.

13.2 Baseline Conditions
13.2.1 Land Use and Disturbance
Analysis
The sands within the project footprint are considered
to comprise upper sand deposits in the form of beach
ridges underlain by older sands of the Cobaki Broadwater
sand sheets.
The upper sand deposits of the project footprint are
believed to have been formed in the mid to late Holocene
(between 6,000 years and 3,000 years), and comprise
three distinct beach ridges. Most of the upper sands have
been subject to substantial ground disturbance from sand
mining related activities. However, geomorphological
testing indicates that parts of the project footprint
retain relatively intact Pleistocene sand deposits below
a depth of 700 – 900 millimetres (refer Table 13.2
and Figure 13.2a).
The lower sands of the project footprint were formed by
a series of events during the late Pleistocene and are
believed to be anywhere between 25,000 and 100,000
years old. Archaeological evidence at the nearby Cobaki
Lakes Residential Development (Everick 2009) has found
evidence of Indigenous occupation associated with sand
deposition to a date of approximately 30,000 to 40,000
years. The potential for occupation of the project footprint
during this period is high. Preliminary geomorphological
evidence indicates that the Pleistocene sands are within
the project footprint, above the water table. However,
the water table is so close to the ground surface that
it is unlikely any subsurface Aboriginal artefacts are in
an undisturbed context that would allow secure dating
to occur.
The aerial photo sequence examined to date (Figures
13.3 and 13.4), though incomplete for this area,
is sufficient to indicate that the project footprint
has experienced a number of types and periods of
disturbance. The main disturbing activities (summarised
in Table 13.3) appear to have been those associated with
heavy mineral sand mining, airport construction/operations
and highway and road construction. Vegetation clearing
and some regrowth are evident and sand tracks have cut
across and along the ridge crest alignments.
The historic aerial photo analysis concluded that major
episodes of disturbance of the project footprint and study
area appear to have taken place between 1947 and 1973.
This included:
→→ Widespread vegetation clearing across large portions
of the study area, with the possible exception of
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the swamp forest in the south western sector of the
project footprint;
→→ There is no distinct evidence the main part of the
project footprint has been sand mined by the usual
dredge method;
→→ Fill has been introduced to the project footprint, though
the scale of aerial photography is too poor to resolve its
exact positioning (Whitlow 2000);
→→ It is probable that the north western triangular section
of the study area has been sand mined to depth, as
visible in the January 1968 aerial.
If remnant structure of the original dune has survived in the
project footprint, it has the potential to contain Indigenous
cultural materials. Indigenous cultural heritage materials
within the upper one metre of sands are potentially
highly disturbed. The depth of this disturbance is likely to
be variable.

13.2.2 Synthesis of Archaeology and
Ethnohistory
13.2.2.1

Historic Sources

A number of historical references believed to be related to
Indigenous occupation were cited by Fox (2006: 5 6), some
of which relate to occupation of the study area. Records
from the journals of Joseph Banks (1770) and a letter to
the surveyor general from Robert Dixon (1840) both cite
large fires within the vicinity of the Cobaki Broadwater and
reference large encampments of people inhabiting the area.
Captain Joe Kirkwood also described Indigenous camps
near Coolangatta Creek in 1869 (Queenslander Newspaper,
10 July 1924). A firsthand account of the occupation of
the region was provided by J. G. Appell in 1885 who cited
the favourite Indigenous camp at Tugun as “Murraba” (also
spelt “Murawba”). This is the same name given by surveyor
Roberts to a nearby topographic feature along the New
South Wales/Queensland border.
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Table 13.2: Geomorphological Test Locations
Auger Hole and Sample Interval

Laboratory Number

TL Age (± 1 s.d.)

G1-2 0.8 – 1.1 m

W4845

82.8 ± 10.0 ka

G2-2 0.95 – 1.2 m

W4846

36.6 ± 4.8 ka

G3-1 0.4 – 0.7 m

W4847

220 ± 20 ka

G3-1 1.2 – 1.4 m

W4848

52.9 ± 5.3 ka

Table 13.3: Historic Aerial Photo Analysis – Disturbance Features
Year

Main Disturbance Features

1947

Vegetation appears thinned in alignment with the runway. Elongated sand exposures possibly indicate
sand rises or dunes.

1963

A ‘corridor’ approximately 80m in width has been cleared north south across the project footprint on the
highest elevation linking Cudgen RZ leases to the north and south. There is no clear evidence of dredge
mining although strip mining by dozer may have occurred.

1968

Lower right. A dredge and large pond can be seen working the northern sector of the project footprint
corresponding with Survey Area C (refer to Section 13.1.1.4).

1971

All land from the state border west has been mechanically cleared and furrowed. Revegetation work is
the probable reason.

1973

The lines of probable revegetation work over the majority of the project footprint are evident.
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Figure 13.3: Historical Aerial Photos - 1947, 1963, 1971, 1973
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Figure 13.4: Historical Aerial Photo – 1968
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13.2.2.2

Ethnographic Sources

The traditional inhabitants of the study area were part of
a larger linguistic group, the Bundjalung, which spoke
a range of closely linked dialects in the area between
the Upper Clarence, extending west to Tenterfield,
Warwick and Beaudesert, joining the coast at about
Beenleigh. Dialect groups and sub-clans composed of
interlinked family groups occupied distinct areas within
the wider Bundjalung association. Land belonged to
individual clans whose territorial boundaries had been
established in mythology (Creamer 1974). Crowley (1978)
and Tindale (1974: 191) both recognised the shared
spoken dialect that they each termed Minyangbal and
Minjanbal respectively, though they differed slightly on the
geographical boundary of the dialect. Fox (2006: 8), citing
his works with traditional owners, argues that Ngandowal
is the correct name of the Tweed language. Clan groups
identified for the region include the Coodjingburra (Bray
1901) and Tul-gi-gin (Fox 2006: 7-8).

13.2.2.3 Summary of Archaeological/
Cultural Heritage Assessment Works on
and Surrounding the Airport
Hall (1990) included parts of the study area in his
assessment of the Airport. Parts of Hall’s Zone 5 equate
with the project footprint. No cultural heritage materials
were found nor were there recommendations with a
bearing on the project footprint (Figure 13.5).
The most relevant previous archaeological assessments
are those associated with the pre-construction phases of
the Tugun Bypass section of the Pacific Motorway and an
archaeological assessment of an artefact scatter “airside”
a short distance east of the runway. These studies provide
important geomorphological information as to conditions
in the locality and information regarding regional and local
significance of Indigenous sites and areas of significance
adjacent to and within the Airport
Ozark Pty Ltd in association with the Indigenous
community (registered stakeholders and a monitoring
pool), conducted the bulk of these assessments in 20062007, being initially informed by previous archaeological
assessments. The previous assessments included Lilley
(1987) for Cobaki Village and Hall (1990) for Coolangatta
Airport. Collins (1999), Bonhomme Craib and Associates
(2000), Turnix (2005) and a joint community based study
between Eastern Yugambeh Ltd and the TBLALC (2005)
provided heritage assessments for the Tugun Bypass.
Ozark (2006a) prepared a Cultural Heritage Management
Plan which underpinned archaeological test excavation
of a discrete area (August 2006), and subsequently
archaeological salvage of this zone (March 2007). The
focus of the Ozark archaeological investigation was a
low dune within inner barrier marine and estuarine sands
now New South Wales RMS property. These works were
approximately 2.4 kilometres west of the project. (Ozark
2006a, 2006b, 2006c, 2006d).

Additionally, a stone artefact scatter ‘airside’ approximately
100 metres west of the project footprint, was investigated
for Indigenous cultural heritage that included a surface
collection and monitoring (Ozark 2006e; 2006f). Tool
types found were backed blades, bungwahl bashers,
ochre, grind stone, hammerstone and anvil. Raw materials
included; Wongawallen jasper, silcrete, mudstone, chert,
chalcedony, quartzite and ochre. The majority of materials
were found in a 10 x 10 metres central area. A 50 x 50
metres conservation area was established for protection.
The report concluded (as to the distribution of cultural
materials toward the project footprint), the site is believed
to extend no more than 10 metres beyond the fenced
area. Shell found on the site was assessed as dredge spoil
and not part of the archaeological context of the site.
In addition to the above documents, the review of
previous assessments in relation to the study area has
been informed by the Cobaki and Terranora Broadwater
Indigenous Cultural Heritage Management Plan (Fox 2006)
and a 2013 assessment of the Cobaki Lakes residential
development (Everick, 2013).

13.2.3 Cultural Heritage Register /
Database Search Results
13.2.3.1

Indigenous Heritage

The results of the Indigenous heritage search can be
summarised as follows:
→→ AHIMS 02-04-0151, an artefact scatter, is within the
runway precinct (airside) approximately 100 metres to
the west of the project footprint;
→→ A cluster of one DATSIP and two AHIMS sites are
grouped around 02-04-0140 approximately 500 metes
west of the project footprint;
→→ An AHIMS site is indicated approximately 450 metres
to the south of the project footprint, within the route of
the Tugun Bypass section of the Pacific Motorway and
another approximately 300 metres to the south east.
Information relating to burials at these locations was
not substantiated during cultural heritage assessments
for the Tugun Bypass;
→→ BMP search results have yet to be returned by the
TBLALC, custodians of the database;
→→ The Coolangatta Airport Indigenous Site (ID 105484) is
registered as an indicative place on the Commonwealth
Heritage List and includes the south western edge of
the Airport lands. This site must be viewed with the
caveat that though added to the list by the Heritage
Division, a formal nomination has not been made and
the Council has not received the data for assessment.
As such, addition of the place to the register does
not necessarily represent the views of the Council or
the Minister;
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→→ The Murraba National Heritage Landscape (ID 105838)
encompasses 450ha of lands including the study
area, with its eastern boundary terminating at the
airport runway. The site was rejected for emergency
registration on the National Heritage List;
→→ National Estate Registered Area (RNE #16588)
is approximately one kilometre to the west of the
runway airside precinct;
→→ Five indicative indigenous places are listed with the
Register of the National Estate (non-statutory) for
the Tweed region, though no further location details
are provided;
The DATSIP and AHIMS site data are illustrated in
Figure 13.6. AHIMS site 02-04-0152 (although being
mapped with this data), relates to an oral history recording
of burials and a hearth, of which no evidence is believed
to remain.

13.2.3.2

Non-indigenous Heritage

Searches conducted of the Queensland Heritage Register,
New South Wales Heritage Inventory, Australian Heritage
Database and the Tweed LEP returned no listings
for places of local, state or national historic heritage
significance within the project footprint.

13.2.4 Predictive Models for
Archaeological Deposits
13.2.4.1

Indigenous Heritage

Based on the review of previous archaeological
assessments and AHIMS/DATSIP listings in study area,
there is a potential for Indigenous sites and or relics to
exist in the project footprint. Aerial photography (refer
to Section 13.2.1) indicates that prior to sand mining
impacts, the project footprint contained three parallel
dunes or sand rises, which in this locality, have a high
potential for Indigenous sites. These sites from a regional
perspective would most commonly consist of isolated
artefacts and artefact scatters, middens and rare scarred
trees. Owing to the disturbed sand conditions, quarries
and earthen ceremonial grounds can be excluded
from probability.

13.2.4.2

Based on the review of previous Non-Indigenous (historic)
heritage register searches, it is not anticipated that any
items or places of local, State or National historic heritage
significance will be located within the project footprint.

13.2.5 Survey Results
13.2.5.1

Indigenous Heritage

Three Indigenous heritage archaeological sites were
located within the project footprint during the survey and
registered with the New South Wales OEH (Refer to Table
13.4a and Figures 13.7 – 13.9). Figure 13.2b depicts the
location of these sites.

13.2.5.2

Non-Indigenous Heritage

The remains of a Lockheed 18-56 Lodestar that crashed
in 1949 with all killed on board is believed to be buried
on the north western margins of the project footprint. The
location is likely to have been impacted by sand mining
related activity, during which the wreckage of the aircraft is
understood to have been exposed and possibly broken up
with the pieces dispersed and then reburied.
The geophysical investigation identified a large magnetic
anomaly believed to be a portion of the wreck and several
smaller clusters of possible wreckage. The results of the
survey are shown in Figure 13.10.
The largest magnetic anomaly identified is located in the
northwest corner of the project footprint. The size of the
anomaly (approximately 15 metres) is consistent with the
size of the fuselage of the aircraft.
Three pieces of debris nearby, believed to be from
the same wreck were photographed and the location
recorded (Figure 13.11). Other objects were observed at
the surface but were not identified as being associated
with the wreck.

Mythological sites can often be associated with distinctive
landscape features in this region. There have been no
reports from the Indigenous participants or stakeholders of
mythological sites in the project footprint. Previous reports
in relation to the Tugun Bypass section of the Pacific
Motorway of extensive consultation and field inspections
have not recorded mythological sites nor substantiated
oral reports of burials.
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Non-indigenous Heritage
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Figure 13.5: Depiction of Hall's 'Zone 5' Incorporating Part of the Project Footprint (Hall 1990)

Legend
Project Footprint
QLD/NSW Border
GCA Commonwealth Boundary
0

100

200

Metres

Image courtesy of nearmap.com 2014

Major Development Plan

185

Figure 13.6: Cultural Heritage Database Search Results
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Table 13.4a: Gold Coast Airport Project LIFT Indigenous Heritage Sites

GCA Project
LIFT - 1

GCA Project
LIFT - 2

GCA Project
LIFT - 3

Site Type:

Artefact scatter

Location:

550963E 6883533N to 551021E 6883522N

Map

Tweed Heads 1:25000 GDA

Description:

A low density (<1per m²) scatter of stone artefacts extends on the surface over
a distance of approximately 80 m east and west of a drain. Seven artefacts
are exposed in a sand deflation west of a drain and 20 artefacts are exposed
on a sand track east of the drain. The artefacts comprise approximately 13
flakes, six flaked pieces, one core and seven fragments. A quartz pebble was
observed 150 mm below the surface in a sand face. An unconfirmed red ochre
piece was also recorded. The identified raw materials are silcrete, quartz, chert
and chalcedony.

Condition:

A 'lag' deposit (meaning respread) of stone artefacts possibly extracted from a
water course/drain and exposed through activity associated with the areas past
use as a dog track.

Site Type:

Artefact scatter

Location:

550867E 6883521 N

Map

Tweed Heads 1:25000 GDA

Description:

A low density (<1per m²) scatter of stone artefacts on the surface over
approximately 200 m². Seven artefacts are exposed at the surface in heath land
south of the sand track. The artefacts comprise three flakes and three stone
fragments. The identified raw materials are silcrete and chalcedony.

Condition:

The context in which the materials were exposed is uncertain although it is
known the location has been impacted by sand mining activity.

Site Type:

Isolated artefact

Location:

550489E 6883480N

Map

1:25000. GDA

Description:

A red silcrete flake (25 x 30 x 8 mm) on the surface in spoil from a drain at the
runway boundary fence. Noted nearby were fragments of whelk, though not
believe to be cultural.

Condition:

The context in which the artefact was exposed is probably from drain spoil.
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Figure 13.7: GCA 1 – Stone Artefacts Sample

Figure 13.8: GCA 2 – Stone Artefact Sample

188

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Figure 13.9: GCA 3 – Isolated Artefact
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Figure 13.10: Magnetometer Survey Results

Figure 13.11: GCA Potential Lockheed Lodestar Wreckage
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13.2.6 Indigenous Test Excavation
Results
Of the 16 test pits excavated, a total of 36 artefacts were
recovered from 8 test pits. The archaeological excavations
identified two discrete landforms within the project Area,
being:
a) Swamp Sclerophyll Forest
b) A drier area of open Eucalypt woodland, referred to in
Figure 13.2b as the Area of Archaeological Potential.
All Aboriginal Objects identified through archaeological
excavations within the project footprint were found within
the Area of Archaeological Potential.
The artefact assemblage recovered featured a diverse
array of raw material types (see Table 13.4b). The
majority of test pits that produced artefacts also featured
introduced modern materials. This implies that the majority
of the project footprint, even where Aboriginal cultural
heritage was encountered, has been disturbed.

The majority of artefacts recovered were located within
the first 400mm of the ground surface, (Figure 13.12)
with it rare for artefacts to be found below 400mm. Within
this 400mm introduced European material was noted in
the majority of pits that produced artefacts. Such results
were not unexpected given that sand environments are
particularly dynamic in a depositional sense. No artefacts
were found at depth in a depositional context that was
considered suitable to dating of associated sand deposits
The results of the test excavations revealed an
approximate density of four artefacts per square metre
across the most elevated sections of this landform, with
the density dropping to one artefact per square metre
on the edges of the landform. The average density of
artefacts within the Area of Archaeological Potential is
2.25 per square metre.

ARTEFACT AMOUNTS

Figure 13.12: GCA Artefact Depth Distribution
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Test Pit 3-1

Table 13.4b: Gold Coast Airport Project LIFT Indigenous Archaeological Test Locations

Location

551074E; 6883486N

Depth

1500 millimetres

Artefacts

4 Aboriginal Objects; 1 Historic Object

Description

0-400: Dark grey (7.5YR4/1), coarse silty sand. Frequent rootlets, moderate amount of small
pebbles, occasional European rubbish.
400-500: Transitional layer between dark grey coarse silty sand humic layer and light grey fine
silty sand.
500-600: Light grey/whitish coarse silty sand, occasional pebbles, fine rootlets.

Test Pit 3-2

600-1500: Light grey/whitish (7.5YR7/1) coarse silty sand.
Location

550932E, 6883540N

Depth

1100 millimetres

Artefacts

2 Aboriginal Objects

Description

0-200: Dark Grey (7.5YR4/1) coarse silty sand, humic layer, frequent rootlets and road base
pebbles.
200-300: Transitional layer between humic and fine sand layer, road base inclusions.
300-400: Fine coarse grey sand, occasional road base.
400-500: Coarse grey sand (7.5YR6/1), occasional rootlets and road base.
500-600: Coarse grey silty sand. Occasional road base. Tiny quartz pebbles.
600-1000: Coarse grey silty sand. Tiny quartz pebbles.

Test Pit 4-1

1000-1100: 7.5YR/6/1. Moisture content increasing. Fine rootlets at base
Location

551050E, 6883431N

Depth

800 millimetres

Artefacts

4 Aboriginal Objects

Description

0-200: Dark grey (7.5YR4/1) coarse silty sand, humic layer, occasional rocks.
200-400: Transitional layer between light and dark.

Test Pit 4-2

400-1200: Light grey (7.5YR7/1) whitish coarse silty sand.
Location

550914E, 6883520N

Depth

800 millimetres

Artefacts

10 Aboriginal Objects

Description

0-100: Dark Grey (7.5YR4/1) coarse sand, frequent small rootlets.
100-200: Dark grey (7.5YR4/1) silty sand, coarse, very large amounts of introduced road base.
200-400: Dark humic layer, transitioned to white sandy layer (7.5YR7/1) as per TP4-3.
Frequent introduced road base.
400-800: Light grey/whitish coarse sand (7.5YR7/1), frequent road base inclusions and small
rootlets. Moisture density increasing.
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Test Pit 4-3

Location

550766E, 6883546N

Depth

800 millimetres

Artefacts

1 Aboriginal Objects

Description

0-100: Dark grey (7.5YR4/1) silty sand. Frequent roots, dense humic layer, occasional small
quartz pebbles.
100-200: Very dark grey (7.5YR3/1) coarse silty sand, frequent roots and occasional small
pebbles. Charcoal fragments.
200-300: Very dark grey (7.5YR8/1) silty coarse sand. Frequent roots. White patches of sand
coming through, very occasional small quartz pebbles.
300-400: Very dark grey (7.5YR3/1) coarse sand, sharp transition from black humic to white soil.
400-500: Transition from black humic layer to white sand dune complete, moderate small
inclusions of charcoal. Increasing moisture content (7.5YR7/1).
500-700: Decision made to excavate in 200mm spits. White wet fine sand (7.5YR7/1).
Occasional small pebbles and tiny shell fragments.

Test Pit 4-4

700-1000: Fine white silty sand (7.5YR7/1). Shell fragments occurring frequently, moisture
content increasing. Excavation concluded at 980mm due to water.
Location:

550766E, 6883546N

Depth

1100 millimetres

Artefacts

4 Aboriginal Objects

Description

0-200: Dark grey coarse sand, humic layer, occasional rocks. 7.5YR4/1
200-300: Transitional layer dark grey coarse sand, humic layer, 7.5YR4/1 and light grey
whitish coarse sand. 7.5YR7/1.

Test Pit 4-6

300-1100: Light grey whitish coarse sand. 7.5YR7/1.
Location

550848E, 6883547N

Depth

1000 millimetres

Artefacts

2 Aboriginal Objects

Description

0-200: Light grey (7.5YR7/1) silty sand, occasional charcoal and quartz pebbles. Humic layer
with frequent rootlets.

Test Pit 4-6-1

200-1000: 7.5YR8/1. Excavation concluded due to water.
Location

550842E, 6883548N

Depth

1000 millimetres

Artefacts

7 Aboriginal Objects

Description

0-200: Light grey (7.5YR7/1) silty sand, occasional charcoal and quartz pebbles. Humic layer
with frequent rootlets.

Test Pit 4-7

200-1000: 7.5YR8/1. Excavation concluded due to water.
Location

550946E, 6883522N

Depth

1200 millimetres

Artefacts

5 Aboriginal Objects

Description

0-100: Dark greyish/ white (7.5YR7/1) coarse silty sand.
100-200: Interface between grey silty sand and white silty sand, rootlets, occasional coarse
rocks, frequent road base.
200-300: Greyish white sand, frequent road base.
300-1200: White greyish coarse silty sand. Excavation concluded at 1200mm due to time/
depth and sterility.
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13.3 Cultural and
Archaeological Significance

excavations within the project footprint prior to the
construction of the project.

13.3.1.1

13.3.1 Archaeological Significance
The assessment of archaeological (scientific) significance
is a key aspect of developing future management
strategies for the development. There are many
considerations that go into evaluating a site or landscape’s
potential archaeological significance. Two important
considerations, listed in the New South Wales Indigenous
Heritage Standards and Guidelines Kit (1997: 88), are
research potential (defined as the potential to elucidate
past human behaviours) and educational potential. The
primary considerations when evaluating a site’s research
potential are Rarity, Antiquity Representativeness,
Complexity, Connectedness and Integrity.
The assessment of archaeological significance is a highly
subjective activity, and depends much on the values of the
researcher(s) involved. This assessment has employed the
criteria of “High”, “Moderate – High”, “moderate”, “Low –
Moderate”, “Low” and “No/Nil” archaeological significance
(Figure 13.12). The criteria used are not precise but are
necessary for ease of demonstrating the values within the
project footprint. It is possible that even a single artefact
may be of high archaeological significance, where it can
be demonstrated that the artefact exhibits exceptionally
high values in one or more of the considerations
discussed above.
Categorising the project footprint into levels of
archaeological significance does not mean that every
part of each area can be ascribed the same level of
significance. Rather, each category relates to the assessed
significance of individual and related archaeological
sites expected to be located within a given area. It also
takes into account the prevalence of archaeological sites
within a given area. It should be acknowledged that it
is quite possible that areas identified as being of lower
archaeological significance will contain individual sites
of higher significance. Figure 3.13 represents a general
representation of archaeological significance used during
this assessment.
Consideration has also been given to archaeological
sites surrounding the project footprint when assessing
issues such as rarity, age and representativeness. These
archaeological sites surrounding the project footprint
are part of a cultural landscape and can assist in
demonstrating patterns of occupation.
A review of both the surface and subsurface
archaeological significance has been conducted in
Section 13.3.1.1. This review found a low archaeological
significance for surface cultural heritage identified during
the survey. The archaeological significance of subsurface
materials at this point is unable to be fully determined,
but will be reassessed during further archaeological
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Indigenous Heritage

Surface Heritage
The stone artefacts located during this assessment may
represent low intensity stone knapping and the removal
of completed tools for use elsewhere as there are no
particular tool types among the materials. It is unknown
what their original context may have been as the area
of the sites is disturbed, although to what depth and
sub-surface extent is unknown. The materials are small
in size with approximately half being fragments or pieces
without diagnostic attributes. The range of raw materials is
limited to four stone types well within the range of varieties
found at the Tugun Bypass sites. The materials have
no complexity, stratigraphy or capacity for dating. The
materials do have a connectedness in the sense that they
share characteristics of artefact type and raw material with
other archaeological surface sites found throughout the
region and can be considered to be of low archaeological
significance, with reference to Figure 13.13.

Sub-Surface Heritage
The likelihood that undisturbed sands within the project
footprint would contain Indigenous Objects that would be
significant for their rarity, integrity and antiquity cannot be
enitrely ruled out. However, through the literature review,
site survey, geomorphic and archaeological testing,
it is possible to conclude that this likelihood is ‘highly
unlikely’ (base on the terminology for likelihood defined in
Chapter 6 Assessment Methodology).
The archaeological test excavations identified a relatively
low density of artefacts of low scientific significance. The
artefact assemblage showed no evidence of technological
sophistication such that it would add to the scientific
knowledge of the technological attributes of stone tools
on the region. Due to the extensive ground disturbance,
the assemblage had very limited ability to add to scientific
knowledge of issues such as movement, trade and
periods of occupation. As such, the assemblage has little
ability to add to knowledge of Aboriginal occupation within
the project footprint or the broader region.

13.3.1.2

Non-Indigenous Heritage

In relation to the surface and subsurface Lockheed
Lodestar wreckage located within the project footprint, the
historical significance of the remains would be considered
under the criteria for significance defined in the Burra
Charter as being: “aesthetic, historic, scientific, social
or spiritual value for past, present or future generations”
(Burra Charter: Article 1.2). Given that the wreckage has
effectively been destroyed by burning following the crash,
burial and subsequent disturbance during sand mining, it
is not considered that the remains meet the threshold for
local significance.
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13.3.2 Cultural Significance
The assessment of cultural significance has been guided
by the principles of the Burra Charter, and applies
many similar concepts to the criteria for archaeological
significance listed above. Cultural significance is defined
in the Burra Charter as being: “aesthetic, historic,
scientific, social or spiritual value for past, present or
future generations” (Burra Charter: Article 1.2). Cultural
significance is embodied in the place itself, its fabric,
setting, use, associations, meanings, records, related
places and related objects. In this manner, cultural
significance of any heritage identified within the project
footprint should be assessed not in isolation, but as
part of the broader cultural landscape within which it
is situated.
In relation to cultural (particularly Indigenous) heritage
values, the social and spiritual significance require
closest consideration. Such significance is primarily
determined by the Indigenous Stakeholders and can
be embodied in a place where no physical evidence of
Indigenous occupation or use is evident. Because of the
subjective nature of assessing cultural significance, this
assessment does not rely on a continuum as per the
archaeological significance assessment. The objective of
undertaking cultural significance assessments is to identify
the subjective values of the Indigenous stakeholders.
As provided for in the Queensland Aboriginal Cultural
Heritage Act 2003 (Part 8) expert anthropological and
archaeological advice may be sought to clarify matters
of significance.

13.3.2.1

Indigenous Heritage

The project footprint is situated within a landscape
of high to extremely high cultural significance to the
Indigenous people of the region. The project footprint
has been assessed as being of moderate to high
cultural significance, a mitigating factor being the level
of high ground disturbance that has altered or removed
physical heritage. However, the intangible (non-physical)
heritage values within the project footprint remain
strong. Additionally when making statements on cultural
significance, it is important that the project footprint is
not viewed in isolation from the surrounding lands. The
following statement of significance relates to the broader
Cobaki Sand sheets (Figure 13.14) and associated
resource areas.
The significance of this region is in part derived from
local oral tradition, where it was known as an important
camping and meeting ground. This significance of the
study area was recounted on 25 July 1885 by J.G. Appel
in the Logan Witness newspaper where he noted that it
was “the favourite camping ground of the Indigenous”.
The ridge that now forms the New South Wales/
Queensland border, northwest of the project footprint, is
known as being a traditional pathway for those moving
between the coast and the hinterland. This knowledge
is supported by the fact that Indigenous men guided the

New South Wales/Queensland border survey team 150
years ago, using their old walking trails.
The Indigenous people of the Tweed would move around
this region to ensure that resources were managed
appropriately. The local descendants of the traditional
people from this area have been taught for generations
that the Cobaki Broadwater and surrounds were and
are utilised for specific purposes. For example, there
are known to be places used specifically for women’s
“business” that are a relatively short distance away from
the project footprint. The Indigenous Stakeholders have
not advised that the development will impact such sites.
Other areas are used for men’s ‘business’. Ceremonial
grounds are known to be located in the region, although
many have been destroyed by development activities.
There is known to be a ceremonial ground on the top
of Campbell’s Hill, west of the Cobaki Broadwater.
Another two ceremonial grounds are said to be within
3.5 kilometres to the south and two more within four
kilometres to the north. With many estuarine resources
nearby, the hills to the west of the project footprint were
known by Indigenous people of the Tweed to be an area
of trade. Evidence in support of this information was found
within the Cobaki Lakes Residential Development, in the
form of a cache of backed blades.
Evidence of the significance of the Cobaki and Terranora
Broadwater to Indigenous people can be found
throughout the shoreline and adjacent ridges. Middens
and artefact scatters that identify campsites have been
impacted by the construction of the Cobaki Lakes
Residential Development, Tugun Bypass, and the Airport;
in addition the Piggabeen Road deviation to the south of
the Cobaki Broadwater (see also the cumulative impacts
assessment in Chapter 21 Cumulative Impacts. The
Indigenous Stakeholders have stated that the destruction
of nearby sites elevates the cultural significance of the
identified archaeological sites within the project footprint.
The Indigenous Stakeholders have also expressed the
view that the sites are an invaluable education resource
for future generations of Indigenous and non-Indigenous
people. The Indigenous Stakeholders have a strong
connection to the physical remnants of their forbears.
Consistent with many Indigenous communities on the
eastern seaboard of Australia, archaeological evidence
holds an elevated significance to what is common in, for
example, Indigenous communities in central Australia.
The existence of physical heritage located within the
project footprint has provided further weight to the area’s
cultural significance. The Indigenous stakeholders see
the archaeological sites identified through the survey
(Section 13.2.5) and archaeological excavations (see
Section 13.2.6) as a tangible connection to the ancestors
of the Indigenous people of the Tweed and a connection
to the life ways of Indigenous people prior to European
colonisation.
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13.3.2.2

Non-indigenous Heritage

The air disaster involving the Lockheed 18-56 Lodestar is
not a widely known event in the history of the Gold Coast/
Tweed region. No particularly strong associations between
the local residents and events of the crash were recorded
in the process of completing this assessment. Therefore
the remains are not considered to be culturally significant.

13.4 Statement of Heritage
Impact
The impact significance criteria commonly used in
environmental assessments are considered inappropriate
for application in a cultural heritage context. The reasons
for this are:
→→ The significance of heritage items, including places, are
gained by the sum of the whole and removal of part of

a place will often have a disproportionately impact on
heritage values (Burra Charter 2013: 6 - 8);
→→ Environmental impact criteria often rely on quantitative
data, something that is not applicable to many
aspects to heritage significance, most notably cultural
significance (Godwin 2011);
→→ The subjective nature of assessing cultural significance
(and to a lesser degree scientific significance) is such
that impacts to heritage can simultaneously be high for
one group of stakeholders and low for another. Lack
of universal heritage value in this context means that
impact criteria can have an inadvertent effect of over
simplifying of what are typically far more complex and
dynamic issues.
Best practice in heritage management is to provide a
concise statement of heritage significance and then
provide an equally precise statement on heritage impacts
as they relate to significance (Burra Charter 2013: 10).

Figure 13.13: Archaeological Significance Continuum Applied in this Assessment
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Figure 13.14: Development on the Cobaki Broadwater Sand Sheet and Surrounding Environs
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13.5 Impact Assessment and
Standard Mitigation Measures
13.5.1 Statement of Heritage Impact
13.5.1.1

Indigenous Heritage

The following statement of heritage impact is based on
information from the Indigenous Stakeholder consultation,
literature review, archaeological survey and geomorphological
study and archaeological test excavations.

Archaeological/Scientific Significance
The project will have an impact on the archaeological
significance of surface Indigenous cultural heritage
located within the project footprint. Any heritage situated
within the upper 500 millimetres of the project footprint,
including the identified artefact scatters and subsurface
archaeological deposits, can be reasonably assumed
to be either disturbed or destroyed as a result of the
construction activities. On the information available, the
project will only impact on archaeological objects of low
scientific significance.

Cultural Significance
The project will have an impact on the cultural significance
of all surface Indigenous cultural heritage located within
the project footprint. Additionally, although subsurface
cultural deposits may remain in parts, the construction of
a built landscape is considered detrimental to the cultural
significance of the project footprint and the surrounding
cultural landscape. Modification of the landscape through
cut and fill, as has previously occurred within the project
footprint, removes the ability of Indigenous persons to
interpret their landscape in a traditional manner. The
removal of native flora and fauna, albeit already disturbed,
further impacts on the cultural significance of the
project footprint.

13.5.1.2

Non-Indigenous Heritage

The project is not expected to impact on the heritage
significance of the wreckage of the Lockheed Lodestar.
It is understood that the wreckage has already been
disturbed as a result of sand mining activities.

13.5.2 Standard Mitigation Measures
13.5.2.1

Indigenous Heritage

Pre Disturbance Collection
Representatives of the Aboriginal Stakeholders will be
engaged to undertake a pre disturbance collection
of Aboriginal Objects within the project footprint. The
Aboriginal sites subject to the pre disturbance collection
shall be the surface objects within the surface collection
area, as illustrated in Figure 13.2b.
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Cultural Monitoring
Representatives of the Aboriginal Stakeholders will be
engaged to undertake cultural monitoring of initial clearing
and subsurface excavation works within the project
footprint. The areas subject to Cultural Monitoring are
identified on Figure 13.2b.
Monitoring shall cease at completion of the bulk
earthworks within the Monitoring Area. Should any
Aboriginal Objects or Human Remains be uncovered as a
result of the Cultural Monitoring, the Cultural Material Find
Procedure and Indigenous Human Remains Procedure
shall be followed as appropriate.

Indigenous Cultural Material Finds Procedure
An Indigenous Cultural Material Finds Procedure will be
developed to manage any suspected Indigenous material
uncovered as a result of works within the project footprint.
The procedure will set out the requirements for:
→→ Stopping work and protecting the area;
→→ Consultation with Indigenous stakeholders;
→→ The involvement of a qualified archaeologist to identify
the material, and
→→ Depending on the type of material the process for
salvage and keeping of the material, based on a
separate Recording and Curation Procedure.

Recording and Curation Procedure
A specific Recording and Curation Procedure will be
prepared which will apply during the implementation
of the Finds Procedure. The procedure will set out the
principles for the recording, identification, removal, storage
and keeping of the finds as well as responsibilities for
notification of DIRD, DoE, OEH and DATSIP agencies.

Cultural Heritage Inductions for Contractors
Representatives of the Indigenous Stakeholders will
be engaged to provide a cultural heritage induction to
all contactors undertaking initial ground disturbance
within the project footprint. The induction will as a
minimum, cover:
a. Basic legislative requirements;
b. A discussion on traditional Indigenous culture, and
why the management of Indigenous cultural heritage is
important to Indigenous peoples;
c. An introduction on how to identify Indigenous
Objects; and
d. A review of the Find Procedures for the project.

Indigenous Human Remains Procedure
If human remains are located at any stage during
excavations within the project footprint, all works will
cease in the immediate area to prevent any further
impacts to the remains. The location where they were
found will be cordoned off and the remains themselves
will be left untouched. The Australian Federal Police
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(AFP) would be advised immediately. Where the AFP
determine that criminal investigation is not warranted,
the TBLALC and Indigenous Stakeholders would be
consulted as to the appropriate actions in handling the
remains. DIRD, DoE and the relevant State authority
responsible for cultural heritage (OEH or DATSIP) will also
be contacted depending on which side of the border the
remains are found.
GCAPL will use its best endeavours to reach agreement
over management outcomes for the remains, in
accordance with its statutory obligations.

Keeping Place
If Indigenous Objects are identified during project works,
GCAPL will consult with the Indigenous Stakeholders over
an appropriate “Keeping Place”. The Keeping Place must
be in an area designated for environmental protection or
otherwise in an area that is unlikely to be subject of future
development works.

Notifying the OEH & DATSIP
If Indigenous Objects are uncovered in New South Wales
as a result of activities within the project footprint, they
are to be registered as sites in the AHIMS database
managed by the OEH and the Commonwealth Heritage
List managed by the DoE. If Indigenous cultural materials
are uncovered in Queensland as a result of activities within
the project footprint, they are to be registered as sites in
DATSIP Cultural Heritage Database. Where the cultural
material are found, they should be registered on the
Commonwealth Heritage List managed by the DoE. Any
management outcomes for the site should be included in
the information provided to the OEH, DATSIP and DoE.

13.6 Additional Impact
Mitigation Measures
Additional impact mitigation measures have been
considered as part of this assessment, and through
consultation with the Aboriginal Stakeholders. A cultural
interpretation strategy was identified as a result.
No specific additional impact mitigation measures are
required for historic heritage, as no places or objects of
local, State or National heritage significance have been
identified as a result of this study

Cultural Interpretation
A cultural interpretation strategy will be developed, to
consider ways in which the recognition of Aboriginal
culture could be incorporated into public spaces within
the airport terminal. The incorporation of any Aboriginal
Culture / Knowledge shall be subject to the approval of
the Aboriginal Stakeholders.
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Table 13.5: Summary of Impact Assessment

Activity

Surface
Heritage:
Scientific
Significance

Subsurface
Heritage:
Scientific
Significance

Surface
Heritage:
Cultural
Significance

Subsurface
Heritage:
Cultural
Significance

Mitigation Measures

Additional
Mitigation
Measures

Clearing of
Vegetation

Low scientific
significance

On available
information
low-moderate
scientific
significance

High cultural
significance

High cultural
significance

Pre Disturbance Collection

Cultural
Interpretation

Cultural Monitoring
Indigenous Materials Find
Procedure/s
Recording and Curation
Procedure
Cultural Heritage
Inductions for Contractors
Indigenous Human
Remains Procedure
Keeping Place
OEH / DATSIP Notification
Procedure

Excavation
of Drain

Low scientific
significance

On available
information
low scientific
significance

High cultural
significance

High cultural
significance

Pre Disturbance Collection
Cultural Monitoring
Indigenous Materials Find
Procedure/s
Recording and Curation
Procedure
Cultural Heritage
Inductions for Contractors
Keeping Place
OEH / DATSIP Notification
Procedure
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Cultural
Interpretation

13.7 References
Ainsworth, J 1922, ‘Reminiscences 1847 – 1922’, Beacon
Printery, Ballina.
Appleton, M 1993, An Archaeological Investigation of
a shell midden at Sextons Hill south of Tweed Heads.
Unpublished report to Ian Hill & Associates Pty Ltd,
Tweed Heads.
Backhouse , J 1843, ‘A Narrative of a Visit to the
Australian Colonies’, Hamilton Adams & Co, London.
Bailey, GN 1975, ‘The Role of Molluscs in Coastal
Economies: the Results of Midden Analysis in Australia’,
Journal of Archaeological Science, vol 2, pp. 45-62.
Barz, RK 1980, Report on the Terranora Midden (Lilly
Waters Estate). Unpublished report to Sinclair Knight
& Partners, . Newcastle.
Bonhomme, Craib and Associates 2000, Tugun Bypass
Environmental Impact Statement Stage 2: Technical Paper
Number 15: Cultural Heritage Assessment. Unpublished
Report prepared for the Department of Main Roads.
Bray, J. 1901, Tribal Districts & Customs. Science, Vol.
4, No. 1.
Byrne, J.J 1945, ‘Hundreds of Blacks Lived on Tweed in
Early 70’s’, The Tweed Daily
Bundock, M (nod), 1898, ‘Notes on the Richmond River
Blacks’, Manuscript, Bundock Family Papers, Mitchell
Library, Sydney.
Converge Heritage & Community 2008, Archaeological
Excavation and Cultural Heritage Assessment of the
Piggabeen Road Shell Midden. Unpublished report to
Tweed Shire Council
Coleman, J. 1982, A new look at the north coast:
fish traps and villages. In S. Bowdler (ed.), Coastal
Archaeology in Eastern Australia. Australian National
University, Canberra, pp. 1-10.
Collins, J.P. 1994, Archaeological Assessment and
Conservation of Aboriginal Midden Site #4-5-61 at The
Pass, Byron Bay, NSW. Unpublished report to Cape Byron
Headland Reserve Trust. Byron Bay.
Collins, JP 1999, Pacific Highway, Tugun to Tweed
Heads Bypass Route Selection Study: Cultural Heritage
Assessment. Unpublished report to Connell Wagner Pty
Ltd, Spring Hill QLD.

Dawson, R.L. 1935, Some recollections and records of
the Clarence and Richmond River Aborigines. In Aboriginal
Words and Names, W.C. Penfold and Co., Sydney.
Everick Heritage Consultants 2013, Cobaki Lakes
Residential Development Archaeological Excavation
Report Unpublished report to Leda Manorstead Pty Ltd.
Field, B 1825, Geographical Memoirs of New South
Wales. John Murray London.
Fox, I 2006, Cobaki and Terranora Broadwater Aboriginal
Cultural Heritage Management Plan. Unpublished report to
Tweed Shire Council.
Hall, J. 1990, An Assessment of Aboriginal Sites at
Coolangatta Airport. Unpublished report to Gutteridge
Haskins & Davey Pty Ltd, Brisbane.
Hagland, L 1976, The Broadbeach Aboriginal Burial
Ground: An Archaeological Analysis, University of
Queensland Press, St Lucia QLD.
Jackson, GK 1939, ‘Aboriginal middens of the Point
Cartwright district’, Memoirs of the Queensland Museum,
vol X1, 3, p.292
Keats, NC 1988, Wollumbin: The Creation and Early
Habitation of the Tweed, Brunswick and Richmond Rivers,
N Keats, Point Clare, NSW.
Lilly, I 1987, Cobaki Village Archaeological Assessment.
Unpublished report to Cameron McNamara, Brisbane.
Lourandos, H. 1979, An eroded shell midden with burials
off Empire Vale Road, south of Ballina. Unpublished report
to the NSW., NPWS.
McBryde, I. 1974, Aboriginal Prehistory in New England.
Sydney University Press, Sydney.
McBryde, I. 1978, Records of times past: ethno historical
essays on the culture and ecology of the New England
tribes. Australian Institute of Aboriginal Studies, Canberra.
McDonald, R.C., Isbell, R.F., Walker, J. and Hopkins S,
1990, Australian Soil and Land Survey Field Handbook
Second Edition, Inkata Press, Sydney.
Morand, D. 1996 Soil Landscapes of the MurwillumbahTweed Heads 1:100000 sheet. Dept. of Land & Water
Conservation, Sydney.
Neal, R & Stock, E 1986, Pleistocene occupation in the
south east Queensland coastal region, Nature, vol 323,
pp. 618-721.

Creamer, H.F.W. 1974, Preliminary report on investigations
of Aboriginal Sites in the Woodenbong area of Northern
New South Wales.

National Parks And Wildlife Service. 1997, NSW National
Parks and Aboriginal Cultural Heritage, Standards and
Guidelines Kit, NPWS, Sydney.

Crowley, T. 1978, The Middle Clarence Dialects of
the Bundjalung’. Australian Institute of Aboriginal
Studies, Canberra.

OzArk Environmental and Heritage Management Pty
Ltd 2006a, Geomorphological and Archaeological
Assessment: The Tugan Bypass C4 Corridor (Stage

Major Development Plan

201

2- Cultural Heritage Management Plan). Unpublished
report to QLD Department of Main Roads.
OzARK EHM 2006b, Stone Artefact Scatter Assessment:
Gold Coast Airport Runway Extension Project. Report to
Gold Coast Airport P/L.
OzARK EHM 2006c, Archaeological Test Excavation Zone
7, Tugan Bypass. Unpublished report to QLD Department
of Main Roads.

seen in early settler records’, in McBryde, I (eds.) Records
of Times Past: Ethnohistorical essays on the culture and
ecology of the New England tribes, Australian Institute of
Aboriginal Studies, Canberra.
Tindale, N. 1974, Aboriginal Tribes of Australia; Their
Terrain, Environmental Controls, Distributions, Limited
and Proper Names. Australian National University
Press, Canberra.

OzARK EHM 2006d, Gold Coast Airport runway extension:
Surface collection and cultural monitoring of the stone
artefact scatter site. Report to Gold Coast Airport P/L.

Turnix. 2005, Tugan Bypass Indigenous Cultural
Heritage Visit, 1 August 2005. Unpublished report to
the Department of Main Roads for Ngarang Wal Cultural
Heritage Management Group.

OzARK EHM 2007a, Archaeological Salvage Excavation
Zone 7, Tugan Bypass. Unpublished report to QLD
Department of Main Roads.

Ulm, S and Hall, J 1996, Radiocarbon and cultural
chronologies in Southeast Queensland prehistory. Tempus
6:45-62

OzARK EHM 2007b, Test and Salvage excavations:
Zone 10, Tugun Bypass. Report to the Department of
Main Roads.

Uniake, J 1825, ‘Narrative of Mr. Oxley's expedition to
survey Port Curtis and Moreton Bay', in Field, B (eds)
Geographical memoirs on New South Wales: by various
hands: together with other papers on the Aborigines, the
geology, the botany, the timber, the astronomy, and the
meteorology of New South Wales and Van Diemen’s Land,
Murray, London. p. 41

Pearson, M. & Sullivan, S. 1995, Looking After Heritage
Places: The Basics of Heritage Planning for Managers,
Landowners and Administrators. Melbourne University
Press, Melbourne
Petrie, C 1975, Reminiscences of Early Queensland,
Golden Press Pty Ltd, Hong Kong.
Pierce, RG 1971, The effects of aquatic foods on the diet
and economy of the Aborigines on the north coast of NSW
at the time of first settlement’, BA Hons thesis, University
of New England, Armidale.
Piper, A. 1976, Ocean Beach to Mountain Top, the
Tweed Valley in Prehistory. Thesis, University of New
England, Armidale.
Rich, E 1994, Archaeological Salvage of Angels Beach
Estate, North Ballina, NSW. Unpublished report to Ballina North Creek Aboriginal Sites Management Committee and
Ballina Shire Council.
Robins, R. & Piper, A. 2008, Preliminary Aboriginal
Cultural Heritage assessment for the proposed community
residential development, Cobaki Lakes Development,
Tweed Heads, NSW. Unpublished report to Leda
Manorstead Pty Ltd.
Robins, R. & Piper, A. 2010, Aboriginal Cultural Heritage
assessment for the proposed community residential
development, Cobaki Lakes Development, Tweed Heads,
NSW. Unpublished report to Leda Manorstead Pty Ltd.
Sharpe, M.1985, Bundjalung Settlement and Migration.
Aboriginal History 1985. 9:1
Simpson, S.1844, ‘Report to Colonial Secretary, January
1st 1844’.H.R.A. Ser. 1. Vol. 23.
Sullivan, S 1978, ‘Aboriginal diet and food gathering
methods in the Richmond and Tweed River Valleys, as

202

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Major Development Plan

203

204

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

14.0

Air Quality and
Greenhouse Gases
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14

Air Quality and Greenhouse Gases

14.1 Introduction
This Chapter has assessed the existing air quality and
greenhouse gas (GHG) emissions associated with the
Airport and the potential impacts associated with the
project. This has established the characteristics of the
existing air environment for the project footprint.
An assessment of the predicted future air quality
conditions and comparison with relevant polices and
guidelines, along with a construction and operational
GHG assessment for the project has been undertaken.
This assessment has also included a risk assessment
on the potential impacts to air quality resulting from the
construction and operation of the project on the existing
conditions within the Airport and on sensitive receptors
within the area.
The study area for the air quality assessment is the
southern Gold Coast and northern New South Wales area,
refer Figure 14.1.
The study area for the GHG assessment includes all the
land uses and activities within Airport land to the east of
the Tugun Bypass, refer Figure 14.2.

14.1.1 Air Quality Methodology
14.1.1.1 Baseline Conditions
Assessment
To describe the baseline air quality conditions of the
Airport and adjoining area, information on climate and
potential sources of air quality pollutants have been
summarised and assessed.
The climate within the southern Gold Coast region
has been described from analysis of meteorological
observations from the Bureau of Meteorology (BoM)
weather monitoring station at the Airport. Long term
climate data from this station has been used to
characterise the conditions typical of the air quality
study area.
The weather monitoring station at the Airport commenced
measurement for temperature and rainfall in 1982.
Meteorological data currently collected at the Airport (refer
Figure 14.3 for location) includes:
→→ Temperature;
→→ Rainfall;

Air quality background levels and sources within
the airshed have been described through reviews
of the existing land uses and analysis of data from
relevant Queensland Government ambient air quality
monitoring sites.
Air quality sensitive receptors have been identified and
described in Chapter 5 Regulatory Framework.
Potential increases in air emissions from the project have
been assessed against relevant policies and legislative
requirements covering air quality, including the applicable
air quality goals and criteria, to allow the potential
significance level of air quality impacts to be identified.

14.1.1.2 Impact Assessment
Potential air quality impacts that have been considered
within this Chapter are those expected to arise due to the
following activities:
→→ Construction activities associated with the project;
→→ Increased operational activities upon project
completion;
»» Road traffic;
»» Aircraft movements;
»» Ground Support Equipment (GSE).
Assessment of potential air quality impacts required
the identification of current emission sources with
corresponding emission estimates, as well as emission
estimates based on predicted activities during and after
construction of the project.
Emissions for a range of National Environment Protection
Measures (NEPM) regulated pollutants have been
estimated using emission estimation technique manuals
published by the Australian Government’s National
Pollutant Inventory (NPI). These manuals allow prediction
of emissions based on known activity rates.
Operation of the Airport in 2018, after completion of
the project, will result in changes to traffic volumes
on surrounding roads. The relative change in vehicle
emissions due to predicted increased traffic volumes has
been assessed.
Aircraft traffic, and therefore use of relevant GSE, will
increase upon completion of the project. The relative
change in emissions due to predicted increased activities
has been assessed.

→→ Wind speed and wind direction;
→→ Relative humidity;
→→ Solar exposure.
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In summary, the assessment considered air quality
impacts associated with:
→→ Increases in dust levels during construction;
→→ Increases in other air pollutants from construction
equipment such as carbon monoxide (CO), nitrogen
dioxide (NO2), hydrocarbons, particulate matter (e.g.
PM10) and sulfur dioxide (SO2);

oils used in the baggage system (scope 1 and 3
emissions);
→→ Emissions associated with the clearing of vegetation
(scope 1).
Figure 14.2 shows the GHG assessment boundary.

→→ Air quality impacts from road traffic;
→→ Air quality impacts from aircraft emissions.

14.1.2 Greenhouse Gases
Methodology
14.1.2.1 Greenhouse Gas Boundary
The baseline GHG emissions for the Airport have been
developed from GCAPL and airport tenant operations
(airport operations) during the 2013/2014 financial year.
Scope 1 emissions are the direct emissions associated
with airport operations (e.g. direct emissions of GHG
gases as a result of the combustion of fuels to power
ground handling vehicles).
Scope 2 emissions are indirect GHG emissions from
consumption of purchased electricity, heat or steam.
Only estimates from the purchase of electricity have been
included in this assessment.
Scope 3 emissions sources include other indirect
emissions, such as the extraction and production of
purchased materials and fuels, transport-related activities
in vehicles not owned or controlled by the reporting
entity, electricity-related activities (e.g. Transmission
and Distribution (T & D) losses) not covered in scope 2,
outsourced activities, waste disposal, etc.).
The GHG assessment has been prepared in accordance
with the relevant national and international standards
as outlined in Section 14.1.4. Scope 1, 2 and 3
emissions identified from the airport operations during the
2013/2014 financial year, during the construction period
(December 2015 to September 2018), and during the first
year of operation (2018) include:
→→ Emissions associated with the purchase of electricity
from the Queensland grid (scope 2 and 3 emissions);
→→ Emissions associated with the disposal of waste (scope
3 emissions);
→→ Fuel consumption from ground support equipment
(scope 1 and 3 emissions);
→→ Fuel consumption used for stationary energy purposes
(scope 1 emissions);
→→ Emissions resulting from the use of hydrofluorocarbons
in air conditioning units (scope 1 emissions);
→→ Emissions associated with the use of lubricating
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Figure 14.1: Air Quality Assessment Study Area
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Figure 14.2: Greenhouse Gas Assessment Study Area
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Figure 14.3: Meteorological Data Collected at the Airport
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14.1.2.2 Calculations
The electricity and fuel combustion emissions factors
used in the GHG assessments were sourced from the
latest version of the National Greenhouse Accounts (NGA)
Factors published by the Department of the Environment
(DoE) (2014).
Scope 1 Emissions Calculations
Estimates of emissions from the combustion of individual
fuel types were made by multiplying a (physical) quantity
of fuel combusted by a fuel-specific energy content factor
and a fuel specific emission factor. This was performed
for each relevant greenhouse gas (in this case, carbon
dioxide, methane and nitrous oxide). Fuel combusted
in a vehicle will behave marginally differently than fuel
combusted by stationary construction equipment. As
a result, different emissions factors for stationary and
non-stationary fuel sources were applied to the GHG
calculations and are based on those emissions factors
outlined in the NGA Factors.
Hydrofluorocarbon HFC134a is currently used in
approximately 25 percent of the existing airport
commercial air conditioning units. HFC134a gas has a
global warming potential (GWP) of 1,300 times that of CO2
which has a GWP of one.
Scope 2 and 3 Emissions
Indirect scope 2 emission factors for the estimated
consumption of purchased electricity have been applied to
this assessment. State emissions factors have been used
because electricity flows between states are constrained
by the capacity of the inter-state interconnectors and in
some cases there are no interconnections. The factors
estimate emissions of CO2, CH4 and N2O expressed
together as CO2-e. The GHG emissions in tonnes of
CO2-e attributable to the estimated quantities of electricity
consumed by airport operations during the 2013/2014
financial year were calculated. Scope 3 emissions
resulting from transmission and distribution (T&D) losses
associated with the consumption of purchased electricity
with the relevant scope 3 emissions factor applied were
also calculated.
Scope 1 Vegetation Clearing Calculations
The quantity of scope 1 GHG emissions associated with
the permanent clearing of vegetation was calculated using
the Full Carbon Account Model (FullCAM) Version 3.5,
developed by the Commonwealth Government to estimate
the carbon stored in vegetation. Input data was based
on the findings of the ecological assessment detailed in
Chapter 11 Terrestrial and Aquatic Flora.

14.1.3 Assumptions and Technical
Limitations
The Air Quality and GHG assessments are subject to
assumptions and limitations outlined in the following
sections. Notwithstanding these assumptions and
limitations the data inputs and methodologies adopted are
considered appropriate for the purposes of this study.

14.1.3.1 Air Quality
The closest air quality monitoring stations to the Airport
within south east Queensland have been used as
representative sites due to the regional similarities to
the airport locality. In the case of the Springwood site
(80 kilometres north of the Airport), it is classified by
the Queensland Government as a “population average”
monitoring site, meaning that it collects information that
is indicative of air quality experienced by most of the
population in south east Queensland.

14.1.3.2 GHG Assessment
A number of emissions sources have been excluded from
this GHG assessment due to airport activities unable to
influence or control such emissions, the limited availability
of activity data or the negligibility of such emissions
sources. The assessment exclusions are outlined in
Table 14.1 Despite the exclusions outlined in Table 14.1,
the GHG assessment provides an appropriate assessment
of the potential GHG emissions from the project subject to
further design refinements.
In addition to the exclusions from the GHG assessment
listed in Table 14.1, a series of specific assumptions
and estimates relating to activity data were required and
are provided in the relevant sections of this Chapter or
summarised below.
→→ Approximately 50 kilograms (kg) of HFC gas stock is in
use annually in the Airport’s air conditioning units;
→→ HFC134a is used in approximately 25 percent of the
Airport’s commercial air conditioning units;
→→ The default annual leakage rates of gas (HFC134a)
from commercial air conditioners is assumed to be
0.09 (9 percent) as recommended by the National
Greenhouse and Energy Reporting (Measurement)
Determination 2008 (Section 4.103);
→→ A list of likely construction equipment was identified
using preliminary construction planning information
for the project. Assumptions were made regarding the
fuel efficiencies of construction equipment from recent
experience on similar sites;
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Table 14.1: Limitations of the GHG Assessment

Exclusion from the GHG Assessment

Reason for Exclusion

Emissions associated with the maintenance of ground based equipment
and vehicles.

Limited availability of data.

Emissions from the treatment and disposal of wastewater.

Limited availability of data.

Emissions associated with commuting of airport personnel. These
scope 3 emissions are assumed to occur regardless of whether the
personnel are working at the Airport or working in another location
as part of their everyday employment. These exclusions also include
emissions associated with the potential use of aircraft and taxis and all
other modes of commuter transport that airport personnel may use.

Limited capability for airport activities to
influence such emissions.

Emissions associated with the use of office equipment such as ink
cartridges.

Limited availability of data.

Scope 3 embodied energy emissions associated with the purchase of
materials or products.

Limited availability of data.

Emissions associated with degradation or burning of cleared vegetation.

It has been assumed that cleared
vegetation would be reused on site or
disposed of at a registered compost facility.

Vegetation sequestration calculations.

Limited availability of data.

Embodied energy associated with construction materials.

Detailed bills of quantities for construction
materials were not available for the project,
given that the project is currently in the
concept design phase.

Emissions associated with an increase in the number of aircraft have
not been undertaken. This GHG assessment has considered the GHG
emissions generated by GCAPL and its tenants.

Limited availability of data. Limited ability
for GCAPL to directly influence the
emissions of aircraft operators.

Wastes and associated emissions from the degradation of food
consumed by construction workers.

Limited availability of data.

Emissions associated with waste from construction materials

Exact volumes of construction materials
were unable to be estimated at this stage,
given that the project is currently in the
concept design phase.

Electricity consumption in site offices.

Site office electricity consumption
requirements are currently unknown.

Batching plant.

Information not available due to concept
design phase of the project.
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→→ Reasonable assumptions of the equipment numbers
required during construction have been made;
→→ All fuel types used for the transport of construction
materials and for use in construction within the project
footprint are assumed to be diesel;
→→ The construction period for Stage 1 works was
estimated to commence in Q2 2016 to Q3 2017
(approximately 18 months);
→→ Construction hours were assumed to be eight hours a
day, six days per week;
→→ A concrete delivery truck was assumed to be travelling
100 kilometres per day;
→→ The Liquefied Petroleum Gas (LPG) gas tank of
the forklift used at the Airport has a capacity of 15
kilogram. A 15 kilogram cylinder equates to 29 litres in
liquid form.
In terms of the construction equipment likely to be used
during construction, a number of assumptions regarding
the estimated fuel used by construction equipment
based on an eight hour work day have been made, refer
Table 14.2.

14.1.4 Policy Context and
Legislative Framework
Given that the project is contained within Commonwealth
land, it is considered appropriate to consider the air quality
limits and goals contained with the Airports (Environment
Protection) Regulations 1997(AEPR) and National
Environment Protection Measures (NEPM).

14.1.4.1 Airports (Environment
Protection) Regulations 1997
The air quality limits for the airport operations (excluding
aircraft emissions) are included under the AEPR. Under
the regulations, air pollution occurs when a pollutant
is present in the air in a quantity, way, condition or
circumstance which is likely to cause harm to the
environment or unreasonable inconvenience to a person:
i. At a place other than the immediate vicinity of the
source of the pollutant; or
ii. If the source is in a place to which members of the
public have access – in that place. These regulations
apply to sources other than aircraft, such as those
pollutants that may be generated during construction
or from permanent plant and equipment on the ground.
The AEPR specifies air emission limits for contamination
of air by a substance emitted from a source as specified
under Schedule 1, Regulation 1.02. The air pollutions
limits contained in this regulation are not relevant to
the project, as it is not envisaged that substances and
sources listed in Regulation 1.02 will be generated as part
of the project.
The regulations also specify ambient air quality objectives
for various substances in the air at an airport, measured

over an averaging period.
Table 14.3 outlines the relevant air quality
objectives and goals for the project, derived from
Commonwealth legislation.

14.1.4.2 National Environment Protection
Measures
The National Environment Protection Council of Australia
(NEPC) has determined a set of air quality goals for
adoption at a national level, which are part of the National
Environment Protection Measures (NEPM). It is important
to note that the standards established as part of the
NEPM are designed to be measured to give an “average”
representation of general air quality. That is, the NEPM
monitoring protocol was not designed to apply to the
monitoring or modelling of peak concentrations from
major emission sources (NEPC 1998). Schedule 2 of the
National Environment Protection (Ambient Air quality)
Measure (Air NEPM) outlines national ambient air quality
standards for carbon monoxide, ozone, sulfur dioxide,
nitrogen dioxide, lead and particles. Schedule 3 of the
National Environment Protection (Air Toxics) Measure (Air
Toxics NEPM) outlines monitoring investigation levels for
benzene, formaldehyde, benzo(a)pyrene as a marker for
polycyclic aromatic hydrocarbons, toluene and xylenes.

14.1.4.3 Summary of Relevant Air Quality
Limits, Objectives and Goals
Table 14.3 summarises the relevant air quality objectives
and goals that relate to ambient air quality.

14.1.4.4 National Greenhouse and
Energy Reporting (Measurement)
Determination 2008
The National Greenhouse and Energy Reporting
(Measurement) Determination 2008 is administered
by the Commonwealth’s Clean Energy Regulator and
provides methods and criteria for calculating scope 1
and 2 greenhouse gas emissions and energy data under
the National Greenhouse and Energy Reporting Act 2007
(NGER Act).
The NGER Act is a single, national framework for
corporations to report on GHG emissions, energy use and
energy production.
Corporations which meet the thresholds below for either
facilities or corporate groups for energy consumption or
GHG emissions must register and report their emissions
and energy consumption to the Greenhouse and Energy
Data Officer (GEDO) on an annual basis.
The Airport is defined as a “facility” under the NGER
Act for both the construction and operational activities
(including tenants) occurring at a single site for a single
undertaking and are under the overall operational control
of GCAPL. The “facility” includes emissions produced by
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contractors during construction and tenants operating at
the Airport.
Facility thresholds:
→→ 25 kilotonnes (kt) or more of greenhouse gases—
carbon dioxide equivalence (CO2-e);
→→ Production of 100 terajoules (TJ) or more of energy;
→→ Consumption of 100 TJ or more of energy.
Based on the data provided to date, GHG emissions
resulting from airport operations during the 2013/2014
financial year do not trigger a reporting requirement
for a “facility” under the NGER Act and regulations.
During construction of the project, the GHG emissions
associated with electricity and diesel consumption are
not expected to exceed the 25 kt threshold for a facility.
From the first year of operation (2018) of the project,
there is not expected to be an exceedance of the 25 kt
threshold for a facility based on the operational GHG
assessment undertaken.

14.1.4.5 National Greenhouse Accounts
Factors
The National Greenhouse Accounts (NGA) Factors
workbook is published annually by the DoE and provides
emissions factors to be used for the calculation of
scope 1, 2 and some scope 3 emissions sources.
The NGA Factors also provide the formulae for which
the emissions estimates in this Chapter are based on.
The methodologies outlined in the NGA Factors are
similar to those outlined in the National Greenhouse
and Energy Reporting (Measurement) Determination
2008 although the NGA Factors have a general
application to the estimation of a broader range of GHG
emissions inventories.

14.1.4.6 GHG Protocol
The GHG Protocol Corporate Accounting and Reporting
Standard (2004) was developed through a partnership
between the World Resource Institute (WRI) and the World
Business Council for Sustainable Development (WBCSD).
The GHG Protocol is a corporate GHG accounting and
reporting standard which has been adopted internationally.
The baseline GHG inventory for this project was
compiled in accordance with the GHG accounting and
reporting principles.

14.2 Air Quality Baseline
Conditions
14.2.1 Regional Overview
Local and regional meteorology is a key factor for air
quality within a region through its influence on the
dispersion of pollutants. The meteorology in the region
is influenced by a number of factors, including land use,
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terrain features, thermally driven daytime convection
and the occurrence of sea breezes. Key meteorological
parameters include temperature, relative humidity, wind
speed and wind direction.
The coastal climate of sub-tropical Queensland and
northern New South Wales is largely driven by the south
east trade winds and their variations between seasons.
These trade winds bring moist oceanic air masses to
the coastal regions of eastern Australia and are the main
drivers of weather and climate.

14.2.2 Climatic Conditions
Meteorological data has been sourced from the BoM
website. The nearest monitoring location to Gold Coast
Airport is at Coolangatta, refer Figure 14.3.
It should be noted that while records for Coolangatta have
been kept between 1982 and 2014, some parameters
have been measured during different periods. This has
been indicated in Table 14.4 for each parameter.

14.2.2.1 Temperature and Solar
Radiation
From 1982 to 2015, the highest mean maximum
temperature at Coolangatta was 28.3°C (in January),
which is higher than the summer mean maximum
temperature, while the lowest mean minimum temperature
was 10.2°C (in July), which is lower than the winter mean
minimum temperature, refer Table 14.4. The highest
recorded maximum temperature occurred in February
2004 with 40°C and the lowest recorded minimum
temperature occurred in July 2007 with - 0.1°C.

14.2.2.2 Rainfall
The mean annual rainfall at Coolangatta is approximately
1,485.8 millimetres/year with the highest mean rainfall
occurring in March (175.2 millimetres), and the lowest
mean rainfall occurring in September (39.7 millimetres).
The highest maximum rainfall occurred in the month of
April, and the lowest minimum rainfall occurred in August.
Coolangatta has a sub-tropical climate with a wet season
that occurs during the summer and early autumn months
and a dry season that occurs during winter into early
spring. The months of February to April account for 34.9
percent of the mean annual rainfall while the months of
July to September account of only 11.7 percent of the
mean annual rainfall.

14.2.2.3 Relative Humidity
The seasonal availability of moisture is another factor in
influencing the climate, by affecting the transfer of heat
in the atmosphere through the balance between sensible
and latent heat fluxes, and the occurrence of precipitation.
Relative humidity is one of several measures used to
describe the amount of moisture in the atmosphere,

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

and is the ratio of the actual amount of moisture in the
atmosphere to the maximum amount that could be held,
at a given temperature.

14.2.2.4 Wind Speed and Direction
Wind speed and wind direction are meteorological
parameters that will influence the emission rate and
dispersion of pollutants. The annual, seasonal and
diurnal variability in the wind speed and wind direction at
the Airport will result in variation in the areas potentially
affected by pollutant dispersion as well as the intensity
of any events. The annual distributions of winds at the
Airport for 2014 are presented as wind roses in Figure
14.4. A wind rose is a tool used to illustrate the frequency
and intensity of a given wind speed and its direction at a
chosen location.
It is apparent from Figure 14.4 that:
→→ The influence of the Tallebudgera Valley channelling
terrain induced winds from high terrain in the southsouth west to the north-north east. These winds are
typically light to moderate, and occur most frequently
during the early morning as shown by the 9.00 am
mean wind speed and 9.00 am wind rose;
→→ The influence of the sea breeze during the afternoon.
The 3.00 pm wind rose clearly shows the onset of
the sea breeze, when strong winds occur from the
eastern sector.
Wind speed is lower during the winter months than
the summer months and is also lower in the morning
hours (9.00 am) compared with the afternoon (3.00pm).
The mean wind speeds at the Airport range from 13.4
kilometres/hour to 19.4 kilometres/hour at 9.00 am, and
16.8 kilometres/hour to 23.1 kilometres/hour at 3.00 pm.
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Table 14.2: Assumptions Associated with Construction Equipment

Equipment

Estimated fuel use
per day (L)

Assumption

D8 bulldozer

510

Diesel

Grader

397

Diesel

Pad foot roller

280

Diesel

360° excavator

400

Based on a 35t machine

Tipper truck

250

Moxy (truck type)

Mobile crane

180

Assumes that the crane is moving materials continuously
throughout the day

Concrete pump

200

Large pours of concrete have higher fuel consumption than
small pours. Typically a pour of 200 m3 plus could require 200 L
of diesel to function. The diesel volume required would also be
dependent on the pumping height and weight of concrete. This
factor has not been incorporated into the GHG assessment.

Concrete delivery truck

60

Assumes 60 L/100 km (consumption is a function of the
distance to haul)

Chainsaw

56

Assumes a 2 stroke chainsaw that uses 7 L/hour, so based on
an 8 hour day assuming constant use

Diesel
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Table 14.3: Relevant Air Quality Objectives and Goals

Pollutant

Carbon monoxide (CO)

Goal

Averaging
Period

Legislation

10 mg/m3 or 9 ppm

8 hours

AEPR

9 ppm

8 hours

Air NEPM

320 µg/m or 0.16 ppm

1 hour

0.12 ppm

1 hour

0.03 ppm

1 year

210 µg/m3 or 0.10 ppm

1 hour

170 µg/m or 0.08 ppm

4 hours

0.10 ppm

1 hour1

0.08 ppm

4 hours1

N/A

N/A

3

Nitrogen dioxide (NO2)

3

Photochemical oxidants (as ozone)

Particulate matter less than 10 µm (PM10)
Particulate matter less than 2.5 µm (PM2.5)
(advisory* only)
Total Suspended Particulates (TSP)

Sulfur dioxide (SO2)

Lead
Benzene
Benzo(a)pyrene as a marker for polycyclic
aromatic hydrocarbons
Formaldehyde

Toluene

Xylene (as total of ortho, meta and para
isomers)

50 µg/m

1 day

3

1

AEPR

1

Air NEPM
AEPR

Air NEPM
AEPR

2

Air NEPM

N/A

N/A

25 µg/m3

1 day

8 µg/m3

1 year

90 µg/m3
N/A

1 year
N/A

700 µg/m3 or 0.25 ppm

10 minutes

570 µg/m3 or 0.20 ppm

1 hour

60 µg/m3 or 0.02 ppm
0.20 ppm

1 year
1 hour1

0.08 ppm

1 day1

0.02 ppm

1 year

1.5 ppm

3 months

AEPR

1 year

Air NEPM

N/A

N/A

AEPR

0.003 ppm^

1 year#

Air Toxics NEPM

N/A

N/A

AEPR

0.3 ng/m ^

1 year#

Air Toxics NEPM

N/A

N/A

AEPR

0.04 ppm^
N/A

24 hours
N/A

Air Toxics NEPM
AEPR

1 ppm

24 hours

0.1 ppm

1 year#

N/A

N/A

0.25 ppm

24 hours

0.2 ppm

1 year#

0.50 µg/m

3

3

AEPR
Air NEPM
AEPR
Air NEPM
AEPR

Air NEPM

Air Toxics NEPM
AEPR
Air Toxics NEPM

Table notes:
1.

One day per year maximum allowable exceedance

2.

Five days per year maximum allowable exceedances

#	For the purposes of this Air Toxics NEPM, the annual average concentrations in the “Goal” column are the arithmetic mean concentrations for 24-hour monitoring results
^

8-year goal is to gather sufficient data nationally to facilitate development of a standard

*	An Advisory Reporting Standard means a health-based standard to assess the results of monitoring for particles as PM2.5. These standards do not have a timeframe for
compliance associated with them.
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Table 14.4: Seasonal Temperature at Coolangatta (1982 to 2015)
Season

Mean Maximum
Temperature (°C)

Mean Minimum
Temperature (°C)

Highest Temperature
(°C)

Lowest Temperature
(°C)

Summer

27.9

20.5

40.0

12.2

Autumn

25.2

16.9

34.6

1.2

Winter

21.0

10.6

28.8

- 0.1

Spring

24.5

15.8

37.9

3.0

Source: BoM 2014

Figure 14.4: Annual Wind Roses for Diurnal Variation
9am wind rose

Calm winds occur for 3 percent of the time

3pm wind rose

Negligible calm periods

Source: BoM 2014
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14.2.2.5 Atmospheric Stability
Stability classification is a measure of the stability of
the atmosphere and can be determined from wind
measurements and other atmospheric observations. The
stability classes range from class A, which represents very
unstable atmospheric conditions that may typically occur
on a sunny day, to class F stability, which represents very
stable atmospheric conditions that typically occur during
light wind conditions at night. Unstable conditions (classes
A to C) are characterised by strong solar heating of the
ground that induces turbulent mixing in the atmosphere
close to the ground. This turbulent mixing is the main
driver of dispersion during unstable conditions. Dispersion
processes for class D conditions are dominated by
mechanical turbulence generated as the wind passes
over irregularities in the local surface. During the night,
the atmospheric conditions are generally stable (often
classes E and F).
A summary of the predicted frequency of each stability
class at the Airport is presented in Table 14.5. Stability
class D representing neutral stability occurs for half of
the time, indicating that mechanical turbulence drives the
stability in this region.

14.2.2.6 Mixing Height
The mixing height refers to the height above ground
within which particulates or other pollutants released at
or near ground can mix with ambient air. During stable
atmospheric conditions (F class stability), the mixing
height is often quite low and particulate dispersion is
limited to within this layer. During the day, solar radiation
heats the air at the ground level and causes the mixing
height to rise. The air above the mixing height during the
day is generally cooler. The growth of the mixing height
is dependent on how well the air can mix with the cooler
upper level air and therefore depends on meteorological
factors such as the intensity of solar radiation and wind
speed. During strong wind speed conditions the air will be
well mixed, resulting in a high mixing height.

14.2.4 Air Quality
14.2.4.1 Background Monitoring
Existing air quality in the south east Queensland region
is monitored by the Queensland Government. Ambient
air quality is monitored at Springwood and Arundel,
approximately 80 kilometres and 40 kilometres to the
north of the Airport, respectively, refer Figure 14.5. The
Arundel station, whilst closer to the Airport, was only
operational between October 2010 and December 2012
(setup in response to community concerns about dust
emissions from nearby landfill operations), whereas the
Springwood station has been operational since 1999.
The Springwood station is also classified as a “population
average” station, and the data collected is therefore
indicative of the air quality experienced by most of the
population in south east Queensland.
To provide an overview of ambient air quality within the
regional and local airshed, a review of the most recent air
quality monitoring results has been carried out for 2012,
for all of the criteria pollutants as shown in Table 14.7
to Table 14.13. The average maximum (characterised
by the 90th or 95th percentile) ground level pollutant
concentration is typically less than 50 percent of the AEPR
and NEPM ambient air quality objectives for all criteria
pollutants other than sulfur dioxide which is an order of
magnitude less than the AEPR and NEPM objectives.

Mixing height information has been predicted using the
air pollution model (TAPM)/CALMET simulations for other
projects in the region has been reviewed for this study and
shows that the mixing height increases from its overnight
minimum at around 6.00 am, reaching a peak between
1.00 pm and 2.00 pm. The mixing height then decreases
from around 3.00 pm to a minimum height during the
night time.

14.2.3 Summary of Climatic
Conditions at the Airport
Key historical meteorological parameters measured at
the Coolangatta monitoring station at the Airport are
summarised in Table 14.6.
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Table 14.5: Predicted Frequency of Occurrence (%) of Atmospheric Stability at the Airport
under Pasquil-Gifford Stability Classification Scheme
Pasquil-Gifford Stability Class

Classification

Frequency (%)

A

Extremely unstable

0.7

B

Unstable

6.4

C

Slightly unstable

9.2

D

Neutral

52.3

E

Slightly stable

12.4

F

Stable

19

Table 14.6: Climate Statistics for the Airport

Parameter

Annual Average Value

Data period

24.6

1982 – 2015

40

1982 – 2015

Mean minimum temperature (°C)

15.9

1982 – 2015

Lowest temperature (°C)

-0.1

1982 – 2015

1486.7

1982 – 2014

Mean number of days of rain >=10 mm (days/year)

39.0

1982 – 2014

Mean daily solar exposure (MJ/(m2))

18.7

1990 – 2014

Mean 9.00 am temperature (°C)

21.5

1991 – 2010

Mean 9.00 am relative humidity (%)

68

1993 – 2010

Mean 3.00 pm temperature (°C)

23

1991 – 2010

Mean 3.00 pm relative humidity (%)

64

1993 – 2010

Mean maximum temperature (°C)
Highest temperature (°C)

Mean rainfall (mm)

Source: BoM 2015
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Figure 14.5: Air Quality Monitoring Stations in South East Queensland

Source: Department of Science, Information Technology, Innovation and the Arts, 2012

gure 1: 2012 Queensland AAQ NEPM monitoring site locations
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Table 14.7: Percentiles of Daily Average PM10 Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

90.2

Arundel

12.3

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

39.2

37.0

29.5

23.0

20.6

15.5

12.1

25.2

25.2

25.2

23.0

21.1

16.9

12.4

AAQ NEPM standard: 50 µg/m3 (24-hour average)
AAQ NEPM goal: standard exceeded on no more than five days per year

Table 14.8: Percentiles of Daily 24-hour Average PM2.5 Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

98.1

Arundel

12.3

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

23.7

15.6

13.3

10.2

7.5

5.5

3.7

11.0

11.0

11.0

9.2

5.1

3.9

2.9

AAQ NEPM advisory standard: 25 µg/m3 (24-hour average)

Table 14.9: Percentiles of Daily Peak One-hour Average Nitrogen Dioxide Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

80.3

0.047

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

0.036

0.031

0.028

0.026

0.022

0.017

AEPR objective: 0.16 ppm (one-hour average)
AAQ NEPM advisory standard: 0.12 ppm (one-hour average)
AAQ NEPM goal: standard exceeded on no more than one day per year

Table 14.10: Percentiles of Daily One-hour Average Ozone Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

79.2

Arundel

12.3

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

0.057

0.052

0.049

0.043

0.039

0.033

0.029

0.062

0.062

0.062

0.053

0.043

0.033

0.024

AAQ NEPM advisory standard: 0.12 ppm (one-hour average)
AAQ NEPM goal: standard exceeded on no more than one day per year
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Table 14.11: Percentiles of Daily Peak Four-hour Average Ozone Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

79.0

Arundel

12.3

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

0.055

0.047

0.045

0.040

0.036

0.031

0.028

0.060

0.060

0.060

0.050

0.041

0.030

0.023

AAQ NEPM standard: 0.08 ppm (four-hour average)
AAQ NEPM goal: standard exceeded on no more than one day per year

Table 14.12: Percentiles of Daily Peak One-hour Average Sulfur Dioxide Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

80.3

0.013

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

0.012

0.009

0.007

0.004

0.002

0.001

AEPR objective: 0.20 ppm (one-hour average)
AAQ NEPM standard: 0.20 ppm (one-hour average)
AAQ NEPM goal: standard exceeded on no more than one day per year

Table 14.13: Percentiles of Daily 24-hour Average Sulfur Dioxide Concentrations for 2012
Performance
Monitoring
Station

Data
Availability
Rates (%)

Maximum
(µg/m3)

Springwood

80.3

0.003

Percentiles (µg/m3)
99th

98th

95th

90th

75th

50th

0.002

0.002

0.002

0.001

0.001

0.001

AAQ NEPM standard: 0.08 ppm (24-hour average)
AAQ NEPM goal: standard exceeded on no more than one day per year
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14.2.4.2 Pollutant Inventory
In 2003, the south east Queensland air emissions
inventory was jointly produced by the Queensland
Government and the Brisbane City Council. The inventory
provides estimates of the amount of pollutants emitted by
different industrial and domestic sources. The inventory
indicates the pressure of pollutants on the airshed, rather
than the concentrations of pollutants that individuals
would experience.
Estimates were made for 2000, and projections have been
made for 2005 and 2011. Contributions from aircraft are
included as mobile sources. Table 14.14 summarises
the estimated amount of each pollutant emitted from
aircraft in 2000. The aircraft emissions from all airport
operations in south east Queensland contribute a minimal
proportion of each of the pollutants in the south east
Queensland airshed.

14.2.4.3 Summary of Air Quality
Conditions
While no long term air quality monitoring occurs within the
southern Gold Coast region, the general air quality within
the region surrounding the Airport is expected to achieve
the AEPR and NEPM ambient air quality objectives. The
proximity of the Airport to the coast results in a strong
vertical and horizontal mixing of the airshed from coastal
breezes which occur throughout the majority of the year.
The seasonal variations in climatic conditions within the
coastal region result in no significant changes to the air
quality pollutant levels within the region.

Table 14.15 shows emissions from aircraft to the
atmosphere as reported to the NPI for 2004–2005, for
all of the south east Queensland airshed. The aircraft
emissions for the south east Queensland airshed
were reported to be the same as the emissions for all
of Queensland.

Table 14.14: Airport Emissions from the South East Queensland Air Emissions Inventory

Pollutant

Aircraft Emissions in
2000* (t/year)

Emissions from all
Sources in the Airshed
2000 (t/year)

Aircraft Emissions as a
Percentage of Emissions from
all Sources (%)

NOx

1,929

97,385

2.0%

TSP

247

28,104

0.9%

PM10

231

23,906

1.0%

PM2.5

216

13,210

1.6%

VOC

447

378,266

0.1%

CO

1,158

617,530

0.2%

SO2

58

24,855

0.2%

CH4

47

58,415

0.1%

*Includes emissions from all airports in south east Queensland, including Brisbane Airport, Gold Coast Airport,
Sunshine Coast Airport, Amberley RAAF Base and Archerfield Airport.
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Table 14.15: Aircraft Emissions in South East Queensland as Reported to the NPI

Tonnes/year
South East
Queensland
Airshed

All Airports in Brisbane
City Local Government
Area

All Airports Outside
Brisbane City Local
Government Area

Acetaldehyde

19.68

14.00

5.68

Acetone

11.21

8.00

3.21

Arsenic and compounds

0.21

0.14

0.07

Benzene

8.20

5.90

2.3

1,3-Butadiene (vinyl ethylene)

7.49

5.40

2.09

Cadmium and compounds

0.02

0.01

0.01

1,157.14

890.00

267.14

Chlorine

14.55

10.00

4.55

Chromium (III) compounds

0.22

0.15

0.07

Chromium (VI) compounds

0.09

0.07

0.02

Cobalt and compounds

0.10

0.07

0.03

Copper and compounds

0.10

0.07

0.03

Ethylbenzene

0.71

0.51

0.2

Formaldehyde (methyl
aldehyde)

63.79

46.00

17.79

Lead and compounds

0.22

0.15

0.07

Manganese and compounds

0.10

0.07

0.03

Nickel and compounds

0.12

0.09

0.03

1,926.36

1,300.00

626.36

225.55

160.00

65.55

Phenol

1.01

0.72

0.29

Polycyclic aromatic
hydrocarbons

4.44

3.20

1.24

Styrene (ethenylbenzene)

1.66

1.20

0.46

Sulfur dioxide

58.26

43.00

15.26

Toluene (methylbenzene)

2.21

-

-

446.53

-

-

Xylenes (individual or mixed
isomers)

2.02

-

-

Zinc and compounds

0.32

-

-

Substance

Carbon monoxide

Oxides of Nitrogen
PM10

Total Volatile Organic
Compounds
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14.3 GHG Baseline Conditions
14.3.1 Background Overview
GHGs form a natural part of the atmosphere, trapping
and re-radiating energy from the earth’s surface.
The natural greenhouse effect maintains a surface
temperature that can support life. GHG concentrations
(excluding water vapour) are usually expressed as a
carbon dioxide equivalent (CO2-e). The primary GHGs
include water vapour, carbon dioxide (CO2) methane
(CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), tropospheric ozone (O3) and
sulfur hexafluoride (SF6).
Australia produces about 1.1 percent of total world GHG
emissions and has one of the highest rates of emissions
per person in the world. Australia’s total emissions in
2012 were 554,568 Gigatonne (Gt 109), of which 152,363
Gt (27.4 percent) were contributed by Queensland
(DoE 2012).

14.3.2 Baseline GHG Assessment
This section contains estimates of the total GHG
emissions resulting from the airport operations during the
2013/2014 financial year.

Table 14.16 outlines the activity data that has been used
to calculate the baseline GHG emissions.Figure 14.6
outlines the sources and quantities of emissions produced
during the 2013/2014 financial year. From Figure 14.6, it
can be seen that the vast majority of estimated emission
produced results from the consumption of purchased
electricity at 15,516 t CO2-e or around 92 percent of the
total estimated emissions. Emissions associated with the
disposal of waste from Terminal 1 was the second greatest
estimated source of emissions at 916 t or around 5.4
percent of the total emissions estimated. The emissions
associated with the consumption of diesel were the third
largest source of emissions at 392 t CO2-e or around 2.3
percent of the total. All other emissions sources were
minor relative to the estimated total accounting for less
than 0.5 percent in total.
Figure 14.7 illustrates the estimated breakdown of
emissions from scope 1, 2 and 3 emissions sources and
as a percentage of the total estimated emissions from
the airport operations during the 2013/2014 financial
year. Scope 2 emissions are estimated to contribute
the majority of emissions from the airport operations
with an estimated 80 percent of emissions estimated
to occur from scope 2 emissions. This is compared to
18 percent estimated to occur from scope 3 emissions
sources and 2 percent estimated to occur from scope 1
emission sources.

Table 14.16: Activity Data used to Calculate Baseline GHG Assessment
Item

Unit

Quantity

Total electricity consumption

kWh

16,505,867

Diesel used for transport purposes

kL

135.3

Petrol used for transport purposes

-

0

LPG transport based emissions

kL

0.3

Diesel used for stationary energy purposes

kL

0.5

-

0

tonnes

743

HFCs used in air conditioning units

kg

50

Lubricating oils used in baggage system

kL

0.15

LPG used for stationary energy purposes
Total waste disposal from Terminal 1

Table notes:
The Australian Institute of Petroleum (AIP) average retail diesel price for the state of Queensland of $1.54 per litre during the 2013/2014 financial year has been used to estimate
the kL of diesel consumed. The estimated kL of diesel consumed in group vehicles has been added to the estimate provided by GCAPL for diesel consumption in ground
handling vehicles of 250 litres per week.
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Figure 14.6: Baseline Emissions Breakdown by Source

Figure 14.7: Emissions Breakdown by Scope
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14.4 Air Quality and GHG
Significant Impact Criteria
The air quality and GHG emissions significant impact
criteria have been based on the following legislative
requirements and objectives:
→→ Ambient air quality limits listed in the Airport
(Environment Protection) Regulations 1997 (AEPR)
Schedule 1, Parts 1 and 2;
→→ Ambient air quality standards listed in the National
Environment Protection (Ambient Air Quality) Measure
(Air NEPM);
→→ Reporting thresholds under the National Greenhouse
and Energy Reporting Act 2007 (NGER Act)
Table 14.17 provides the air quality and GHG significant
impact criteria for the project.

14.5 Impact Assessment
14.5.1 Potential Impacts
The sections below summarise the potential air quality and
GHG impacts and primary impacting processes for the project.

14.5.1.1 Increase in Dust Levels during
Construction
Potential air quality impacts during construction
relate to dust generating activities from the following
primary sources:
→→ Wind blown dust – exposed area, locations of
vegetation clearing;
→→ Dust generation – excavation, earthworks and
machinery activities;
→→ Wheel blown dust – vehicle traffic on unpaved roads.
The construction activities with the highest potential dust
impact include:
→→ Clearing of vegetation;
→→ Excavation for new apron area;
→→ Excavation for new drainage channel;
→→ Filling and compaction to create new drainage channel;
→→ Form apron and taxiway hard stands.
Worst case conditions for dust emissions are hot,
dry, windy days. The estimated emission sources and
quantities corresponding to the above construction
activities are detailed in Table 14.18. These calculations
were completed using emission factors obtained from
the NPI (2012). The TSP emission rate (kilogram/activity
period) has been calculated to identify the construction
activities that have the highest potential to represent a
source of dust impact and allow an appropriate level of
dust mitigation to be applied.
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The dust generating emissions source has been identified
per construction activity. During all work activities, there
is the potential for wind erosion to occur prior to site
stripping. It has been assumed that wind erosion would
occur throughout the construction period and would
therefore have the highest potential for dust generation. In
terms of the types of activities occurring within the project
footprint during construction, the following potential dust
sources have been identified:
→→ During vegetation clearing and grubbing, bulldozer
activity has the highest potential to generate dust (67.4
percent of the total dust generation potential). The
second highest potential dust source is from unloading
stockpiles (16.7 percent of the total dust generation
potential). Other potential sources are minimal.
→→ For excavation of the apron area, bulldozer activity has
the highest potential to generate dust (63.7 percent
of the total dust generation potential). Compaction
activities using pad foot rollers/dozers have the second
highest potential to generate dust (31.9 percent of the
total dust generation potential).
→→ During excavation of the drainage channel, bulldozer
activity has the highest potential to generate dust (87.9
percent of the total dust generation potential). Wheel
generated dust from dump trucks is estimated to have
a 5.1 percent potential to generate dust, with all other
sources being minimal.
→→ During filling and compaction for the construction
of the new drainage channel, excavator activity has
the highest potential to generate dust (58.9 percent
of the total dust generation potential). The second
highest potential dust source is from trucks dumping
overburden with a 28.3 percent potential to generate
dust. All other activities are considered to be minimal.
→→ During the apron and hardway taxistand formation,
wheel generated dust associated with concrete
delivery trucks would be the only source considered
to generate dust as part of this activity. In the context
of the potential dust generation of other construction
activities, this activity is considered to be minor.
The dust generation potential of the above activity sources
and their corresponding TSP emission rates are estimated
based on no mitigation measures being implemented.
With the implementation of standard mitigation measures
such as the application of water or dust suppressants,
potential impacts to surrounding sensitive receivers are
considered to have a temporary effect and result in a
minor level of impact significance.
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14.5.1.2 Increase in Other Air Pollutants
from Construction Equipment
The vegetation clearing, bulk earthworks and the
construction of the new drainage channel will generate the
highest level of construction vehicle activity that has the
potential to result in localised increases in vehicle exhaust
emissions. These emissions typically include carbon
monoxide (CO), nitrogen dioxide (NO2), hydrocarbons,
particulate matter (e.g. PM10) and sulfur dioxide (SO2) from
diesel construction equipment and vehicles.
While multiple point sources of elevated air pollutants will
occur during the construction phase of the project, the
scale and nature of construction activities will result in
negligible and temporary increases in air pollutant levels
within the local and regional airshed.
All construction equipment and vehicles will be required
to comply with the relevant fuel and emissions standards
which will assist in reducing construction generated air
pollutants from the project.
The construction activities will not contribute air pollutant
concentrations that will exceed the AEPR air quality limits
or ambient air quality objectives, and the regional air
quality objectives (i.e. Air NEPM).
The potential impacts from increases in other air pollutants
from construction equipment are likely to be temporary,
and result in a minor level of impact significance.
Implementation of mitigation measures during the
construction phase of the project will further reduce the
likelihood, significance and risk of air quality impacts.
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Table 14.17: Air Quality and GHG Significant Impact Criteria
Significance Level

Significant Impact Criteria

Very high

→→ Project activities result in permanent/ irreversible* or long term* air quality levels
outside of AEPR air quality limits (Schedule 1, Part 1)

High

→→ Project activities result in permanent* or long term* air quality levels outside of:
»» AEPR ambient air quality objectives (Schedule 1, Part 2), or
»» Air NEPM objectives

Moderate

→→ Project activities result in medium term* air quality levels outside of:
»» AEPR air quality limits and/or ambient air quality objectives (Schedule 1, Parts 1
and 2), or
»» Air NEPM objectives
→→ Project activities result in a medium term* increase in GHG emissions (e.g. above
NGER Act reporting thresholds every year)

Minor

→→ Project activities result in indirect short term* air quality levels outside of:
»» AEPR air quality limits and/or ambient air quality objectives (Schedule 1, Parts 1 and
2), or
»» Air NEPM objectives
→→ Project activities result in a short term* increase of GHG emissions

Negligible

→→ Project activities result in a negligible change in air quality levels outside of:
»» AEPR air quality limits and/or ambient air quality objectives (Schedule 1, Parts 1
and 2)
»» Air NEPM objectives
→→ Negligible increase in construction and/or operation generated GHG emissions

Beneficial

→→ Project activities result in an improvement to the regional and/or local airshed, or
reduction in future airport GHG emissions

Table note
* As defined in Chapter 6 Assessment Methodology
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4 vehicles; 63
4,500 t/day; 63
4,500 t/day; 63
4,500 t/day; 63
+0.3 ha/day to 18.71 ha; 63

Loading stockpiles

Unloading stockpiles

Loading stockpiles (to trucks)

Wind erosion

Sub-total

Progressive compaction

Excavation/grading

Pad foot roller/bulldozer

2 vehicles; 103

8

8

281.1 m2/day, 0.0937 VKT; 103

Grading

1.5 km, 5 trips/day, 7.5 VKT; 103

8

4 vehicles; 103

Bulldozers

Wheel generated dust (dump trucks)

8

1,500 t/day; 103

8

24

8

8

8

8

Hours of
Release

Loading stockpiles

Excavation of Apron Area

Sub-total

Site clear and grub

Quantity; Days of Activity
(approximate only based
on assumed construction
methodology)

Bulldozers

Emission Source

Clearance of Vegetation

Activity

Table 14.18: Total Suspended Particulates Released During Construction Activities

853.72

272

31.7

0.02

544

6

715

progressive

18

135

18

544

TSP (kg/day)

87,933

28,016

3,265

2

56,032

618

50,849

5,804

1,134

8,505

1,134

34,272

TSP Emission Rate
(kg/construction
period)

100

31.9

3.7

0.002

63.7

0.7

100

11.4

2.2

16.7

2.2

67.4

Percentage of
TSP Emissions
by Activity
Category (%)
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Emission Source

4 vehicles; 32
1,500 t/day; 32
Negligible
1.5 km, 5 trips/day, 7.5 VKT; 32

Bulldozers

Loading stockpiles

Grading

Wheel generated dust (dump trucks)

8

2 vehicles; 90
1,599 m2, 0.533 VKT; 90

Trucks dumping overburden

Bulldozers

Grading

Sub-total

8

1,500 t/day; 90

Excavators

Southern drain area fill
8

8

1,500 t/day; 90

Pad foot roller /bulldozer

8

8

8

8

Hours of
Release

Progressive compaction

2 vehicles; 90

1,500 t/day; 32

Quantity; Days of Activity
(approximate only based
on assumed construction
methodology)

Excavators

Filling and Compaction to Create New Drainage Channel

Sub-total

Drain excavation/
grading

Excavation of Drainage Channel

Activity

599.6

0.10

272

18

37.5

272

619.2

31.7

6

544

37.5

TSP (kg/day)

5,728

9

362

1,620

3,375

362

19,814

1,014

192

17,408

1,200

TSP Emission Rate
(kg/construction
period)

100

0.2

6.3

28.3

58.9

6.3

100

5.1

-

0.9

87.9

6.1

Percentage of
TSP Emissions
by Activity
Category (%)
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Emission Source

Wheel generated dust (concrete
delivery)

Daily Vehicle Kilometres Travelled (VKT) for graders was estimated using a combination of total activity and daily activity rates (provided in units of m3) and an approximate measure of the grading area). It was assumed that the excavated area is covered by a single grader
each day (grader width of 3 m). Estimated emissions for grading the apron area are considered negligible. Emissions for grading the drain area were therefore not estimated as the area and activity is much less than that of the apron area.

Daily VKT for tipper trucks transporting excavated material from the apron and permanent drain to the southern drain area for filling were estimated assuming five trips of 1.5 km per day for 1,500 t/day of material.

Only wheel generated dust emissions were considered for concrete paving as the concrete is assumed to be pre-mixed before being delivered to site (12 daily truck deliveries assumed).

As well as generating dust, construction equipment and vehicles will produce exhaust emissions consisting of pollutants including carbon monoxide (CO), nitrogen dioxide (NO2), hydrocarbons and particulate matter. For construction operations these emissions are
typically considered to be of negligible quantities and widely dispersed.

Standard vehicle operating speeds on airport have been assumed.

→→

→→

→→

→→

100

100

100

100

Percentage of
TSP Emissions
by Activity
Category (%)

→→

65,093

65,093

2,286

2,286

TSP Emission Rate
(kg/construction
period)

According to Table 13.2.3-1 in the US EPA’s document AP 42 (US EPA, 1985) dust emissions produced by compactors are to be estimated using bulldozer emission factors. A typical soil density of 1.5 g/cm3 was assumed (US EPA Soil Screening Guidance: User’s Guide,
1996) to estimate emissions based on weight of material.

179.6

179.6

25.4

25.4

TSP (kg/day)

Calculations were completed using emissions factors from the NPI (2012).
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6

Hours of
Release

→→

18.71 ha; every day

0.5 km, 12 trips/day, 6 VKT; 90

Quantity; Days of Activity
(approximate only based
on assumed construction
methodology)

→→

Table notes

Sub-total

Wind erosion proceeding site strip

General

Sub-total

Apron paving

Form Apron and Hardway Taxi Stand

Activity

14.5.1.3 Air Quality Impacts from Road
Traffic
During the operational phase of the project there will be
an increase in road traffic that is a result of the project.
Chapter 16 Traffic and Transport provides details on the
traffic volume changes for the local road network that are
caused by the operational phase of the project.
The increases in road traffic result in corresponding
changes to air quality near the roads. The major air
pollutants emitted from motor vehicles are CO, NOx,
and PM10. The changes in air quality are experienced
in areas directly adjoining the roads, with decreasing
levels of air pollutants occurring further away from the
road and vehicle sources (i.e. increased level of mixing of
road vehicle air pollutants with the local airshed).Existing
vehicle counts for the major roads surrounding the Airport
and their relevant road length (i.e. in close proximity to
the Airport) and VKT are summarised in Table 14.19.
The VKTs have been defined as they present a potential
road length source that contains the majority of vehicle
movements that would generate emissions into the local
airshed in the vicinity of the Airport.
Predicted operational traffic counts for 2018 with and
without the project are detailed in Chapter 16 Traffic and
Transport. The project represents a 1.7 percent increase
(i.e. approximate predicted daily increase of 300 vehicles)
in vehicle movements on Terminal Drive for the 2018
operational year. In the context of the major local and
regional road network, this represents a 3.4 percent of the
VKT and corresponding local and regional road network
vehicle emission sources.
While the project will contribute to increases in local road
traffic, the scale and nature of the corresponding increase
in vehicle emissions will be negligible in the context of high
traffic volumes and vehicle emissions from the local and
regional road network. Also given the coastal location and
strong mixing of the airshed from coastal sea breezes, the
airport operational vehicle traffic in 2018 will not contribute
air pollutant concentrations that will exceed the regional air
quality objectives (i.e. AEPR and Air NEPM).
The potential air quality impacts from increases in road
traffic from the project are likely to be negligible and within
the bounds of normal baseline conditions experienced
within the southern Gold Coast region. Potential air quality
impacts from the operational road traffic increases will
result in a minor level of impact significance.

Prediction of aircraft emissions requires combining
emission factors with information on aircraft movements
and aircraft usage. Emission estimates require
categorisation of movements as either domestic,
international, general aviation or regional. Emission factors
also consider four components of a landing take-off
cycle (LTO cycle, which is equivalent to two movements).
Default emission factors for each aircraft classification are
provided in Table 14.20.
Annual domestic and international aircraft movements at
the Airport for 2014 were 34,616 and 4,775, respectively.
These numbers have been used to determine daily LTO
cycles for each NPI aircraft category, refer Table 14.21.
The following assumptions were made to enable emission
estimates:
→→ Only domestic and international regular public transport
(RPT) movements were considered as they are the
dominant emission source;
→→ One LTO cycle is equivalent to two movements.
A summary of aircraft movements used to estimate
aggregated emissions from aircraft is provided in
Table 14.21
Estimation of emissions from GSE requires a breakdown
of aircraft movements in terms of user class, usage type,
weight class and engine type. Default emission factors
published by the NPI considered to be most relevant to
aircraft usage at the Airport are detailed in Table 14.22.
All movements were considered to be classified as “Civil,
Passenger, Heavy, Jet”.
A summary of aircraft and GSE emissions for existing
and projected operational conditions is provided in
Table 14.23.
While the estimated aircraft and GSE emissions will
increase as a result of the project and expected to
increase in subsequent years, given the coastal location
and strong mixing of the airshed from coastal sea breezes
at the Airport, it is considered that aircraft emissions
will not contribute to air pollutant concentrations that
will exceed the regional air quality objectives (i.e. AEPR
and Air NEPM). Therefore, the increase in aircraft
emissions from the project will have a minor level of
impact significance on the local airshed and nearby
sensitive receptors.

14.5.1.4 Increase in Aircraft Emissions
Emissions of carbon monoxide (CO), hydrocarbons (HC),
nitrous oxides (NOx), sulfur dioxide (SO2) and particulate
matter (e.g. TSP, PM10) have the potential to be elevated
within the vicinity of the Airport. These emissions are
produced by aircraft movements and ground support
equipment (GSE), and have been estimated using
emission factors provided by the NPI (2003).
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Table 14.19: Summary of Existing and Predicted 2018 Annual Average Daily Traffic Counts for
Roads Surrounding the Airport
Road

Daily Traffic
Count

Road Length
(km)

VKT/Day

Predicted
Daily Traffic
(2018)

VKT/Day
(2018)

Tugun Bypass

49,300

5.07

249,951

56,800

287,976

Gold Coast Highway
(Queensland control)

38,700

2.98

115,326

53,000

157,940

Gold Coast Highway (New
South Wales control)

15,000

1.89

28,350

27,200

51,408

Terminal Drive (inbound)

5,900

0.6

3,540

17,500

10,500

Terminal Drive (outbound)

8,600

0.44

3,784

14,900

6,556

Major Development Plan

235

Table 14.20: NPI Published Emission Factors for Aggregated Emissions from Aircraft

Pollutant

CO

HC

NOx

Aircraft

Taxi/Idle

Take-off

Climbout

Approach

Domestic

7.66

0.0835

0.107

0.626

International

16.9

0.238

0.26

0.989

General aviation

2.89

1.29

0.261

2.97

Regional

0.961

6.36

0.079

2.54

Domestic

0.891

0.0134

0.0187

0.0387

International

3.16

0.106

0.101

0.21

General aviation

0.0431

0.0767

0.00269

0.0352

Regional

0.135

3.8

0.0104

0.0149

Domestic

0.973

2.14

2.24

1.27

International

3.43

18.8

16.7

5.4

0.00391

0.00107

0.00056

0.0123

Regional

0.369

0.317

0.487

0.57

Domestic

0.25

0.106

0.134

0.157

International

0.79

0.398

0.49

0.552

General aviation

0.00049

0.00026

0.0000483

0.0006

Regional

0.00227

0.00596

0.00049

0.00218

Domestic

0.116

0.0428

0.0465

0.0953

International

0.769

0.0651

0.104

0.194

General aviation

0.33

0.88

0.0165

0.275

0.0716

0.211

0.0335

0.0585

General aviation

SO2

TSP

Emissions Factor by Aircraft Mode (kg/LTO)

Regional
Source: NPI 2003
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Table 14.21: Summary of Aircraft Annual Average Daily LTO Cycles used to Predict
Aggregated Emissions from Aircraft
NPI Transport Mode

Annual Movements

Daily LTO Cycles

2014

2018 Forecast

2014

2018 Forecast

Domestic

34,616

44,577

47

61

International

4,775

6,757

6

9

Total

39,391

51,334

53

70

Table 14.22: NPI Published Default Emission Factors for GSE
User Class

Usage Type

Weight
Class

Engine
Type

Emission Factors (kg/LTO)
CO

Civil

Passenger

NOx

PM10

SO2

Total VOCs

Heavy

Jet

20.801

4.058

0.307

0.302

1.15

Large

Jet

14.488

1.834

0.135

0.129

0.718

Small

Jet

6.29

0.548

0.0402

0.0385

0.293

Military

Passenger

Small

Jet

10.73

0.473

0.0346

0.0328

0.49

General

Passenger

Small

Piston

0.033

0.08

0.00658

0.0068

0.00734

Source: NPI 2008
Source: NPI 2008

Table 14.23: Summary of Estimated Daily Aircraft and GSE Emissions Calculated using Daily
LTO Cycles and Emissions Factors
Aircraft Operations

Estimated Aircraft and GSE Emissions (kg/day)

Daily LTO
cycles

CO

HC/Total
VOCs

NOx

SO2

PM10/TSP

509

67

577

44

21

GSE

1,102

61

215

16

16

Total

1,611

128

792

60

37

683

91

803

60

29

GSE

1,456

81

284

21

21

Total

2,139

172

1,087

81

50

2014 Existing
Aircraft

53

2018 – with project
Aircraft

70
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Table 14.24: Activity Data used to Calculate Construction of GHG Assessment

Item

Unit

Quantity

Total electricity consumption

kWh

24,214,703

Diesel used for transport purposes

kL

2,570.8

Petrol used for transport purposes

kL

0

LPG transport based emissions

kL

0.3

Diesel used for stationary energy purposes

kL

0.8

-

-

tonnes

1,105

HFCs used in air conditioning units

kg

75

Lubricating oils used in baggage system

kL

0.2

LPG used for stationary energy purposes
Total waste disposal from Terminal 1

Table notes
The Australian Institute of Petroleum (AIP) average retail diesel price for the state of Queensland of $1.54 per litre during the 2013/2014 financial year has been used to estimate
the kL of diesel consumed. The estimated kL of diesel consumed in group vehicles has been added to the estimate provided by GCAPL for diesel consumption in ground
handling vehicles of 250 litres per week.

14.5.1.5 Project Generated GHG
Emissions
Construction Emissions
The GHG emissions estimates are based on the estimated
construction equipment numbers. Where construction
equipment numbers were not available, assumptions have
been made based on other construction projects.
The GHG assessment for the project has identified
an estimated increase in GHG emissions during the
construction phase of the project (e.g. Q2 2016 to
Q3 2017) compared to baseline emissions (e.g. FY
2013/14). The activity data that was used to calculate the
construction GHG emissions is outlined in Table 14.25.

The construction GHG assessment has identified that the
total combined Scope 1 and 2 emissions on an annual
basis over the construction period is approximately 10 kt,
which is below the annual 25 kt facility threshold defined in
the NGER Act. Additional calculations regarding embodied
emissions for construction materials will be undertaken
during the detailed design phase of the project.
Emissions associated with the permanent clearing
of vegetation were calculated based on the area of
vegetation to be permanently cleared and the mass of
carbon stored in the vegetation (in t CO2-e/ha) using
FullCAM. Emissions were calculated to be 38 kt CO2-e
during the construction period, or a maximum annual
emission of 14 kt CO2-e.

Figure 14.8 outlines the sources and quantities of
emissions that have been estimated to be produced
during the construction period (Q2 2016 to Q3 2017).
Figure 14.8 illustrates that the majority of estimated
emissions produced, results from the consumption of
purchased electricity was the highest at 22,762 t CO2-e or
around 71 percent of the total estimated emissions.

Figure 14.9 illustrates the estimated breakdown of
emissions from scope 1, 2 and 3 emissions sources
and as a percentage of the total estimated emissions
during construction. Scope 1 emissions are estimated to
contribute 22 percent of emissions (excluding vegetation
clearing). This is compared to 62 percent estimated to
occur from Scope 2 emissions sources and 16 percent
estimated to occur from scope 3 emissions sources.

The diesel consumption emissions amounted to 7,462.2
t CO2-e or 23.6 percent of the total estimated emissions,
while emissions associated with the disposal of waste
from Terminal 1 was 1,379 t CO2-e or 4.3 percent of
the total emissions. All other emissions sources were
negligible relative to the three highest emissions estimates.

While there is an expected increase in GHG emissions
during construction of the project, it is expected that
the impact would be short term and result in a minor
level of impact significance with the implementation of
mitigation measures.
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Figure 14.8: Emissions Breakdown by Source during Construction Period

Figure 14.9: Emissions by Scope during Construction Phase
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Operational Emissions
It is considered that there would likely be a small increase
in the GHG emissions during the operational phase of
the project, based on the baseline emissions identified in
Section 14.3.2 and the projected passenger numbers for
2018. The activity data used to calculate the emissions
likely to be generated is summarised in Table 14.25.
It has been assumed that the existing terminal GHG
emissions are applicable to the new terminal in the
absence of available data for 2018. Projected electricity
and waste disposal emissions have been calculated based
on projected passenger numbers for 2018.
Figure 14.10 outlines the sources and quantities of
emissions that have been estimated to be produced from
the commencement of the operational phase (i.e. 2018).
Figure 14.10 illustrates that the majority of estimated
emissions produced will be from the consumption of
purchased electricity at 20,603 t CO2-e or around 92.7
percent of the total estimated emissions.
Emissions associated with the disposal of waste was
1,219 t CO2-e or 5.5 percent of the total emissions. The

diesel consumption emissions were assumed to be 393
t CO2-e or 1.8 percent of the total estimated emissions,
based on the baseline assessment in the absence of
detailed design data. All other emissions sources are
considered to be negligible relative to the three highest
emissions estimates.
Figure 14.11 illustrates the estimated breakdown of
emissions from scope 1, 2 and 3 emissions sources
and as a percentage of the total estimated emissions
from the commencement of the operational phase (i.e.
2018). Scope 2 emissions are estimated to contribute the
largest percentage of emissions at 80 percent of the total
emissions. Scope 3 emissions are estimated to contribute
18 percent of the total emissions, while scope 1 emissions
are estimated to be lowest source at 2 percent.
It is expected that the increase in GHG emissions
associated with the operation of the project will be minor
in the context of the future development of the Gold Coast
region. The combined Scope 1 and 2 emissions are below
the 25 kt reporting threshold for a facility; therefore the
level of impact significance is considered to be minor with
the implementation of standard mitigation measures.

Table 14.25: Activity Data used to Calculate Operational Emissions
Item

Unit

Quantity

Total electricity consumption

kWh

21,918,501

Diesel used for transport purposes

kL

135.3

Petrol used for transport purposes

kL

0

LPG transport based emissions

kL

0.3

Diesel used for stationary energy purposes

kL

0.5

-

0

tonnes

988

HFCs used in air conditioning units

kg

50

Lubricating oils used in baggage system

kL

0.15

LPG used for stationary energy purposes
Total waste disposal

Table note
The Australian Institute of Petroleum (AIP) average retail diesel price for the State of Queensland of $1.54 per litre during the 2013/2014 financial year has been used to estimate
the kL of diesel consumed. The estimated kL of diesel consumed in group vehicles has been added to the estimate provided by GCAPL for diesel consumption in ground
handling vehicles of 250 litres per week.
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Figure 14.10: Operational Emissions Breakdown by Source

Figure 14.11: Operational Emissions by Scope
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14.5.2 Standard Mitigation
Measures
To minimise potential project activity impacts on the
regional and local airshed, and the generation of
GHG emissions, standard mitigation measures will
be implemented during the design, construction and
operational phases of the project.

→→ Path controls such as:
»» Dust suppression strategies to manage the risk of
potential impacts associated with excessive dust
deposition and the smothering of conservation
significant flora;
»» Restrict construction vehicle speed to that suitable
on Airport land to reduce potential for dust
generation;

14.5.2.1 Design

»» Restricting vehicular movements restricted to
designated access routes and roads;

Air quality design objectives to minimise potential impacts
on the airshed include:

»» Construction plant, machinery and vehicle access is
to occur along designated access tracks only;

→→ To reduce exposed earth, minimise the vegetation
disturbance footprint required to that which
is necessary to facilitate project construction
and operation;

»» Construction vehicles, plant and machinery are to
be maintained and operated in accordance with
manufacturers’ specifications;

→→ Determine appropriate locations for shake-down/ rattlegrid entry/ exit egress areas for construction vehicles to
traverse from unsealed to sealed areas to reduce dust
generating material being transported offsite;
→→ Energy efficiency measures to be considered for
construction, including:
»» Fuel-saving initiatives for vehicles during
construction and operation;
»» Efficient lighting design strategies such as the use of
solar lighting, directional lighting, and light dimmers,
where appropriate, in accordance with Civil Aviation
Safety Authority (CASA) requirements;
»» Waste management strategies during construction,
such as the use of materials that have a lower
environmental impact than other materials, where
such options exist and are feasible;
»» Procurement processes such as local suppliers,
preferences for more energy efficient equipment and
plant to be utilised on site;
»» Construction programming to reduce clear and grub
activities to that which is required to undertake the
required project works only.
→→ Energy efficiency measures to be considered for the
design of the terminal, as identified in Chapter 3
Airport Context and Project Description.

14.5.2.2 Construction
A CEMP will be developed for the construction phase of
the project and will include specific management plans
which will include the following strategies:
→→ Pre-clearing planning, including:
»» Identification of ‘no go’ zones on construction plans
and mark out these zones on site;
»» Disturb only the minimum area necessary to safely
conduct construction activities.
→→ Source controls such as:
»» Project dust monitoring;
»» Monitor and record prevailing meteorological
conditions, including wind speed and direction.
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»» Construction vehicles are to be switched off when
not in use to reduce emissions.
→→ Efficient temporary lighting sources to be used such
as solar lighting, light dimmers, and directional lighting,
where possible;
→→ Stabilising stockpiles with suitable materials;
→→ Rehabilitation management measures, including
revegetation of temporary disturbed areas to be
implemented progressively or as soon as practicable
after disturbance;
→→ Implement an air quality complaints register system to
address any complaints;
→→ Staff training and inductions, including:
»» Procedures for the application of dust
suppression measures;
»» General site management;
»» Periodic toolbox training to be provided to relevant
construction personnel to present new information
or reiterate information relating to minimising
potential impacts to air quality.

14.5.2.3 Operation
During the operational phase of the project, air quality
management will occur through the implementation of
existing GCAPL air quality management measures, and
will include the following strategies and management
planning measures:
→→ Vehicle and maintenance access is to occur along
designated access tracks only;
→→ Ongoing maintenance of rehabilitated areas;
→→ Designated speed limits are to be adhered to on
Airport land;
→→ Vehicles and equipment to be maintained and operated
in accordance with manufacturer’s specifications;
→→ Efficient lighting sources to be used such as solar
lighting, light dimmers, and directional lighting,
where possible;
→→ Ongoing GHG emissions assessment in accordance
with GCAPL operational measures.
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14.6 Additional Mitigation
Measures
Additional mitigation measures will be incorporated
during the construction and operational phases of the
project where required in response to monitoring results,
audit findings, and/or air quality complaints received
from sensitive receptors. Measures to be included in an
adaptive management process to reduce the significance
of the potential impacts to air quality include:
→→ Alter construction activity programming to occur
during weather conditions that are not conducive to
dust generation;
→→ Amend work practices to suit conditions (e.g.
application of additional erosion and sediment control
measures beyond standard requirements);
→→ Introduction of staged exposure of dust generating
material; early establishment of consolidating grass
revegetation (turf or hydro-seeding) dust suppression
additives to be added to water carts for spraying of
haul roads and exposed surfaces;
→→ Airport traffic plan and design to incorporate passenger
parking and drop-off efficiency objectives into design;
→→ Potential for introduction of anti-idling signage at
passenger pick-up areas and taxi ranks;
→→ Use of sprinkler system in exposed areas inaccessible
from haul roads;
→→ Select alternative construction plant equipment to
include high efficiency inverter, generators, battery
and/or solar temporary lighting and compliance key
performance indicators to focus on anti-idling initiatives;
→→ Identify opportunities for more fuel efficient fleet
vehicles and ground handling vehicles and equipment
in future renewal contracts such as hybrid cars.

14.7 Potential Impact Risk
Assessment and Residual
Impacts
Table 14.26 provides an assessment of the risks to air
quality and GHG emissions during construction and
operation with the implementation of statutory mitigation
measures. Additional mitigation measures are provided
to reduce the level of residual impact to air quality and
GHG emissions.
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Increase in other
air pollutants
from construction
plant and vehicle
emissions impact
on nearby
receptors

Airport user/
operator
vehicle exhaust
emissions
negatively
impacting on air
quality of the local
airshed

Construction
plant and
equipment

Increased
operational
road traffic

→→ Identify opportunities for
more fuel efficient fleet
vehicles and ground
handling vehicles and
equipment in future
renewal contracts such as
hybrid cars

→→ Vehicles, plant and
machinery to be
maintained and
operated in accordance
with manufacturers’
specifications

→→ Where viable, switch off
construction vehicles
when not in use

Negligible

Negligible

Minor

→→ Dust mitigation measures
such as the watering
of haul roads, streetsweeping of construction
entry/exit points, covering
of loads and covering or
water sprays on short term
earth or material stockpiles

Construction
activities resulting
in increased
dust levels
impacting on
nearby sensitive
receptors

Vegetation
clearing and
bulk earthworks

→→ Designated speed limits
are to be adhered to on
Airport land

Significance Likelihood
of impact
of impact

Standard mitigation
measures required

Impact detail

Primary
impacting
processes

Possible

Possible

Possible

Initial assessment with standard mitigation in place

Air Quality and GHG

Table 14.26: Air Quality and GHG Impact Assessment

Low

Low

Low

Risk
rating

→→ Potential for introduction
of anti-idling signage at
passenger pick-up areas
and taxi ranks

→→ Airport traffic plan and
design to incorporate
passenger parking
and drop-off efficiency
objectives into design

→→ Additional mitigation
measures will be
incorporated during
the construction and
operational phases
of the project where
required in response to
monitoring results, audit
findings, and/or air quality
complaints received from
sensitive receptors.

Additional mitigation
measure required

Negligible

Negligible

Minor

Significance
of impact

Unlikely

Possible

Unlikely

Likelihood
of impact

Residual assessment with additional mitigation in place

Very low

Low

Low

Residual
risk
rating
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Negligible

Minor

→→ No mitigation measures
identified

→→ Include energy efficiency
measures in the detailed
design of the project (e.g.
fuel saving initiatives,
efficient lighting,
waste management,
procurement processes)

Increase in aircraft
emissions

Increase in
GHG emissions
generated
through the use
of construction
equipment
and vegetation
clearing

Additional
aircraft
numbers
servicing the
Airport

Construction
generated GHG
emissions

→→ Annual GHG emissions
assessment

→→ Disturb only the minimum
area of vegetation
required for the project

→→ Construction vehicles,
plant and machinery are
to be maintained and
operated in accordance
with manufacturers’
specifications

Significance Likelihood
of impact
of impact

Standard mitigation
measures required

Impact detail

Primary
impacting
processes

Possible

Unlikely

Initial assessment with standard mitigation in place

Air Quality and GHG

Low

Low

Risk
rating

→→ Battery and/or solar
temporary lighting and key
performance objectives
to focus on anti-idling
initiatives

→→ Select alternative
construction plant
equipment to include high
efficiency and inverter,
generators

→→ No mitigation measures
identified

Additional mitigation
measure required

Minor

Negligible

Significance
of impact

Unlikely

Unlikely

Likelihood
of impact

Residual assessment with additional mitigation in place

Low

Low

Residual
risk
rating
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Impact detail

Increase in
GHG emissions
generated due to
operation of the
project

Primary
impacting
processes

Operational
generated GHG
emissions

Air Quality and GHG

→→ Annual GHG emissions
assessment

→→ Efficient lighting sources
to be used such as solar
lighting, light dimmers,
and directional lighting,
where possible

Negligible

→→ Vehicles and equipment
to be maintained and
operated in accordance
with manufacturer’s
specifications
Unlikely

Significance Likelihood
of impact
of impact

Standard mitigation
measures required

Initial assessment with standard mitigation in place

Very low

Risk
rating

Additional mitigation
measure required

Negligible

Significance
of impact

Unlikely

Likelihood
of impact

Residual assessment with additional mitigation in place

Very low

Residual
risk
rating
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15.0

Noise and Vibration

15

Noise and Vibration

15.1 Introduction
This Chapter presents the results of a baseline noise
survey, derives criteria for assessment of noise impacts,
and assesses noise impacts from construction of the
project and operation of Gold Coast Airport following
implementation of the project.
The study area for this Chapter is the Airport and
surrounding noise-sensitive receivers that may be subject
to noise impacts from the project.

15.1.1

Methodology

Noise from aircraft movements in the air is covered by the
existing noise mapping undertaken for Gold Coast Airport
as part of the Master Plan, which includes production
of Australian Noise Exposure Forecast (ANEF) noise
exposure contours for the Airport. Noise impacts from
aircraft movements (in the air) are therefore not considered
further in this assessment.
This acoustic assessment for this MDP includes capturing
noise impacts from all other noise sources associated with
the project, including:
→→ Aircraft idling at the aprons;
→→ Aircraft ground support vehicles such as refuelling
trucks, luggage, maintenance, personnel transport etc.;
→→ Building services noise from the terminal expansion;
→→ Project construction noise.
The adopted noise assessment methodology for the
project is to consider the total noise impact of all onground noise sources from the Airport in this noise
assessment i.e. the cumulative noise impacts from both
the terminal/apron expansion as well as noise impacts
from the existing airport.
Although noise from airport operations is regulated by
Commonwealth legislation, noise impacts from the project
have also been assessed against relevant Queensland and
New South Wales noise legislation and guidelines in order
to provide a harmonised approach to assessing noise
from the project.

15.1.1.1 Existing Aircraft Noise Exposure
The area surrounding the Airport is a complicated noise
environment with significant road traffic noise exposure
at most receivers, as well as noise from aircraft takeoff/
landing movements.

such as road traffic noise) is excluded as described in
Section 15.1.1.
This, compounded by significant source-receiver
distance between the existing aircraft operations and
the projected noise-sensitive receivers for the project,
makes it impractical to directly measure the existing noise
exposure from on ground aircraft operations at receivers.
Any measurement of on-ground aircraft noise would be
contaminated by extraneous noise from flight operations
or from road traffic noise.
To quantify existing noise exposure, noise levels for
the existing (2014/2015) aircraft operations have been
predicted using the SoundPLAN noise model for the
Airport, using the measured/derived source sound power
levels as discussed in Section 15.1.2. This will allow “like
for like” comparison of the relative noise impacts of the
project against existing aircraft noise exposure.

15.1.1.2 Noise Measurement Locations
A background noise survey was undertaken between
7 January 2014 and 21 January 2015 at the
following locations:
1. Corner of Johnston Street and Pacific Parade,
Bilinga, Queensland;
2. Kirra Beach Tourist Park, Charlotte Street,
Coolangatta, Queensland;
3. Elevation Church, Caloola Drive, Tweed Heads,
New South Wales;
4. Residence in Tringa Street, Tweed Heads, New
South Wales.
Attended noise measurements were conducted at all four
locations on 21 January 2015 using a Brüel and Kjær
Type 2250 sound level meter (S/N 300004) checked for
calibration using a Brüel and Kjær Type 4231 calibrator.
No significant drift in calibration occurred.
Unattended measurements were conducted at
Locations 2, 3 and 4 using noise loggers (ARL Ngara
and RTA Technologies Type 4 loggers). No unattended
measurements were conducted at Location 1 at
background noise is largely from the ocean so would not
be expected to change significantly over time.
At these locations noise from the Airport did not affect the
overall background noise levels. This means that these
measurements can be used to derive criteria for operation
of the Airport once the project is operational.

The noise criteria for the project apply only to noise
from on-ground aircraft operation; noise from aircraft
flight operations (as well as extraneous noise sources
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Location 1

Location 3

Additional attended measurements were conducted at
Location 1, at the intersection of Pacific Parade and
Johnston Street, to provide sufficient data for noise
assessment, supplemented with guidance from Australian
Standard AS1055.2 Acoustics – Description and
measurement of environmental noise. Part 2: Application
to specific situations, which contains a table of estimated
background noise levels for various receiver noise area
categories. Attended measurements were conducted in
order to characterise the noise environment of receivers
in Bilinga, which will share a similar noise environment
marked by proximity to the ocean, the Gold Coast
Highway and the Airport.

An ARL Ngara noise logger (S/N 878107) was set up on
the grounds of the Elevation Church, Caloola Drive on
9 January 2015. The logger measured the LA1, LA10, LAeq
and LA90 noise parameters in 15-minute intervals until 15
January 2015.

To quantify the change in noise levels between the Gold
Coast Highway side of the residential catchment and the
ocean side, additional measurements were conducted in
Golden Four Drive, Bilinga (adjacent to the Gold Coast
Airport Motel), which indicated that (as expected) noise
levels on the highway side of the noise catchment were
higher than noise levels on the ocean side.

The Gold Coast Highway was the dominant noise source
at the logger location. Noise from aircraft flyovers and
noise from insects/birds was also audible at the logger
location. Although there is an industrial estate to the
north of the Elevation Church, no industrial noise was
clearly audible during the site visit. Accordingly, at most
existing industrial noise exposure at the Church would be
approximately 10 dB(A) below the measured LA90 noise
level.

Accordingly, it is considered appropriate to consider two
sets of receivers for Area 1:
→→ First row receivers (noise environment dominated by
Gold Coast Highway) - noise measurement location on
Golden Four Drive is shown in Figure 15.1.
→→ Second row receivers (noise environment dominated by
ocean noise) – noise measurement location at Pacific
Parade/ Johnston Street is shown in Figure 15.2.

Location 2
At Location 2, an ARL Ngara noise logger (S/N 8780D0)
was set up on the grounds of the Kirra Beach Tourist Park
on 7 January 2015. The logger measured the LA1, LA10, LAeq
and LA90 noise parameters in 15-minute intervals until 9
January 2015.
The logger was set up adjacent to the lake at Kirra Beach
Tourist Park, which is the closest part of the Tourist Park
to the Airport, as shown in Figure 15.3.
The logger was located approximately 125 metres from
the Gold Coast Highway (approximately 600 metres from
the closest point of the apron at the Airport once the
five new apron stands that are part of the project are in
operation), which was the dominant noise source at the
logger location. Noise from aircraft flyovers and noise from
insects/birds was also audible at the logger location.

The logger was set up on the edge of an open grassed
area to the west of the church, and was located
approximately 25 metres from the Gold Coast Highway
behind a 5 metre tall noise barrier, as shown in Figure
15.4. The logger location was approximately 900 metres
from the closest point of the apron once the five new
apron stands that are part of the project are in operation.

Location 4
A RTA Technologies Type 4 noise logger (S/N T229740)
was set up in the backyard of a residence in Tringa Street
on 9 January 2015. The logger measured the LA1, LA10, LAeq
and LA90 noise parameters in 15-minute intervals until 16
January 2015.
The logger was set up in the backyard adjacent to the
swimming pool, which is the closest part of the property
to the Airport, as shown in Figure 15.5.
The logger was located approximately 970 metres
from the southern end of the runway at the Airport,
approximately 1,400 metres from the nearest point of the
apron after the five new apron stands are operational, and
approximately 900 metres from the M1 Pacific Motorway,
which was just-audible at the logger location. Noise from
aircraft flyovers and noise from insects/birds was also
audible at the logger location. Noise from the pool pump
at the residence at Tringa Street and domestic noise were
present during some unattended noise measurements, but
did not affect the Rating Background Level (RBL) values.
No industrial noise was audible at the location.
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Figure 15.1: Attended Measurement Location, Golden Four Drive, 21 January 2015
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Figure 15.2: Attended Measurement Location, Pacific Parade/Johnston Street,
21 January 2015
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Figure 15.3: Logger set up at Kirra Beach Tourist Park (looking towards Gold Coast Highway
and Gold Coast Airport)
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Figure 15.4: Logger set up at Elevation Church (looking towards Gold Coast Highway,
showing noise barrier)
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Figure 15.5: Logger set up at a Residence in Tringa Street (looking towards Gold Coast
Airport)
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15.1.2 Assumptions and Technical
Limitations
15.1.2.1 Aircraft Source Levels
The existing fleet mix operating to/from the Airport
comprises mostly Code C (e.g. Boeing 737, Airbus A320)
and Code E (e.g. Airbus A330, Boeing 787) aircraft.
Although published noise data for aircraft exists (e.g.
AS2021 or the US Federal Aviation Administration Part
36 noise certification data), this data is mainly for aircraft
on takeoff/landing or in level flight and is not directly
applicable to aircraft noise levels on-ground.
Source noise levels for aircraft on ground have been
obtained from previous measurements of aircraft noise at
the Airport, taken in January 2014, as well as published
noise levels from previous airport noise assessments, e.g.
Sydney Airport (Renzo Tonin and Associates 2001). These
measurements involved measurements of aircraft idling at
gates, aircraft push-back and taxiing noise events as well
as aircraft take-off/landing events.
The source noise measurements for idling aircraft, and
aircraft push-back/taxiing (based on measurements of 17
different aircraft events) were used for the assessment
of noise impacts from the project. The measurements
consisted of measurements of Code C (Boeing 737 or
Airbus A320) aircraft (16 events) as well as one Code E
aircraft (Airbus A330).
The measured Code C noise levels are considered to be
representative of future Code C noise emission from the
project. The Code E noise levels are less-reliable because
of only one aircraft being measured. However the aircraft
measured is one of two types (Airbus A330 and Boeing
787) likely to be regularly used at the Airport in the future.
Further, the Boeing 787 (being a new aircraft design) is
likely to be quieter than the Airbus A330. Accordingly,
using the measured A330 noise levels is considered likely
to represent a slightly-conservative source level for Code
E aircraft.
Noise levels for auxiliary power units (APUs) have been
obtained from analysis of sound recordings obtained from
the January 2014 noise survey, as well as from published
measurements at Sydney airport. The sound power levels
quoted in Table 15.1 have been corrected for the effect of
directivity of the APU noise source (which radiates highest
noise levels directly behind the aircraft).
Noise assessment against the criteria is based on a
15-minute assessment period. The following assumptions
have been applied in determining 15-minute sound power
levels for the noise assessment:
→→ Aircraft at gate will have APUs operating continuously
while at the gate (except for aircraft stabled at the gate
overnight, which are assumed to shut down the APUs
once the aircraft has been serviced);

→→ Aircraft engines will operate (at idle) for the first
15-minutes spent at the gate after arrival and for the
last 15-minutes prior to departure.

Table 15.1: Source Sound Power Levels, Gold
Coast Airport
Description

A-Weighted Sound
Power Level,
dB re 1pW*

Code C aircraft, engines
idling

116

Code E aircraft, engines idling

117

Auxiliary Power Unit (APU)

109

Table note
* Decibels relative to a reference sound power of 1 picowatt (1 x 10-12 watts).

15.1.2.2 Airport Operations
This noise impact assessment is based on the existing
and forecast flight schedules.
The Airport operates under a curfew with flight operations
restricted to 0600 - 2300. However, aircraft movements
on ground (e.g. arriving aircraft taxiing to stands, or
aircraft being moved between stands on the apron)
may conceivably occur outside of the curfew hours. For
the purposes of noise assessment (including deriving
background noise levels for noise criteria), aircraft
movements on ground have been assumed to occur
during the time window 0500 - 2400 hours.
In preparation of this MDP, an airport demand study
was undertaken for the 2014 existing, 2018 and 2023
schedules. The study identified a peak apron usage hour
comprising of the maximum gate usage. The busiest
15-minute period during the peak hour has been used as
the assessment case for the Day time period.
The busiest 15-minute periods were also identified
for assessing noise in the Evening and Night
assessment periods.
These schedules have been used to derive the following
operational scenarios for noise assessment, as
summarised in Table 15.2.
There is minimal noise difference between idling Code E
and Code C aircraft. Therefore the worst case scenario is
where there is the greatest number of aircraft operating
simultaneously on the apron, regardless of their type.
Blank cells in Table 15.2 indicate that there are no Code E
aircraft scheduled in the selected 15 minute period.
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15.1.2.3 Noise Model
Noise propagation from on-ground aircraft operation at the
Airport has been modelled using the SoundPLAN noise
mapping program, implementing the CONCAWE noise
propagation model for industrial noise. CONCAWE allows
consideration of meteorological effects to be included in
the noise propagation.
Wind roses for the Airport have been obtained from the
Bureau of Meteorology (shown in Figure 15.6) which
indicate that prevailing winds in the vicinity of the Airport
are generally from the south or south east (>30 percent of
all 9.00 am wind observations and >40 percent of all 3.00
pm wind observations).

considered to represent best practice for assessing
aircraft noise on ground.

15.1.3.1 Commonwealth
→→ Airports Act 1996;
→→ Airports (Environmental Protection) Regulations 1997.

15.1.3.2 State - Queensland
→→ Environmental Protection Act 1994 (EP Act);
→→ Environmental Protection (Noise) Policy 2008 (EPP
Noise);
→→ Planning for Noise Control Guideline 2004 (PNCG);
→→ Code of Practice for Transport Noise Management
Volume 2 2014 (CoPV2).

As such, the following wind conditions have been included
in the SoundPLAN model to reflect typical meteorological
conditions for the Airport:

The CoPV2 provides two sets of noise criteria
for construction:

→→ Wind speed

7 metres/second (25 kilometres/hour)

→→ Wind direction

South15.1.2.4

→→ A lower limit based on the background noise
level (RBL);

Construction Noise

Indicative construction activity noise source levels have
been assumed for the project construction works, based
on typical items of plant likely to be used for each major
construction activity.
For each activity, typical construction equipment used for
that activity has been combined into an overall source
sound power level for the activity, accounting for the
likely usage patterns of items of equipment over a typical
15-minute period (which is the assessment time frame for
construction noise levels).
Sound levels for items of construction plant have been
obtained from the databases in British Standard BS5228.1
and Australian Standard AS2436.
Items of plant that have particularly-annoying
characteristics (e.g. impulsive or tonal noise
characteristics, such as piling or drilling equipment) have
had a +5 dB adjustment penalty applied to account for
these characteristics, as required by the Queensland
Code of Practice for Transport Noise Management
Volume 2 2014 (CoPV2) and the New South Wales Interim
Construction Noise Guideline 2009 (ICNG).
Table 15.3 summarises the construction source levels and
the major items of construction equipment modelled for
each major construction activity.

15.1.3 Policy Context and
Legislative Framework
Noise from the Airport is subject to Commonwealth
legislation and guidelines. However, as the Airport and
nearby noise sensitive receivers are located in both
Queensland and New South Wales, relevant noise criteria
from both states have been considered to provide a
harmonised approach to noise assessment. This is
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→→ An upper limit which provides an absolute level of
construction noise.
If construction noise activities are below the lower limit, no
noise impacts are expected to occur and no further action
is required.
Construction noise activities that would exceed the
lower limit (RBL+10) are activities which may result in
construction noise impacts to sensitive receivers. The
CoPV2 requires all “practicable and reasonable” noise
mitigation measures to be implemented, with the aim of
reducing noise levels to below the lower limit.
The upper limit represents the threshold above which
significant construction noise impacts may be expected.
If noise levels are predicted to exceed the upper limit,
immediate action should be taken to reduce the noise
levels by applying all “practicable and reasonable”
mitigation measures.
If, after all “practicable and reasonable” mitigation
measures have been applied, noise levels still exceed the
upper limit, further management measures are required, to
be determined via consultation with affected receivers.

15.1.3.3 State - New South Wales
→→ New South Wales Industrial Noise Policy 2000 (INP)
→→ New South Wales Interim Construction Noise Guideline
2009 (ICNG)
Overall project-specific noise criteria have been derived by
considering the applicable Commonwealth, Queensland
and New South Wales noise criteria. Applicable criteria are
summarised in Section 15.3.
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Figure 15.6: 9.00 am (top) and 3.00 pm (bottom) wind roses for Coolangatta
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Table 15.2: Apron Usage Scenarios used for Noise Assessment (busiest 15-minute period
within peak hour)

Noise
Source

2014 (Existing)

2018 (Stage 1)

2023 (Stage 2)

Peak

Evening

Night

Peak

Evening

Night

Peak

Evening

Night

Idling Code
C aircraft

7

5

1

5

6

2

2

6

2

Idling Code
E aircraft

-

-

-

3

-

-

3

-

-

APU

1

-

2

6

-

-

12

6

3

Total Noise
Sources

8

5

3

14

6

2

17

12

5
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Table 15.3: Construction Noise Activities, Project LIFT

Description

Construction Equipment

A-Weighted Sound Power
Level, dB re 1pW

Trucks
Bulldozers
Excavators
Concrete Pumps
Concrete Trucks
Generators
Hydraulic Breakers

117

Trucks
Bulldozers
Excavators

109

3a. Construction site access and facilities

Trucks
Bulldozers
Graders
Water carts
Vibratory compactors
Rollers

112

3b. Construction site access and facilities with concrete
batching plant (combined assessment with Activity 9 due
to same equipment and sound power levels)

Graders
Bulldozers
Trucks
Water carts
Vibratory compactors
Rollers
Concrete mixer trucks
Concrete pumps

116

4. Airside and landside road and fencing works

Trucks
Bulldozers
Graders
Rollers
Vibratory Compactors
Water carts
Hydraulic Breakers

117

5. Earthworks

As for 3a.

112

6. Drainage channel realignment

As for 1.

117

7. Five apron stands and taxiway completed in two stages
(Stage 1 being 3 Code E stands and taxiway by end of
2017 and Stage 2 being additional two Code E stands and
taxiway to be substantially completed by 2021)

As for 4.

117

Trucks
Mobile Crane
Piling hammer rig
Bulldozer
Compactor
Water pump
Hydraulic Breaker

118

As for 3b.

116

1. Temporary diversion of the east west section of the existing
drain around the footprint of the terminal expansion

2. Vegetation clearing of the project footprint

8. Terminal expansion

9. New permanent loading dock at the northern end of the
terminal
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15.2 Baseline Conditions
15.2.1

Noise Sensitive Receivers

The nearest noise sensitive receivers (residential
properties) are located to the north and east of the Airport,
with some receivers located to the south. The nearest
noise sensitive receivers are residential properties located
at:
→→ Golden Four Drive, Bilinga, Queensland;
→→ Bolton Street, Coolangatta, Queensland;
→→ Charlotte Street, Coolangatta, Queensland;
→→ Kirra Beach Tourist Park Coolangatta, Queensland;
→→ Kiata Parade, Tweed Heads, New South Wales.
Other non-residential noise sensitive receivers include:
→→ Southern Cross University, Bilinga, Queensland;
→→ Elevation Church, Tweed Heads, New South Wales.
Noise sensitive receivers fall into four main catchment
areas, as shown in Figure 15.7.

Refer to Section 15.2.2 for details of background noise
measurements used to characterise the existing noise
environment at each catchment area.
Area 1	Properties in Queensland north of the Gold
Coast Highway and west of Musgrave Street
(Represented by noise measurements at
Johnston Street / Pacific Parade);
Area 2	Properties in Queensland east of the Gold
Coast Highway and east of Musgrave Street
(Represented by noise measurements at Kirra
Beach Tourist Park);
Area 3	Properties in New South Wales east of the
Gold Coast Highway and east of the M1 Pacific
Motorway (Represented by noise measurements
at Elevation Church, Caloola Drive, Tweed
Heads West);
Area 4	Properties in New South Wales west of the
M1 Pacific Motorway (Represented by noise
measurements at a residence in Tringa Street,
Tweed Heads West).

Figure 15.7: Gold Coast Airport Vicinity, Showing Noise-Sensitive Receiver Catchment Areas
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15.2.2 Background Noise
Measurements

compared to the measured Lmin noise levels of ~46 dB(A)
due to surf noise.

A summary of the measured results, including measured
noise levels for an average weekday are provided in the
following sections.

The results in Table 15.5 show the estimated RBL values
for Location 1.

Single-number background noise levels for each survey
location have been determined using the tenth-percentile
(Assessment Background Level [ABL]) methodology as
per the New South Wales Industrial Noise Policy and the
Queensland Planning for Noise Control Guideline. Noise
levels for the night time period have been evaluated over
the hours 22.00 - 00.00 and 05.00 - 07.00 to cover only
the time periods when the Airport will be operating.

15.2.2.1 Location 1 (Pacific Parade /
Johnston Street)
Noise measurements indicated that the natural
background noise from ocean surf will be the “noise floor”
at this receiver catchment area. The surf conditions on the
day of measurement were calm, and therefore noise levels
at Evening and Night are unlikely to reduce significantly

During the Day and Evening time periods the background
noise at First Row receivers is typically higher than at
Second Row receivers due to traffic noise from Gold
Coast Highway. At Night, the traffic flow on the highway is
reduced and background noise at First Row receivers is
typically a combination of vehicle noise and ocean noise.
The estimated background noise level at night for First
Row receivers (based on AS1055.2) is slightly lower than
for Second Row receivers to account for ocean noise
attenuating with distance.
A graph of the average weekday noise levels from
Location 2, 3 and 4 is presented in Figures 15.8, 15.9
and 15.10.

Table 15.4: Summary of Attended Measurements, Location 1, 21 January 2015

Start
Time

14:33

Duration

15 mins

Noise Measurements,
dB re 20 µPa
LA1

LA10

LAeq

LA90

67

62

58

48

Comments

Attended measurement at corner of Johnston Street and Pacific
Parade. Noise from surf (fairly calm seas) is near-constant.
Bird noise, intermittent traffic on local roads, cyclic traffic on Gold
Coast Highway at lights, occasional aircraft flyovers.
Lmin [46 dB(A)] approximates noise from waves

14:51

15 mins

76

68

66

55

Attended measurement on Golden Four Drive opposite the Airport,
outside Gold Coast Airport Motel. Traffic noise from the Gold Coast
highway, aircraft noise from Airport, plant noise from air conditioning,
idling traffic at intersection.
The Lmin [51 dB(A)] is a better representation for the ‘true’ background
noise than LA90 to filter out traffic noise.

17:15

15 mins

68

62

58

50

Attended measurement at corner of Johnston Street and Pacific
Parade.
Noise from surf, bird noise, intermittent traffic on local roads, cyclic
traffic on Gold Coast Highway at lights, occasional aircraft flyovers.
Lmin 47 dB(A) from surf.
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Table 15.5: Summary of Noise Measurements, Location 1, 21 January 2015
Time Period

Rating Background Level – First Row

Rating Background Level – Second Row

Day

55 dB(A)*

49 dB(A)

Evening

50 dB(A)*

47 dB(A)**

Night

45 dB(A)*

46 dB(A)**

Table note
* Estimated from AS1055.2 category R4 “Areas with dense transportation or some commerce and industry”
** Estimated from the Lmin measured noise levels of surf noise at ocean-side receiver locations.

15.2.2.2 Location 2 (Kirra Beach Tourist Park)
Table 15.6: Summary of Unattended Noise Measurements, Location 2, 7 January –
9 January 2015
Time Period

Rating Background Level

Day

48 dB(A)

Evening

44 dB(A)

Night

41 dB(A)

Figure 15.8: Average Noise Levels, Location 2, 7 – 9 January 2015
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15.2.2.3 Location 3 (Elevation Church)
Table 15.7: Summary of Unattended Noise Measurements, Location 3, 7 January – 15
January 2015

Time Period

Rating Background Level

LAeq,industry (estimated)

Day

49 dB(A)

39 dB(A)

Evening

46 dB(A)

36 dB(A)

Night

44 dB(A)

34 dB(A)

Figure 15.9: Average Noise Levels, Location 3, 7 – 15 January 2015
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15.2.2.4 Location 4 (Tringa Street, Tweed Heads)
Table 15.8: Summary of Unattended Noise Measurements, Location 4,
7 January – 16 January 2015
Time Period

Rating Background Level

Day

42 dB(A)

Evening

37 dB(A)

Night

34 dB(A)

Figure 15.10: Average Noise Levels, Location 4, 7 – 16 January 2015
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15.3 Significance Criteria
15.3.1

Summary of Noise Impact Criteria

The operational and construction noise criteria for the project have been derived considering Commonwealth,
Queensland and New South Wales noise criteria, as summarised in Table 15.9.

Table 15.9: Summary of Noise Impact Criteria for Project LIFT, dB re 20 µPa

Receiver

Time Period

Operational Noise
Criteria
LAeq,15min unless
noted

Construction Noise Criteria LAeq,adj,15min
Lower Limit

Upper Limit

Southern Cross University

In use

55 dB LAeq,1hr

65 dB

Elevation Church

In use

55 dB LAeq,1hr

60 dB

Day

58 dB

65 dB

70 dB

Evening

53 dB LAeq,15min

55 dB

60 dB

50 dB

55 dB

Area 1
First Row

50 dB LAeq,9hr
Night

46 dB LAeq,15min
45 dB LAeq,9hr

Area 1
Second Row

Day

51 dB

58 dB

70 dB

Evening

50 dB

52 dB

57 dB

Night

47 dB LAeq,15min

51 dB

56 dB

45 dB LAeq,9hr
Area 2

Area 3

Area 4

Day

51 dB

58 dB

70 dB

Evening

47 dB

51 dB

56 dB

Night

42 dB

46 dB

51 dB

Day

52 dB

54 dB

70 dB

Evening

49 dB

51 dB

56 dB

Night

45 dB

49 dB

54 dB

Day

45 dB

52 dB

70 dB

Evening

40 dB

42 dB

47 dB

Night

35 dB

39 dB

44 dB
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15.3.2

Significance Criteria

An assessment of the significance of the noise impacts
from the project has been conducted using the
significance criteria outlined in Table 15.11.

Table 15.10: Criteria for Evaluating
Magnitude of Impacts for Cases where
Existing Aircraft Operations Exceed the
Impact Criteria

Determination of the significance criteria has been
undertaken using the following methodology:

Predicted Noise Change

Magnitude of Impact

→→ Predicted exceedance (if any) of noise impact criteria;

Increase of more than 15dB

Very major increase

→→ Number of receivers exposed to a particular level
of impact;

Increase of 10-15 dB

→→ Predicted change compared to the existing noise
exposure at the receiver.

Increase of 6-10dB

Moderate increase

Increase of 3-5dB

Minor increase

Consideration has also been given to DoE Significant
impact guidelines 1.2 – Actions on, or impacting upon,
Commonwealth land and Actions by Commonwealth
Agencies (2013), which provide guidance on when
an action is likely to have a significant impact on the
environment. This includes consideration of impacts of
noise to people and communities:
“Is there a real chance of possibility that the action
will affect the health, safety, welfare or quality of life of
the members of a community, through factors such as
noise, odours, fumes, smoke, or other pollutants”
Impacts that occur only at a small number of receivers
would not be considered as significant for project
decision-making as widespread impacts. The duration
of the noise exposure (in the case of temporary noise
or vibration sources such as construction) is also
a consideration.
The impact assessment process also involves a risk
assessment of the predicted exceedance of the acoustic
impact criteria occurring (e.g. some exceedances may
only be predicted to occur under adverse meteorological
conditions and/or under uncommon/unlikely
operational scenarios).
The significance criteria for operational noise recognise
that there may be instances where existing airport
operations exceed the impact criteria. In these
instances, the significance of impacts from the project
would be assessed based on the increase in aircraft
noise levels compared to the existing (2014) scenario,
using the following scale for evaluating the severity of
increases in Table 15.10.

Increase of less than 3dB

Major increase

Negligible increase

15.4 Impact Assessment
15.4.1

Operational Noise

15.4.1.1 On-Ground Aircraft Operations
Operational noise levels from on-ground aircraft operations
have been predicted based on the sound power levels
and operational scenarios presented in Sections 15.1.2.1
and 15.1.2.2 for both the Existing 2014, 2018 and 2023
scenarios.
Single-receiver noise levels at the most-affected receiver in
each catchment area are presented in Table 15.12.
The project is predicted to result in no significant
operational noise impacts for surrounding noise-sensitive
receivers, with all 2018 noise levels predicted to comply
with the project noise criteria.
For receivers in Area 1 (located to the north of the
terminal), the project may be beneficial and result in a
reduction in noise levels depending on stand utilisation.
If stand utilisation following the project concentrates the
parking of aircraft towards the middle of the apron, the
terminal building would act to provide some screening of
noise from aircraft operations for receivers in Area 1, with
a resulting decrease in noise levels.
For Area 2, Area 3 and Area 4, the project will result in
an increase in noise levels since it moves the ‘centre of
gravity’ of flight operations to the south and east, resulting
in the aircraft source locations being closer to these
areas than under the existing airport operational pattern.
However, noise levels at all these catchment areas are
predicted to be within the impact thresholds.
Standard mitigation measures for operational noise from
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on-ground aircraft operations consist only of indirect
controls by airlines using the Airport operating only aircraft
which have received the necessary Civil Aviation Safety
Authority (CASA) approvals for operation in Australia. There
are no additional standard noise mitigation measures for
operational aircraft noise identified for the project.

15.4.1.2 Building Services Noise
Plant and equipment noise associated with the project
terminal expansion will be designed to comply with the
noise criteria in Table 15.9 through standard mitigation
measures, including selection and location of plant and
provision of noise-mitigation measures such as discharge/
intake attenuators or acoustic screening. These noise
mitigation requirements will be determined during detailed
design of the terminal expansion and are not considered
further in this MDP.

15.4.2

Construction Noise

Construction noise levels have been predicted assuming
that as a standard mitigation measure the contractor
responsible for project construction works will act to
minimise noise as much as practicable.
These standard mitigation measures are discussed in
Section 5.4.2.1.

15.4.2.1 Standard Mitigation Measures

→→ Use dampened bits on impulsive tools such as
jackhammers to avoid “ringing” noise;
→→ Avoid dropping materials from height;
→→ Turn off all plant and equipment when not in use;
→→ Ensure all doors/hatches are shut;
→→ Conduct work behind temporary hoardings/screens
wherever possible. Site hoardings should be located as
close to the noise source as possible, and should be
as high as feasible considering the structural support
of the hoarding. Site hoardings may not be effective at
screening noise to upper floors of sensitive receivers,
but can be an effective noise mitigation measure for
receivers located on lower floors;
→→ If impact piling is adopted, make sure the pile packing
is properly packed before each impact;
→→ Make sure the pile crane cables, pile guides and
attachments are properly aligned.

15.4.2.2 Predicted Construction
Noise Levels
Predicted noise levels for the worst-affected receiver
for each catchment area are presented in Table 15.13
through Table 15.21.
Time periods where construction noise is predicted to
exceed the Lower Limit are highlighted in orange in the
tables. Time periods where construction noise is predicted
to exceed the Upper Limit are highlighted in red.

The following noise mitigation work practices are assumed
to be followed at all times on site:
→→ Regularly train workers and contractors (such
as at toolbox talks) to use equipment in ways to
minimise noise;
→→ Ensure site managers periodically check the site and
nearby residences for noise problems so that solutions
can be quickly applied;
→→ Avoid the use of radios or stereos outdoors during
night time works (if night works are required);
→→ Avoid the overuse of public address systems;
→→ Avoid shouting, and minimise talking loudly and
slamming vehicle doors, especially during night time
works (if night works are required);
→→ Regularly inspect and maintain plant to avoid increased
noise levels from rattling hatches, loose fittings etc;
→→ Provide resilient damping material on bin trucks or
receptacles to minimise impact noise from materials
loaded on truck;
→→ Avoid metal-to-metal contact on equipment
wherever possible;
→→ Check hatches/enclosures regularly to ensure that
seals are in good working order and doors close
properly against seals;
→→ Use non-“beeper” reversing/movement alarms
such as broadband (non-tonal) alarms or ambient
noise-sensing alarms;
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Table 15.11: Significance Criteria for Project LIFT

Significance
of Impact
Very High

Construction Noise and Vibration

Airborne Operational Noise

Predicted construction noise levels exceed the Upper Limit by
15 dB(A) or more at the majority of noise-sensitive receivers
for up to one month.

Predicted operational noise levels exceed the
impact criteria by more than 15 dB(A) at most
noise sensitive receivers

Predicted construction noise levels regularly exceed the Upper
Limit by more than 10 dB(A) at the majority of noise-sensitive
receivers for more than one month.

OR

Vibration levels of > 10 mm/s at majority of sensitive receivers
for more than one month.

Receivers experience a Very Major increase
above existing levels (where existing levels
exceed the impact criteria).

Building damage to any heritage-listed structure.
High

Predicted construction noise levels exceed the Upper Limit by
between 10dB(A) to 15dB(A) at the majority of noise-sensitive
receivers for up to one month.

Predicted operational noise levels exceed the
impact criteria by between 10 to 15dB(A) at
most noise-sensitive receivers

Predicted construction noise levels regularly exceed the Upper
Limit by up to 10 dB(A) at the majority of noise-sensitive
receivers for more than one month.

OR

Vibration levels of > 10mm/s at majority of sensitive receivers
for up to one month.

Receivers experience a Major increase above
existing levels (where existing levels exceed the
impact criteria).

Building damage to any permanently-occupied structure.
Moderate

Predicted construction noise levels exceed the Upper Limit by
5 to 10 dB(A) at the majority of noise-sensitive receivers for up
to one month.

Predicted operational noise levels exceed the
impact criteria by between 5 to 10dB(A) at most
noise sensitive receivers

Predicted construction noise levels regularly exceed the
Upper Limit by up to 5dB(A) at the majority of noise-sensitive
receivers for more than one month.

OR

Vibration levels of 110 mm/s at majority of receivers for more
than one month.
Minor

Receivers experience a Moderate increase
above existing levels (where existing levels
exceed the impact criteria).

Predicted construction noise levels exceed the Upper Limit by
up to 5 dB(A) at the majority of noise-sensitive receivers for up
to one month.

Predicted operational noise levels exceed the
impact criteria regularly by between 3 to 5 dB(A)
at most noise sensitive receivers.

Predicted construction noise levels exceed the Lower Limit
but do not exceed the Upper Limit for more than one month.

OR

Vibration levels of 110 mm/s at majority of receivers for up to
one month

Receivers experience a Minor increase above
existing levels (where existing levels exceed the
impact criteria).

Vibration levels of 0.31 mm/s at majority of receivers for more
than one month.
Negligible

Predicted construction noise levels do not exceed the Upper
Limit at the majority of noise-sensitive receivers for up to one
month.
Predicted construction noise levels do not exceed the Lower
Limit at the majority of noise-sensitive receivers for more than
one month.

Predicted operational noise levels meet the
impact criteria or exceed by less than 3 dB(A)
OR
Receivers experience a Negligible increase
above existing levels..

Vibration levels of 0.31 mm/s at majority of receivers receiver
for up to one month.
Vibration levels of <0.3 mm/s at majority of receivers for
greater than one month at all receivers.
Beneficial

Construction contributes to the reduction of noise. For
example, construction shuts down an existing source of noise
and the resulting noise impact is less than the previous noise
impact.
Construction contributes to the reduction of vibration. For
example, construction shuts down an existing source of
vibration.
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Operation contributes to the reduction of noise.
For example, operation shuts down an existing
source of noise such as a road and the resulting
noise impact is less than the previous noise
impact.

Table 15.12: Predicted On-Ground Aircraft Operational Noise Levels, Gold Coast Airport
Project LIFT, dB re 20 µPa

Receiver

Time
Period

Predicted Noise Level
LAeq,15min

Change in Operational
Noise Levels

2014

2018

2023

2014-2018

2014-2023

Operational Noise Criteria

Southern
Cross
University

In use

33

45

52

+12 dB

+19 dB

55 dB LAeq,1hr

Elevation
Church

In use

23

28

31

+5 dB

+8 dB

55 dB LAeq,1hr

Area 1
First Row

Day
(Peak)

59*

52

51

−7 dB

−8 dB

58 dB

Evening

59

44

46

−15 dB

−13 dB

53 dB LAeq,15min
50 dB LAeq,4hr

Night

46

39

40

−7 dB

−6 dB

46 dB LAeq,15min
45 dB LAeq,9hr

Area 1
Second Row

Day
(Peak)

52

46

45

−6 dB

−7 dB

51 dB

Evening

51*

38

43

−13 dB

−8 dB

50 dB

Night

39

35

35

−4 dB

−4 dB

47 dB LAeq,15min
45 dB LAeq,9hr

Area 2

Area 3

Area 4

Day
(Peak)

30

35

46

+5 dB

+16 dB

51 dB

Evening

28

25

33

−3 dB

+5 dB

47 dB

Night

22

26

27

+4 dB

+5 dB

42 dB

Day
(Peak)

22

27

30

+5 dB

+8 dB

52 dB

Evening

20

23

26

+3 dB

+6 dB

49 dB

Night

16

20

21

+4 dB

+5 dB

45 dB

Day
(Peak)

27

34

37

+7 dB

+10 dB

45 dB

Evening

22

30

33

+8 dB

+11 dB

40 dB

Night

21

27

28

+6 dB

+7 dB

35 dB

Table note
* 1 dB exceedance, which is subjectively not noticeable and is not significant.
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Table 15.13: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 1 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

1. Temporary
diversion of the east
west section of the
existing drain around
the footprint of the
terminal expansion

Short term
(<1 month)

Evening

Night

Southern Cross
University

51

65

Elevation Church

33

60

Area 1 First Row

43

65

55

50

Area 1 Second Row

40

58

52

51

Area 2

46

58

51

46

Area 3

32

54

51

49

Area 4

28

52

42

39

No significant noise impacts are predicted to result from Construction Activity 1.

Table 15.14: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 2 –
Standard Mitigation Measures

Activity

2. Vegetation
clearing of the
project footprint

Expected
Duration of
Works
Short term
(<1 month)

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Day

Evening

Night

Southern Cross
University

41

65

Elevation Church

36

60

Area 1 First Row

27

65

55

50

Area 1 Second Row

26

58

52

51

Area 2

44

58

51

46

Area 3

34

54

51

49

Area 4

26

52

42

39

No significant noise impacts are predicted to result from Construction Activity 2.
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Table 15.15: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 3 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

3a.
Construction
site access and
facilities

Long term
(> 1 month)

(3b assessed
with
Construction
Activity 9)

Evening

Night

Southern Cross
University

56

65

Elevation Church

36

60

Area 1 First Row

41

65

55

50

Area 1 Second Row

39

58

52

51

Area 2

48

58

51

46

Area 3

35

54

51

49

Area 4

31

52

42

39

No significant noise impacts are predicted to result from Construction Activity 3 during the Day or Evening time periods.
A minor noise impact would be predicted to occur for Area 2 receivers if night works occur. This indicates that
additional noise mitigation measures (as described in Section 15.5) would be implemented if night works for Activity 3
are necessary.

Table 15.16: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 4 –
Standard Mitigation Measures

Activity

4. Airside and
landside road
and fencing
works

Expected
Duration of
Works

Long term
(> 1 month)

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

Evening

Night

Southern Cross University

58

65

Elevation Church

43

60

Area 1 First Row

41

65

55

50

Area 1 Second Row

40

58

52

51

Area 2

58

58

51

46

Area 3

42

54

51

49

Area 4

36

52

42

39

No significant noise impacts are predicted to result from Construction Activity 1 for the Day time period.
Moderate to High noise impacts are predicted to occur for Evening and Night works for Area 2 receivers. Should out of
hours work be required for airside/landside road and fencing works, additional noise mitigation measures (as described
in Section 15.5) would be implemented.

Major Development Plan

273

Table 15.17: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 5 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

5. Earthworks

Long term
(> 1 month)

Table note

Evening

Night

Southern Cross
University

45

65

Elevation Church

44

60

Area 1
First Row

33

65

55

50

Area 1
Second Row

32

58

52

51

Area 2

47

58

51

46*

Area 3

43

54

51

49

Area 4

35

52

42

39

* Marginal exceedance of 1 dB.

No significant noise impacts are predicted to result from Construction Activity 5 for Day or Evening works. If Night works
occur, additional noise mitigation measures (as described in Section 15.5) would be implemented.

Table 15.18: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 6 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

6. Drainage
channel
realignment

Long term
(> 1 month)

Evening

Night

Southern Cross
University

56

65

Elevation Church

44

60

Area 1 First Row

38

65

55

50

Area 1 Second Row

36

58

52

51

Area 2

58

58

51

46

Area 3

43

54

51

49

Area 4

35

52

42

39

No significant noise impacts are predicted to result from Construction Activity 6 for the Day time period.
Moderate to High noise impacts are predicted to occur for Evening and Night works for Area 2 receivers. Should out of
hours work be required for airside/landside road and fencing works, additional noise mitigation measures (as described in
Section 15.5) would be implemented.
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Table 15.19: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 7 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

7. Five apron
stands and taxiway
completed in two
stages (Stage 1 being
3 Code E stands
and taxiway by end
of 2017 and Stage
2 being additional
two C and taxiway
to be substantially
completed by 2021)

Long term
(> 1 month)

Evening

Night

Southern Cross
University

56

65

Elevation Church

39

60

Area 1 First Row

41

65

55

50

Area 1 Second Row

39

58

52

51

Area 2

50

58

51

46

Area 3

38

54

51

49

Area 4

34

52

42

39

No significant noise impacts are predicted to result from Construction Activity 7 for Day or Evening works. If Night works
occur, additional noise mitigation measures (as described in Section 15.5) would be implemented.

Table 15.20: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 8 –
Standard Mitigation Measures

Activity

8. Terminal
expansion

Expected
Duration of
Works
Long term
(> 1 month)

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

Evening

Night

Southern Cross
University

59

65

Elevation Church

41

60

Area 1 First Row

47

65

55

50

Area 1 Second Row

43

58

52

51

Area 2

52

58

51*

46

Area 3

39

54

51

49

Area 4

37

52

42

39

Table note
* Marginal exceedance of 1 dB.

No significant noise impacts are predicted to result from Construction Activity 8 for Day works. If out of hours works
occur, Minor to Moderate noise impacts are predicted. Should out of hours works be necessary, additional noise
mitigation measures (as described in Section 15.5) would be implemented.
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Table 15.21: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 9 –
Standard Mitigation Measures

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

9. New
permanent
loading
dock at the
northern
end of the
terminal

Long term
(> 1 month)

Evening

Night

Southern Cross
University

56

65

Elevation Church

38

60

Area 1 First Row

47

65

55

50

Area 1 Second Row

45

58

52

51

Area 2

48

58

51

46

Area 3

35

54

51

49

Area 4

30

52

42

39

No significant noise impacts are predicted to result from Construction Activity 9 for Day or Evening works. If Night works
occur, additional noise mitigation measures (as described in Section 15.5) would be implemented.
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15.5 Additional Mitigation
Measures
The project is predicted to result in no significant
operational noise impacts from aircraft operation onground, and (with standard mitigation in place) no
significant construction noise impacts from construction
works during standard hours.

15.5.1

Operational Noise

15.5.2.2 Construction Noise Levels with
Additional Mitigation
Mitigated construction noise levels using the additional
mitigation measures discussed in Section 15.5.2 have
been predicted. The results show that even with additional
noise mitigation implemented, construction noise impacts
are predicted to occur for Area 2 if OOHW is required
for Construction Activity 4 or Construction Activity 6, as
shown in Table 15.23 and 15.24.

No additional noise mitigation measures are predicted to
be necessary to address operational noise impacts from
on-ground aircraft operation or mechanical services plant
at the Airport following the project works.

OOHW is not currently planned for the construction of the
project, however should OOHW be necessary for Activity
4 or 6, consultation with affected receivers in Area 2 would
occur to determine further additional mitigation measures
(e.g. scheduling, respite periods).

15.5.2

15.6 Residual Impacts

Construction Noise

No out of hours work (OOHW) is currently proposed for
construction of the project. Should OOHW be required for
construction of the project, noise impacts are predicted
for residential receivers located in Noise Catchment Area
2 (Kirra/Coolangatta). This means that all “feasible and
reasonable” additional mitigation measures would need to
be implemented if OOHW is required.
An assessment of “feasible and reasonable” mitigation
will be conducted in detail by the contractor conducting
the works for the project as part of a Construction Noise
and Vibration Management Plan (CNVMP) for any OOHW
during construction.
Indicative additional noise mitigation measures that would
be considered as part of the detailed assessment of
“feasible and reasonable” mitigation measures include
the following:
→→ Fit mufflers/silencers to pneumatic tools (e.g. breakers);
→→ Use residential-grade mufflers on major items of plant;
→→ If impact piling is adopted, place a resilient pad (dolly)
between the hammer head and the pile;

No residual operational noise impacts are predicted to
occur from the project.
Residual construction noise impacts are predicted only
to occur for out of hours construction noise for Activity
4 (road and fencing works) and Activity 6 (drainage
channel realignment). Should OOHW be required for these
activities, additional administrative mitigation measures
(e.g. scheduling, respite periods etc.) would be developed
in consultation with affected residents.
The only process with residual risk higher than Low
is Construction Activity 4 (landside and roadside
fence works), for which there is considered to be a
Medium residual risk of noise impacts for OOHW only.
Should OOHW be required for this activity, community
consultation with affected residents would be undertaken
to determine additional administrative mitigation measures.
Table 15.25 presents a summary of the residual noise
impacts from the project.

→→ Enclose the hammer head and the top of the pile in an
acoustic screen;
→→ Substitute impact piling for bored piling or
hydraulic piling.

15.5.2.1 Specific Equipment
Indicative noise mitigation for specific items of equipment
is discussed in Table 15.22, based on the guidance of
AS2436 and BS5228.1.
Construction noise levels with additional mitigation are
discussed in Section 15.5.2.2.
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Table 15.22: Indicative Noise Reduction Provided by Noise Mitigation Measures

Construction Equipment

Hammer piling rig

Generators
Cement mixers
Hand-held tools
Drilling rigs
Excavators/loaders
Trucks
Mobile cranes
Graders
Rollers
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Noise Mitigation Measure

Indicative Noise
Reduction

Source

Use of resilient pad (dolly)
between pile and hammer
head.

10 dB(A)

Table C2 AS2436:2010

Acoustic screening of hammer
head and top of pile.

5 dB(A)

Table C3 AS2436:2010

Substitution of bored or
hydraulically-jacked piling
methodology

10 dB(A)
[bored piling]
20 dB(A)
[hydraulic piling]

BS5228.1 noise
database.

Screening

5 dB(A)

Table C3 AS2436:2010

Residential-grade silencer

10 dB(A)

Table C2 AS2436:2010

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Table 15.23: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 4 –
Additional Mitigation

Activity

Expected
Duration of
Works

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

4. Airside and
landside road
and fencing
works

Long term
(> 1 month)

Evening

Night

Southern Cross
University

52

65

Elevation Church

38

60

Area 1 First Row

34

65

55

50

Area 1 Second Row

33

58

52

51

Area 2

54

58

51

46

Area 3

36

54

51

49

Area 4

30

52

42

39

Table 15.24: Construction Noise Levels, Project LIFT, dB re 20 µPa – Construction Activity 6 –
Additional Mitigation

Activity

6. Drainage
channel
realignment

Expected
Duration of
Works
Long term
(> 1 month)

Receiver

Predicted Construction
Noise Level
dB LAeq,adj,15min

Construction Noise
Lower Limit
Day

Evening

Night

Southern Cross
University

47

65

Elevation Church

35

60

Area 1 First Row

29

65

55

50

Area 1 Second Row

27

58

52

51

Area 2

49

58

51

46

Area 3

34

54

51

49

Area 4

26

52

42

39
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Activity 1
(Temporary
drainage diversion)

Activity 2
(Vegetation
clearing)

Activity 3a
(Site access
facilities)

Activity 4 (Airside
and landside road/
fence works)

Activity 5
(Earthworks)

Construction
Noise

Construction
Noise

Construction
Noise

Construction
Noise

Work practices to minimise
noise.

Work practices to minimise
noise.

Work practices to minimise
noise.

Work practices to minimise
noise.

Work practices to minimise
noise.

Plant selection, acoustic
attenuation and/or screening

Mechanical and
electrical plant

Construction
Noise

None identified

Ground Running
Aircraft

Operational
Noise

Almost Certain
(Day)
Unlikely (Evening/
Night)

Negligible (Day/
Evening)
Minor (Night)

Low (Night)

Low (Day/
Evening)

Medium
(Night)

Low
(Evening)

Unlikely (Evening)

Moderate
(Evening)
High
(Night)

Low
(Day)

Almost Certain
(Day)

Negligible
(Day)
Unlikely (Night)

Low (Night)

Unlikely (Evening/
Night)

Minor (Night)

Low (Day/
Evening)

Low

Low

Low

Low

Almost Certain
(Day)

Almost Certain

Almost Certain

Almost Certain

Almost Certain

Residual
Risk
Rating

Negligible (Day/
Evening)

Negligible

Negligible

Negligible

Beneficial to
Negligible

Likelihood of
Impact

Standard Mitigation
Measures

Impact Detail

Impacting
Process

Significance
of Impact

Initial Assessment with Standard Mitigation

Noise and Vibration

Table: 15.25: Noise and Vibration Impact Assessment

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Residential grade mufflers for
items of plant.

Preparation of a Construction
Noise and Vibration
Management Plan for works
near residences.

OOHW only:

None identified

None identified

None identified

None identified

Additional Mitigation
Measures

Negligible

High
(Night)

Moderate
(Evening)

Almost
Certain

Unlikely
(Night)

Unlikely
(Evening)

Almost
Certain (Day)

Almost
Certain

Negligible

Negligible
(Day)

Almost
Certain

Almost
Certain

Almost
Certain

Almost
Certain

Negligible

Negligible

Negligible

Beneficial to
Negligible

Significance Likelihood
of Impact
of Impact

Low

Medium
(Night)

Low
(Evening)

Low
(Day)

Low

Low

Low

Low

Low

Residual
Risk
Rating

Residual Assessment with Additional Mitigation in Place
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Activity 6
(Drainage channel
realignment)

Activity 7 (Apron
stand and taxiway
works)

Activity 8 (Terminal
expansion)

Activity 9 (New
loading dock)
and Activity 3b
(construction
site access and
facilities)

Construction
Noise

Construction
Noise

Construction
Noise

Construction
Noise

Work practices to minimise
noise.

Work practices to minimise
noise.

Work practices to minimise
noise.

Work practices to minimise
noise.

Standard Mitigation
Measures

Impact Detail

Impacting
Process

Almost Certain
(Day)
Unlikely (Evening/
Night)

Negligible (Day/
Evening)
Minor (Night)

Unlikely (Night)

Unlikely (Evening)

Minor
(Evening)
Moderate
(Night)

Almost Certain
(Day)

Unlikely (Evening/
Night)

Minor (Night)

Negligible
(Day)

Almost Certain
(Day)

Negligible (Day/
Evening)

Unlikely (Night)

Unlikely (Evening)

Moderate
(Evening)
High
(Night)

Almost Certain
(Day)

Likelihood of
Impact

Negligible
(Day)

Significance
of Impact

Initial Assessment with Standard Mitigation

Noise and Vibration

Low (Night)

Low (Day/
Evening)

Low
(Night)

Low
(Evening)

Low
(Day)

Low (Night)

Low (Day/
Evening)

Medium
(Night)

Low
(Evening)

Low
(Day)

Residual
Risk
Rating

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Substitution of impact piling
with lower-noise alternative.

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Residential grade mufflers for
items of plant.

OOHW only: Preparation of
a Construction Noise and
Vibration Management Plan for
works near residences.

Additional Mitigation
Measures

Negligible

Negligible

Negligible

Minor (Night)

Negligible
(Day/Evening)

Almost
Certain

Almost
Certain

Almost
Certain

Unlikely
(Evening/
Night)

Almost
Certain (Day)

Significance Likelihood
of Impact
of Impact

Low

Low

Low

Low (Night)

Low (Day/
Evening)

Residual
Risk
Rating

Residual Assessment with Additional Mitigation in Place

15.7 References
Australian Standard AS2436 (2010) Guide to noise
and vibration control on construction, demolition and
maintenance sites
Australian Standard AS 1055.2 (1997) Acoustics –
Description and measurement of environmental noise
British Standard BS5228-1 (2009) + A1:2014 Code of
practice for noise and vibration control on construction
and open sites – Part 1: Noise
Renzo Tonin and Associates (2001) Sydney (Kingsford
Smith) Airport Ground-Based Noise Operations Noise
Impact Assessment. TA241-06F04 (REV1)
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16.0

Traffic Impact Assessment

16

Traffic and Transport

16.1 Introduction
This chapter details the traffic and transport impact
assessment for the project in light of the existing and
future transport network and anticipated demand.

16.1.1

Methodology

The following methodology has been used to complete
the forecasted baseline conditions analysis and
the impact assessment associated with the future
airport development (refer Figure 16.1).
Base Year Passenger Volume – Base year passenger
volumes have been calculated using available background
information such as historical passenger growth, daily
passenger volumes and monthly travel demand variation.
This analysis also considers the current operating
conditions of surrounding road sections, long and short
term parking areas and available public transport services
including shuttles, taxies, heavy rail and the new G link
light rail services.
Hourly Market Capacity – Individual market demand
analysis has been completed to demonstrate hourly
market capacity. This has been completed using data
retrieved from intersection counts, automatic gate counts,
public transport ticketing data and tube counts. In addition,
the analysis considered the mode spilt assumptions
that were calculated as part of the baseline condition
assessment, including the various transport modes and
relative percentiles for local and visitor markets.
Landside Peak Hour Volumes – The landside peak hour
volumes were combined with the arrival and departure
profiles to determine the land side peak hour volumes.
Domestic and international flight schedule information was
used to analyse the airside peak hour volumes.
Projected Daily Demands – Passenger demand growth
of the Airport was determined based on passenger count
data for year 2013 and 2014. This analysis has observed
both domestic and international passenger categories
separately along with individual market analysis data to
forecast the projected daily demands.
Projected Peak Hour Demands – Projected peak hour
demands have been derived using forecast load factors
and estimated passenger numbers based on data for the
twelve month period between April 2013 and March 2014.

Airport precinct have been considered.
Based on the observations from above mentioned
process, the degree of saturation was determined for the
following intersections:
→→ Gold Coast Highway / Terminal Drive, Eastern Avenue /
Terminal Drive Gyratory;
→→ Eastern Avenue / Terminal Drive Roundabout; and
→→ Terminal Drive / Tom Norris Drive Intersections.
The operating capacities of each related transport
infrastructure and the expected operating environment at
the peak hour volumes were derived from the intersection
degree of saturation. These conditions together with
construction planning schedule for the project have been
used to develop 2018 and 2031 traffic networks. This
traffic network model was then used to assess the key
intersections based on the turning movement demands.
Furthermore, the impact assessment considered
the following:
→→ Relocating the taxi waiting area and the loading dock;
→→ Landside passenger mode capacity constraints;
→→ 2018 car parking demand analysis;
→→ Implications of the Southern Cross University
development on Terminal Drive; and
→→ Construction traffic impacts.

16.1.2 Assumptions and Technical
Limitations
The following assumptions and technical limitations are
considered for the calculations and data analysis for the
baseline conditions and impact assessment analysis.
→→ The data used for this study is derived from
international, domestic and regional Regular Passenger
Transport (RPT) services, and does not include charter
or other non-scheduled activity;
→→ The data in this chapter is presented separately for
the three airline sectors - international, domestic
and regional. International airlines are those airlines
operating RPT services into or out of Australia. Major
domestic airlines (Qantas jet operations, Jetstar, Virgin
Australia and Tiger Airways) are those performing RPT
services primarily between capital cities and major
tourist centres. Regional airlines are those performing
RPT services primarily to regional centres;

Annual Passenger Growth – The annual passenger
growth was calculated using the passenger demand
forecasts, future introduced markets and capacity
increments. In addition, future transport network planning
studies and other developments in close proximity to the
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Figure 16.1: Methodology
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→→ Domestic passengers carried on domestic legs of
international flights are not included in these statistics.
However, for July 2011 and onwards domestic
passengers carried on international flight numbers
that operate only between domestic ports have been
included. This change in reporting provides more
accurate passenger traffic figures;
→→ International and Regional airline statistics are based
on “uplift/discharge”. Uplift/discharge data shows, by
direction, the revenue traffic between the actual points
of uplift and discharge within the same flight number,
aggregated for all flights within the period;
→→ Domestic airline data has been compiled using Traffic
On Board - data. One flight stage refers to one take-off
and landing. If a passenger's journey involves more
than one take-off and landing, then that passenger
will be counted for each stage travelled. Domestic
airline traffic statistics, therefore, reflect the number of
revenue passengers to/from or via the particular airport;
→→ Annual traffic growth rate on Gold Coast Highway;
»» The annual growth percentage for the traffic along
the Gold Coast Highway was based on the growth
between the 2013 and 2014 weekly traffic volumes
at site ID 11554 (Gold Coast Highway – 330 metres
south of Bilinga Overpass). This data was provided
by the South Coast ARMIS Team.
→→ Annual traffic growth rate to and from the Airport
»» It was assumed that the traffic to and from
the Airport was proportional to the number
of passengers. Therefore the annual growth
percentage was based on the average annual
passenger growth between 2009 and 2014. This
data was provided by the BITRE aviation statistics.

16.1.3 Regular Passenger Transport
Policy Context and Legislative
Framework
Landside transport infrastructure and operations at the
Airport are subject to the following legislative framework
and policy instruments.

16.1.3.1 Legislative Framework
→→ Airports Act 1996
»» This legislation requires all leased federal airports to
prepare a 20-year master plan for future land uses,
types of permitted development, ground transport
and environmental management. Master plans are
required to be renewed every five years.
»» Acting as a major development trigger for high
impact airport development, this legislation provides
controls to mitigate impacts on the surrounding
community, transport network and environment.
→→ Airports (Control of On-Airport Activities)
Regulations 1997
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The Parking Infringement Notices Scheme as part of this
regulation enables the Airport to regulate and charge for
landside parking upon airport grounds.

16.1.3.2 Policy Context
→→ Connecting SEQ 2031: This state planning instrument
sets the high level vision for transport infrastructure
across south east Queensland until 2031. Key initiatives
that apply to airport planning include:
»» Extension of the Gold Coast heavy rail from Varsity
Lakes to Gold Coast (Coolangatta) Airport;
»» Extension of the Gold Coast light rail from
Broadbeach South to Coolangatta (via Gold
Coast Airport).
→→ South East Queensland Infrastructure Plan and
Program 2009-2026 (SEQIPP). The SEQIPP document
provides the program level detail to Connecting SEQ
2031. Despite being due for renewal as the Queensland
Infrastructure Plan in early 2016, SEQIPP specifies the
following relevant projects and delivery timeframes:
»» Extension of the Gold Coast heavy rail to Gold
Coast (Coolangatta) Airport – By 2026;
»» Upgrade of Gold Coast Airport road access (Gold
Coast Hwy) – 2013/14 – 2018/19.
→→ Gold Coast Transport Strategy 2031. Developed by
the City of Gold Coast (COGC), this strategy outlines
Council’s vision for all modes of transport across the
Gold Coast to 2031. Key initiatives and indicative
delivery timeframes include:
»» Extension of the Gold Coast light rail from
Broadbeach South to the Airport and corridor
preservation to Coolangatta;
»» Interim rapid bus services from the Airport to
Broadbeach South by 2018 (already implemented
as route 777 operating at 15 minute frequency);
»» Preservation of the heavy rail corridor from Elanora
to the Airport.

16.2 Existing Transport
Network
16.2.1

Road

The Airport and the project are accessed primarily via
Terminal Drive that connects via a signalised intersection
with the Gold Coast Highway, a state controlled road
which forms part of the district road network. The Gold
Coast Highway crosses from Queensland to New South
Wales within the vicinity of the project footprint.
The Pacific Motorway is a state controlled road which
forms part of the national road network connecting
Northern New South Wales with South East Queensland.
The Tugun Bypass section of the Pacific Motorway was
completed in mid-2008 and runs along the south-west
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boundary of the Airport, with a tunnel under the southern
section of the existing airport runway. Connecting to the
Tugun Bypass, Tweed Heads Bypass Interchange will
re-align the existing Tweed Heads Bypass to the new
interchange. This stage of the project is expected to be
built by around 2025.
There is a secondary access into the terminal precinct
from Eastern Avenue, and also a one-way exit to the Gold
Coast Highway via a roundabout on Terminal Drive.
Figure 16.2 shows the access arrangements at the
airport.
The internal road network, based on Terminal Drive,
is a one-way loop, two-lane single carriageway road.
Terminal Drive provides access the parking areas, terminal
pick-up and drop-off zones, a taxi feeder and also a
coach terminal.
Eastern Avenue provides access to a commercial area
between the Gold Coast Highway, General Aviation
Precinct and staff car park. Tom Norris Drive, accessed
off Terminal Drive provides access to the long term car
park, Southern Cross University, Australian Federal Police
Building and car rental storage facilities.

16.2.2

Parking

There are currently 4,251 car parking spaces at the
Airport, comprised of:

Table 16.1: Parking Capacity
Parking Category

Capacity

Shared Kerbside A

9

Shared Kerbside B

13

Shared Kerbside C

12

Short-term

216

Long-term – uncovered

635

Long term – covered

1,577

Rental cars – at terminal

297

Rental cars – storage

950

Mini-buses

10

Limousines

14

Coach terminal

16

Public buses

2

Staff car park and public overflow

500

TOTAL

4251

Within the car park in front of the terminal face roads,
there are approximately 1242 spaces which are allocated
for the short term (216 spaces), long term (covered) (960
spaces) and long term premium parking (66 spaces). The
long term uncovered car park (consisting of 635 spaces)
and a second long term covered car park (consisting of
550 spaces) are located approximately 350 metres from
the terminal building and walking is encouraged as the
mode of access.

16.2.3

Public Transport

The existing public transport network supporting the
Airport mainly consists of direct public bus services
including shuttles, taxis and indirectly via heavy rail and
the new G:Link light rail services. The current public
transport arrangement is presented in Figure 16.3.

16.2.3.1 Public Bus
The public bus services are contracted by TransLink.
Surfside Buslines operates the two routes that directly
service the airport terminal:
→→ Route 777 Airport, Burleigh Heads, Broadbeach South.
The route connects with G:Link at Broadbeach South
Station. Frequency is every 15 minutes between 4:05
am until 12:02 am, Monday to Sunday and public
holidays;
→→ Route 760 Tweed, Airport, the Pines, Varsity Lakes,
Robina Town Centre. Frequency is every 30 minutes
between 4:55 am to 10:08 pm Monday to Friday. On
Saturday, Sunday and public holidays the service runs
from 5:52 am to 8:39 pm;
→→ Route 700 and 768 do not connect with the terminal,
but serve the Gold Coast Highway near the Airport.
The nearest stop is approximately 700 metres (walking
distance) from the terminal. Adult fares using go card
for a bus journey from the Airport to common public
transport interchanges on the Gold Coast are $5.96
to Surfers Paradise, $5.24 to Broadbeach South and
$4.66 to Varsity Lakes Station.

16.2.3.2 Rail
Passengers travelling by heavy rail services must
interchange between bus and rail at Varsity Lakes Station,
via Route 760. The journey from the Airport to Varsity
Lakes takes approximately 30 minutes and bus and
rail timetables are well coordinated. Fares for a journey
via bus and heavy rail from the Airport to the common
destinations in Brisbane are:
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Table 16.2: Bus and Rail Fares – Gold Coast
Airport to Brisbane Transport Interchanges
Ticket Type

Brisbane City
(Zone 1 to 18)

go card adult
peak

Brisbane Airport
(Zones 1 to 18 and
Airtrain)

$16.28

$35.76

16.2.4

Rental Cars

Rental car services for passengers are provided in two
locations, with the majority contained in the main car
park adjacent to the terminal. Rental car providers at this
location include:
→→ Avis;
→→ Budget;
→→ Europcar;

Source: TransLink Journey Planner; accessed 18 December 2014

→→ Hertz;
→→ Redspot;

16.2.3.3 Shuttles, Coaches and
Limousines
Pick-up and drop-off for shuttles, coaches and limousines
occurs within the terminal carpark, next to the car rentals,
while the Gold Coast Tourist Shuttle and other larger bus
services operate from the coach terminal. A variety of
limousine and bus shuttle services also operate between
the Airport and:
→→ Brisbane;
→→ Tweed Heads;
→→ Byron Bay.
Other areas of northern New South Wales, including
Lismore and the Northern Rivers.
Figure 16.4 presents the recorded shuttle, coach and
limousine operators that have access arrangements and
accounts with the Airport for December 2014.

16.2.3.4 Taxis
Taxis licensed in Queensland and New South Wales serve
the Airport. Taxi facilities include 10 general purpose taxi
bays at a taxi pick up zone outside the domestic arrivals
area, plus one designated bay for New South Wales
licensed taxis. The New South Wales licensed taxis (Tweed
Cabs) cannot pick up a fare travelling into Queensland
from the Airport. The taxi holding area has capacity for 27
taxis and is located at the southern end of the terminal.
The taxi drop off zone is shared with the public pick
up and drop off area. Estimated taxi fares for journeys
between the Airport and common origins/destinations are
depicted in Table 16.3.

→→ Thrifty.
Other car rental providers are also located on-site. Second
tier car rentals are located in the car park at Eastern
Avenue approximately 350 metres north of the terminal.
Additional rental car facilities are located on Tom Norris
Drive and Arthur Butler Parade. This area is not for
passenger access and is used to provide supplementary
storage and servicing for rental vehicles. There are also a
number of rental operators that are located off-site from
the Airport and offer shuttle connections.

16.2.5

Pedestrian facilities are located along Terminal Drive,
connecting the terminal building with the Gold Coast
Highway. Internal pedestrian facilities including footpaths
connect parking areas with terminal buildings, and
covered walkways also connect the terminal with the
short-term car park and rental car parking.
On-road bicycle lanes are provided along the Gold Coast
Highway, and a shared pedestrian and bicycle facility
is located along the western side of the Gold Coast
Highway. Within the Airport, the roads are shared by
cycles and cars.

Table 16.3: Taxi Fares
Origin/Destination

Fare to/from the Airport
(GST inclusive)

Surfers Paradise

$49.00

Broadbeach South

$43.00

Source: Gold Coast Cabs Fare Estimator, accessed 18 December2014
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Figure 16.2: Gold Coast Airport Access Arrangements
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Figure 16.3: Existing Public Transport Network
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Figure 16.4: Recorded Shuttle, Coach and Limousine Operators
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16.3 Future Transport
Network Proposals

network includes an expanded light rail network, with the
existing light rail route extended south to Coolangatta and
connecting with the Airport.

There are a number of planned future transport network
changes at and in the vicinity of the Airport. These will be
driven by one of the following:

The strategy also highlights extension of the heavy rail
line south to Elanora and preservation of a corridor to
the Airport, with a suggested timeframe for construction
beyond 2031.

→→ Department of Transport and Main Roads
(Queensland);
→→ Roads and Maritime Services (New South Wales);
→→ City of Gold Coast (COGC);
→→ Queensland Airports Limited (2011 Master Plan);
→→ Developers.

16.3.1 Department of Transport and
Main Roads (DTMR)

16.3.4 Gold Coast Airport
Master Plan
A number of transport initiatives are identified in the
Master Plan and these are outlined in the sections below.
It should be noted that the 2017 Master Plan is currently
being prepared and the transport initiatives are subject
to review.

The Integrated Regional Transport Plan for South East
Queensland 2010 proposes within the 2031 transport
network, an extension of the heavy rail line from Varsity
Lakes to the Airport and an extension of the light rail
network to Coolangatta connecting with the Airport. The
scope of work is not included in any of DTMR’s forward
programs. Hence, it is highly unlikely to commence
prior to 2031.

16.3.4.1 Road Network

A concept for a new southern entry point to the Airport
has been developed adjacent to the existing Bilinga
overpass. This entry point will primarily be used by traffic
coming from the south of the Airport off the Tugun Bypass
and from the northern New South Wales region, to reduce
the reliance on the Terminal Drive entry/exit point.

A proposed central distributor road aligned parallel to
the Gold Coast Highway, acts as a high activity transport
corridor. This corridor would be a key linkage between the
three access points with the Gold Coast Highway and the
key destinations within the terminal.

A new northern entry point to the Airport, where the left
turn lane from the Airport onto the Gold Coast Highway
is currently located, will be developed as a signalised
intersection. This access point will be used by traffic
coming from the north of the Airport. However, the
scheme does not currently have any formal commitment
from DTMR as it is not included in any of their committed
forward programs

16.3.2
(RMS)

Roads and Maritime Services

The Lower Tweed and Pacific Highway Traffic Master
Plan 2006 describes future widening of the Tweed Heads
bypass to six lanes to meet future traffic demands,
expected to be developed around 2025.
An interchange with the Pacific Motorway and Kirkwood
Road is proposed with south-facing ramps, refer
Figure 16.5.

16.3.3

City of Gold Coast (COGC)

The Gold Coast City Transport Strategy 2031 (published
March 2013) includes a high-frequency public transport
network (refer Figure 16.6). This future public transport
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The Master Plan proposes two loop roads providing direct
access to the terminal frontage for arriving and departing
passengers. The northern loop road would service the
terminal departures, providing a public and taxi drop-off.
The southern loop would service the terminal arrivals and
incorporate a taxi rank.

16.3.4.2 Parking
The Master Plan identifies one consolidated public parking
area located adjacent to the terminal (multi-level structure)
accommodating up to 4,500 vehicles, providing for both
short-term and long-term public parking and up to 500 car
rental ready bays, to be managed and directed from within
the one parking precinct.
Staff parking would be provided within the Terminal
Precinct in the short to medium term but in the long term
may need to be provided remotely from the Terminal
Precinct with the use of shuttle buses.
Rental support areas are provided south of and in relatively
close proximity to the rental ready bays. Additional area
will be required for the overflow storage of rental cars on
the Airport, located remote from the Terminal Precinct.
However, there may be an opportunity to provide overflow
onsite if other parking can be consolidated.

16.3.4.3 Public Transport
The Master Plan includes an indicative corridor within
the airport lease for the future heavy rail line from Varsity
Lakes to the Airport. This corridor would pass under
the southern end of the main runway in a tunnel before
curving north to the terminal precinct. There is also

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

provision for the next stage of the Gold Coast light rail line
on the Airport. The future development of both rail lines
would be undertaken by the Queensland government.
The project is cognisant of these proposals and does not
preclude their future development.
A multi modal transit centre is proposed to be developed,
comprising an at-grade light rail station, an elevated heavy
rail station and a bus interchange, with direct walking
access to the terminal, Southern Cross University and
to commercial areas and direct traffic access from all
directions. This transport facility would function both as a
local and regional transport hub attracting not only airportrelated trips but also patrons from northern New South
Wales accessing south east Queensland.

signalised intersection to facilitate rezoning. The design of
the intersection will be the subject of a future DA. Subject
to the making of the LEP Amendment to permit the
proposed uses. Other relevant developments include:
→→ An approved 37 lot industrial subdivision at 60 Tringa
Street Tweed Heads West, located 750 metres south
from the project footprint. While the development is
approved, works have not yet commenced;
→→ A three storey Australian Federal Police office building
with an attached car park, located within the Airport,
for which construction has recently been completed;
→→ An approved bulky goods outlet and car park
on Parkes Drive Tweed Heads West, located
approximately 750 metres south-east from the
project footprint.

16.3.4.4 Walking and Cycling
The Master Plan identifies that pedestrian facilities would
be considerably upgraded to include a 50- metre wide
plaza fronting the terminal building. This plaza would be
connected to the multi modal transport facility and the
Gold Coast Highway via pedestrian paths.
Two cycling routes are proposed to be implemented
connecting the Gold Coast Highway cycle lanes with the
terminal servicing areas, to provide cyclists travelling from
either side of the Gold Coast Highway with a safe and
direct route to the terminal.

16.3.5

Development

Southern Cross University Gold Coast Campus has had a
MDP approved for the construction of a six-storey building
and an at-grade car park in the undeveloped area of the
campus within the Airport. There are currently no further
plans to develop additional stages of the campus.
Cobaki Estate is master planned community on the
New South Wales and Queensland border located 1.5
kilometres west of the Airport, refer Figure 16.7.
A concept plan has been approved for the 5,500 lot
development, with potential to house 12,000 people over
the next 20 years. The concept plan includes:
→→ Seventeen residential precincts;
→→ Detached houses, townhouses and multi-unit housing;
→→ A mixed use Town Centre and Neighbourhood Centre;
→→ Community and education precincts.
The Border Park Raceway is currently subject to
a Planning Proposal seeking to rezone the site for
employment purposes through a mix of B7 Business
Park zone and retaining the RE2 Private Recreation zone
over areas of ecological significance. The site is located
just north of Pacific Motorway and Gold Coast Highway
Intersection and approximately 900 metres south-east of
the project footprint, refer Figure 16.8. The Border Park
Planning Proposal is seeking in principle support from
NSW Roads and Maritime Services (RMS) to permit a

Major Development Plan

295

Figure 16.5: Kirkwood Road to Kennedy Drive

→
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Figure 16.6: Gold Coast Transport Strategy 2031 Public Transport Network

Source: City of Gold Coast accessed on 06 January 2015 at http://www.goldcoast.qld.gov.au/gold-coast-city-transport-strategy-8579.html
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Figure 16.7: Cobaki Estate Master Plan

Source: Leda Manorstead Pty Ltd, Cobaki Development Application for Precinct 1 and 2, December 2010
Approved for use by Leda Holdings Pty.Ltd.

Figure 16.8: Border Park Raceway Site Stage 2 Concept Plan

Source: Transport and Traffic Planning Associates Report on the Border Park Raceway Site Assessment of Traffic and Parking Implications, November 2014.
Approved for use by Bunnings Group Limited

298

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

16.4 Passenger Demands
The Airport is the sixth busiest airport in Australia. In 2014,
5,846,000 airline passengers travelled through the Airport,
representing growth of 0.9 percent from the year prior.
Table 16.4 presents the composition of passengers for
2013 and 2014.
Historical passenger volumes for both domestic and
international passenger movements have been trending
upwards. The main runway was extended in 2007,
and an associated increase in international passenger
movements is reflected as Air Asia X, Jetstar and Scoot
all commenced direct international services between the
Gold Coast and Asia. Domestic passenger movements
have also been steadily increasing over time.
The current busy hour demands for aircraft were
established using data for the twelve month period
between April 2013 and March 2014. The peak hour
passenger capacity, load factors and estimated passenger
numbers are summarised in Table 16.5.

Relatively high growth rates have been experienced due to
the increase in low cost carrier airlines both domestically
and internationally within the South East Asia region. The
Airport has a relatively high average passenger per flight
ratio (compared with other major Australian airports), due
to the fact that the minimum size of aircraft currently used
are Code C jets, often configured in high density single
class layouts.
The Airport currently serves three markets:
1. Domestic: the domestic market is expected to continue
to grow in line with the domestic industry;
2. Short-haul international to New Zealand: The
trans-Tasman market is relatively mature, but has
experienced a recent increase resulting from low cost
carrier growth;
3. Asia (comprising Japan and South East Asia).
Annual passenger growth was calculated using the
passenger demand forecasts, future introduced markets
and capacity increments.

Table 16.4: Gold Coast Airport Passenger Numbers, 2012 and 2013

Domestic
International
Total

2013

2014

Growth

4,883,454

4,945,000

1.3%

911,995

901,000

-1.2%

5,795,449

5,846,000

0.9%

Table 16.5: Peak Hour Passenger Volumes

Sector

Day

Time

Estimated Passengers

Arrivals

Sunday

16:10

1,361

Departures

Monday

07:50

1,253

International Arrivals

Thursday

07:45

677

Wednesday

08:30

663

Domestic Arrivals

Sunday

16:10

1,244

Domestic Departures

Monday

07:55

1,111

International Departures

Source: Gold Coast Airport Terminal Planning Busy Hour Selection, Airbiz, May 2014
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16.5 Mode Share
As part of the Master Plan, existing ground transport
usage mode split assumptions were calculated. The
mode share calculations, shown in Table 16.6, define the
various transport options and draw on customer interview
surveys from 2014.
On average, for the local market, passenger drop-offs and
pick-ups with the use of a friend’s or relative’s car account
for 55 percent of the total ground transport movements
while the use of one’s own car accounts for 28 percent;
the use of taxis, 8 percent and the use of buses, 7
percent.
The visitor market mode share assumptions show a higher
uptake of taxi and public bus. On average, the use of
taxis and buses account for 18 percent and 23 percent of
passenger ground transport movements respectively. The
use of rental cars is also much higher with an average of
24 percent.

Along Eastern Avenue intersection counts were completed
on the 18 December 2014 and 19 December 2014. The
estimated daily flows along Eastern Avenue, based on a
conversion factor between peak hour and daily flows are:
→→ 630 daily vehicles travel inbound;
→→ 540 daily vehicles travel outbound.
As the December 2014 traffic counts were undertaken
during the Southern Cross University semester holidays,
the demands associated with the university have been
overlaid on seasonally adjusted airport demands to
ensure that the impacts are identified and able to
be accommodated.

16.6.1 Intersection Capacity
Analysis
16.6.1.1 Location of Modelled
Intersections

16.6 Existing Traffic Volumes

Figure 16.10 presents the location of each of the
intersections that have been assessed as part of the
intersection analysis. In total, four intersections have been
assessed, including:

Figure 16.9 presents existing traffic count data collected in
2013, the average daily traffic in the Airport precinct was:

→→ Gold Coast Highway / Terminal Drive;

→→ 49,300 daily vehicles travel on the Pacific Motorway
(Tugun Bypass);

→→ Eastern Avenue / Terminal Drive Roundabout;

→→ 38,700 daily vehicles travel on the Gold Coast Highway
near Sand Street, Tugun;
→→ 15,000 daily vehicles travel on the Gold Coast Highway
south of the Bilinga Overpass.
Additional traffic count data was collected within the
airport road network, on Terminal Drive, during the
weekdays between 7 April 2014 and 21 April 2014. The
count data highlights that:
→→ 5,900 daily vehicles travel inbound on Terminal Drive to
the terminal precinct;
→→ 8,600 daily vehicles travel outbound on Terminal Drive
from the terminal precinct.

→→ Eastern Avenue / Terminal Drive Gyratory;
→→ Terminal Drive / Tom Norris Drive Intersection.

16.6.1.2 Failure Definition
To inform the capacity assessment, the adopted definition
of failure for infrastructure is Degree of Saturation (DOS).
The metric for understanding DOS comprises of a range of
zero to one, with one indicating that the infrastructure has
reached 100 percent of its capacity. The desired DOS for
an intersection should in general be less than 0.95. DOS
can exceed one in theory, due to increasing demands,
in reality once an intersection exceeds 100 percent
of capacity; significant breakdowns in traffic flow are
experienced, presenting a gridlocked situation. Table 16.9
presents the utilised metrics for failure definition in relation
to transportation infrastructure.

Table 16.6: Surveyed Market Mode Share, 2014
Mode Splits 2014

Overall

Local Market

Visitor Market

Friend’s/Relative’s Car

37%

55%

29%

Taxi/ Limousine

15%

8%

18%

Bus

18%

7%

23%

Own Car

10%

28%

1%

Rental Car

16%

<1%

24%

Other

4%

2%

5%

300

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Figure 16.9: Traffic Volumes 2013
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Figure 16.10: Location of Modelled Intersections
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16.6.1.3 Level of Service for Signalised
and Un-signalised Intersections

16.6.1.7 Eastern Avenue/Terminal Drive
Roundabout

The level of service for signalised and un-signalised
intersections is displayed in Table 16.7 and Table 16.8.

The Eastern Avenue/Terminal Drive roundabout
configuration is shown in Figure 16.13.

16.6.1.4 Degree of Saturation
The degree of saturation definitions are detailed in
Table 16.9.

16.6.1.5 Gold Coast Highway/Terminal
Drive
The Gold Coast Highway/Terminal Drive intersection
configuration is shown in Figure 16.11. The signalised
intersection was modelled for the morning and afternoon
peak hours. The time periods for the peak periods were
07:00 – 08:00 am and 16:00-17:00 pm respectively.
According to intersection modelling results the intersection
is operating in satisfactorily conditions during the peak
periods. The DOS for each approach arm is reported in
Table 16.10.

16.6.1.6 Terminal Drive Gyratory
The Terminal Drive Gyratory configuration is shown in
Figure 16.12 and comprises inbound and outbound
sections of Terminal Drive as well as Eastern Avenue.

Table 16.12 shows the intersection modelling results for
the Eastern Avenue/Terminal Drive roundabout. Based on
December 2014 demands the intersection is operating
in free flow conditions during both the morning and
afternoon peak periods.

16.6.1.8 Terminal Drive/Tom Norris Drive
The Terminal Drive/Tom Norris Drive intersection is shown
in Figure 16.14 and was modelled using December 2014
demands, with additional traffic considered to allow for the
semester periods of Southern Cross University.
The Terminal Drive/Tom Norris Drive Intersection has
been identified as operating at capacity during the PM
peak hour when a large number of vehicles are exiting
Southern Cross University. The DOS of each approach to
the intersection is presented in Table 16.13, indicating
that the delays for vehicles turning right out of Tom Norris
Drive are expected to be a capacity issue in future years.
During the interim years however, it is expected that
drivers may turn left into Terminal Drive rather than wait for
a bigger gap.

The intersection analysis results for the Terminal Drive
Gyratory are presented in Table 16.11. Based on the
current demands the intersection is operating in free
flow conditions during both the morning and afternoon
peak periods.

Table 16.7: Level of Services for Signalised Intersections

Level of Service

Average Control Delay (sec/veh)

General Description

A

< 10

B

> 10 – 20

Stable Flow (Slight Delays)

C

>20 – 35

Stable Flow ( Acceptable Delays)

D

>35 – 55

Approaching unsuitable flow (tolerate delay,
occasionally wait through more than one signal cycle
before proceeding)

E

>55 – 80

Unsuitable Flow (Intolerable Delay)

F

>80

Free Flow

Forced Flow (Jammed)
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Table 16.8: Level of Services for Un-signalised Intersections

Level of Service

Average Control Delay (sec/veh)

A

0 – 10

B

>10 – 15

C

>15 – 25

D

>25 – 35

E

>35 – 50

F

>50

Table 16.9: Degree of Saturation Definitions

Degree of Saturation (DOS)

Expected Operating Environment

DOS >1.0

Passengers cannot enter the Airport, parking or other facility due to oversaturation
of multiple avenues. Construction vehicles cannot access the site, or students are
unable to get to university etc.
Alternative options are also oversaturated and passengers are unable to access the
terminal

DOS 1.0

Oversaturation of Infrastructure or Kerbside Demand >100% of Capacity
Level of Service E - F
Queuing prevents safe operation of previous intersections

DOS 0.8 – 1.0

Infrastructure or Kerbside is consistently operating within a range of 80-100% of
capacity
Level of Service D - E
Vehicles queues are consistently long but the network can continue to operate

DOS 0.6 – 0.8

Infrastructure or Kerbside may operate close to saturation (~80%) during isolated
events but continues to operate
Level of Service C - D
Vehicle queues may rarely impact on the performance of adjacent infrastructure for
short periods

DOS <0.6

Infrastructure or Kerbside operating well within capacity, with uncontrollable events
such as breakdowns causing short term delays
Level of Service A - B
Isolated short term queues may be identified accessing the most desirable locations.
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Figure 16.11: Current Gold Coast Highway/Terminal Drive Intersection

Table 16.10: Gold Coast Highway/Terminal Drive Intersection Baseline Conditions
Approach Arm

Morning Peak Hour (DOS)

Afternoon Peak Hour (DOS)

Gold Coast Hwy (Northbound)

0.41

0.42

Local Access Street

0.42

0.38

Gold Coast Hwy (Southbound)

0.41

0.43

Terminal Drive

0.42

0.43

Overall

0.42

0.43

Major Development Plan

305

Figure 16.12: Current Terminal Drive Gyratory

Table 16.11: Terminal Drive Gyratory Intersection Baseline Conditions
Approach Arm

Morning Peak Hour (DOS)

Afternoon Peak Hour (DOS)

Terminal Drive (Outbound)

0.05

0.10

Terminal Drive (Inbound)

0.28

0.27

Local Access

0.02

0.03

Eastern Avenue

0.32

0.39

Overall

0.32

0.39
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Figure 16.13: Eastern Avenue/Terminal Drive Roundabout Layout

Table 16.12: Eastern Avenue/Terminal Drive Roundabout Baseline Conditions
Approach Arm

Morning Peak Hour (DOS)

Afternoon Peak Hour (DOS)

Terminal Drive (Outbound)

0.48

0.56

Eastern Avenue (East)

0.05

0.05

Terminal Drive (Inbound)

0.01

0.01

Eastern Avenue (West)

0.12

0.13

Overall

0.48

0.56
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Figure 16.14: Terminal Drive/Tom Norris Drive Layout

Table 16.13: Terminal Drive/Tom Norris Drive Intersection Baseline Conditions
Approach Arm

Morning Peak Hour (DOS)

Afternoon Peak Hour (DOS)

Tom Norris Drive

0.64

1.07

Terminal Drive (Inbound)

0.32

0.23

Overall

0.64

1.07

16.7 Impact Assessment
16.7.1 Transport Facilities –
Standard Mitigation Measures
16.7.1.1 Terminal Building
To facilitate the planned expansion of the terminal building,
some existing transport facilities and services will no longer
be able to operate and need to be relocated. These include
the taxi waiting area and terminal loading dock.
Figure 16.15 provides a visual representation of the
relocations. The relocation of the transport facilities are
required to address the following project impacts:
→→ Taxi waiting area: As the terminal building expansion

308

will encroach on the existing taxi waiting area, this has
been identified for relocation. The taxi waiting area
will be relocated within the new consolidated ground
transport facility;
→→ Loading dock, waste transfer area and retail storage:
Planned to be relocated to the northern end of the
terminal. Future airside planning and landside constraints
prevent a simple relocation, and in order to accommodate
servicing facilities, the current airside fence will need to
be shifted to accommodate a new dedicated access for
service vehicles, while the former baggage receiving area
will be converted to the waste transfer area.
→→ Coach Terminal: A new building to house the retail
storage (approximately 750 m2) will be constructed within
the existing coach terminal area. The coach terminal
will be relocated to the southern end of the terminal

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

expansion, into the consolidated ground transport facility.
→→ Taxi rank: In order to provide appropriate circulation
and minimize congestion at the front of the terminal, the
existing taxi rank will be relocated along the edge of a
new pedestrian plaza adjacent to the arrivals hall. The
location of the new taxi rank has be chosen to coincide
with the alignment of the face roads in the future when
the plaza is extended along the face of the terminal, as
depicted in the Master Plan.
The impacts of relocating these facilities are expected
to be minor, as the new locations are areas to which
adequate access can be provided, without impacting
on the planned operation of the Airport. There are minor
benefits associated with the relocation of the loading vehicle
demands and the taxi pick-up away from the terminal
face roads such as releasing the capacity for passenger
transport and reducing the number of service vehicles
driving immediately past the terminal. Relocating the taxi
waiting area creates additional capacity for other modes.

16.7.1.2 Construction Related Demands
Construction planning for the project indicates that
the busiest period with respect to construction traffic
accessing the Airport is expected to be between October
2016 and March 2017. During this period, when site
clearing, drain realignment and apron earthworks are
being undertaken, there is anticipated to be approximately
18 two-way peak hour trips requiring access to the site.
Terminal expansion construction work is not anticipated to
impact on peak hour traffic during this time.
Peak traffic volumes generated as follows:
→→ Clearing of Vegetation;
»» Assumes 1 B-Double every 10 minutes over an eight
hour day over three months.

16.7.2 Intersection Capacity –
Standard Mitigation Measures
16.7.2.1 Gold Coast Highway/Terminal
Drive
Under the full development scenario where all
developments proceed, the Gold Coast Highway/Terminal
Drive intersection provides an acceptable level of service.
Table 16.14 summarises the forecast performances.

16.7.2.2 Terminal Drive/Eastern Avenue
The Terminal Drive/Eastern Avenue Gyratory is forecast to
operate well within capacity. Table 16.15 summarises the
forecast performances in 2018 and 2023.

16.7.2.3 Eastern Avenue/Terminal Drive
The Eastern Avenue/Terminal Drive Roundabout is
forecast to operate well within capacity in 2018.
Table 16.16 summarises the forecast performances.

16.7.2.4 Terminal Drive/Tom Norris Drive
The intersection of Terminal Drive and Tom Norris Drive
is anticipated to experience minimal impacts due to
the project, despite currently operating at capacity. The
primary difference from the with and without project
scenarios involves the relocation of the taxi waiting area,
which results in all approaching taxis turning left at Tom
Norris Drive, which is expected to have minor benefits
to the operation of the intersection. Signalising this
intersection would significantly improve the operation as
shown in Table 16.17.

→→ Earthworks
»» Three truck deliveries per hour over four to five months;
»» 12 concrete deliveries per day.
The number of total trips per peak hour will decrease if the
potential on-site concrete batching plant goes ahead. This
will remove the need for concrete deliveries.
These demands have been added to the forecast 2018
intersection traffic flows for impact assessment purposes.
The traffic assessment has identified that construction
traffic accessing the site via the Terminal Drive/Tom
Norris Drive intersection will contribute to the worsening
of the performance of that intersection. Therefore, a new
construction access will be created connecting the project
footprint to the Gold Coast Highway. The new construction
access from the Gold Coast Highway is depicted in Figure
16.15.
It is predicted that the new intersection will not cause an
impact on the Gold Coast Highway and will not have any
impacts on the internal airport road network.
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Figure 16.15: Landside Impacts of Terminal Expansion
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Table 16.14: Gold Coast Highway/Terminal Drive Intersection 2018 and 2023 Peak Conditions

2018
Approach Arm

2023

AM Peak Hour
(DOS)

PM Peak Hour
(DOS)

AM Peak Hour
(DOS)

PM Peak Hour
(DOS)

Gold Coast Hwy (Northbound)

0.74

0.70

0.92

0.81

Local Access Street

0.51

0.48

0.74

0.64

Gold Coast Hwy (Southbound)

0.84

0.70

0.95

0.78

Terminal Drive

0.81

0.69

0.95

0.81

Overall

0.84

0.70

0.95

0.81

Table 16.15: Terminal Drive Gyratory Intersection 2018 and 2023 Peak Conditions

2018
Approach Arm

2023

AM Peak Hour
(DOS)

PM Peak Hour
(DOS)

AM Peak Hour
(DOS)

PM Peak Hour
(DOS)

Terminal Drive (Eastbound/ Outbound)

0.22

0.36

0.24

0.39

Terminal Drive (Westbound/ Inbound)

0.63

0.42

0.75

0.55

Local Access

0.04

0.07

0.05

0.12

Eastern Avenue

0.50

0.69

0.60

0.85

Overall

0.63

0.69

0.75

0.85

Table 16.16: Eastern Avenue/Terminal Drive Roundabout 2018 and 2023 Peak Conditions

2018
Approach Arm

2023

AM Peak Hour
(DOS)

PM Peak Hour
(DOS)

Approach Arm

AM Peak Hour
(DOS)

Terminal Drive (Eastbound/ Outbound)

0.57

0.66

0.70

0.81

Eastern Avenue (South)

0.05

0.06

0.06

0.07

Terminal Drive (Westbound/ Inbound)

0.01

0.02

0.02

0.02

Eastern Avenue (North)

0.16

0.18

0.23

0.28

Overall

0.57

0.66

0.70

0.81
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Table 16.17: Terminal Drive/Tom Norris Drive Intersection 2018 and 2023 Peak Conditions
with and without Project LIFT

2018

Give Way

2023

Without
the project

With
the project

Without
the project

With
the project

AM

PM

AM

PM

AM

PM

AM

PM

Tom Norris Drive

1.12

1.69

2.03

2.22

2.08

3.10

3.25

3.66

Terminal Drive

0.40

0.25

0.54

0.25

0.39

0.32

0.56

0.31

Overall

1.12

1.69

2.03

2.22

2.08

3.10

3.25

3.66

Signalised

AM

PM

AM

PM

AM

PM

AM

PM

Tom Norris Drive

0.41

0.54

0.58

0.69

0.49

0.66

0.60

0.71

Terminal Drive

0.42

0.55

0.54

0.69

0.51

0.69

0.56

0.70

Overall

0.42

0.55

0.58

0.69

0.51

0.69

0.60

0.71

16.7.3 Landside Passenger Modes –
Standard Mitigation Measures

construction parking. If required, this area can also be
used as an interim solution to accommodate growing
parking demand after project construction has finished.

16.7.3.1 Parking
The additional passenger carrying capacity provided by the
project is anticipated to be an additional two aircraft during
the peak hour. Converting the additional aircraft movements
into landside parking demands indicates that the impact of
the project is approximately 42 long-term parking spaces,
six short-term and 27 rental vehicle spaces.
Table 16.18 and Figure 16.16 provide an indication of the
additional demands associated with the project.
By 2023, this demand is expected to increase to 131
long-term parking spaces, 19 short-term and 84 rental
vehicle spaces.
GCAPL is currently undertaking a Ground Transport
Master Plan to identify the works required to address
the wider transport issues of the Airport. The Ground
Transport Master Plan is anticipated to be finalised in
2016 as it will be required for the next Airport Master
Plan due in May 2017. The car parking demand at the
Airport, including demand created by the project, will be
incorporated within the Ground Transport Master Plan in
order to maintain the acceptable car parking levels.
During the construction stage of the project, an area
within the project footprint has been identified as the
construction compound, which includes provision for

312

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Table 16.18: Project LIFT Parking Demands

Spaces Required for Project LIFT - 2018

Spaces Required for Project LIFT - 2023

Parking Markets
Demand

% of Supply

Demand

% of Supply

Rental cars

6

2%

18

7%

Rental Servicing

21

2%

66

7%

Short Term Parking

6

3%

19

9%

Premium Long Term
Parking

1

2%

3

5%

Long-Term Parking 1
(Covered)

24

3%

75

8%

Long-Term Parking 2
(Covered)

5

1%

16

3%

Long-Term Parking
(Uncovered)

11

2%

34

6%

Overflow LTCP

1

1%

3

2%

Long-Term Parking

42

2%

131

6%

Figure 16.16: Project LIFT Car Parking Demands
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16.7.3.2 Kerbside
Forecast kerbside vehicle demands, with or without the
project, are to generally operate within capacity, with the
exception of the shared departures drop-off area (Shared
Area A). The location of each designated shared area is
shown in Figure 16.17 whilst the applicable demand,
capacity and V/C volumes for 2018 and 2023 are outlined
in Table 16.19 and 16.20 respectively.
Shared Area A

Plan prior to commencement of the operational phase of
the project in 2018.
The treatment measures, or staged delivery of interim
measures, will be determined in accordance with the
traffic delay/queue thresholds identified in the Ground
Transport Master Plan. These may include a range of
long and short term measures which include but are not
limited to:
→→ Provision of a peak hour traffic controller or temporary
signals to manage queue lengths;

The location of Shared Area A has been identified as
being favoured by drivers as the most popular location for
dropping off passengers that are departing the Airport.
This operational arrangement results in the underutilisation
of shared areas B and C, while oversaturating Shared Area
A in 2018.

→→ Encouraging drivers to turn left at the intersection
rather than waiting for a gap to turn right;

In line with observations, the kerbside demand model
forecasts that Shared Area A experiences periods of
oversaturation, and may operate at capacity for some
periods during the peak hour. By 2018 this area is forecast
to be operating at capacity for the full peak hour, which is
expected to result in significant queuing and impacts that
prevent the effective operation of other areas.

→→ Provision of an alternative route.

In 2018, the reorganisation of the terminal layout may
favour the natural shift of drop-off demands to the
northern end of the terminal and with appropriate signage
the situation can be managed effectively. In the event
that the situation remains, a signage and enforcement
presence may be required to ensure that drivers are
redistributing to the northern end of the terminal.

16.7.4 Additional Mitigation
Measures
16.7.4.1 Terminal Drive/Tom Norris Drive
Intersection
The Terminal Drive/Tom Norris Drive Intersection has been
identified as operating at capacity during the PM Peak
hour when a large number of vehicles are exiting Southern
Cross University. It is expected that the performance of
this intersection will deteriorate due to increasing traffic
volumes associated forecast growth in car hire usage and
increasing student numbers associated with Southern
Cross University Building C.

→→ Widening of Tom Norris Drive to provide a dedicated
left turn lane to reduce possible queuing;
→→ Provision of traffic signals at the Terminal Drive/Tom
Norris Drive Intersection;

These measures are expected to provide the management
required to mitigate any issues until more permanent
solutions developed as part of the Ground Transport
Master Plan can be implemented.

16.7.5

16.7.5.1 Definition of Impact
Significance Criteria
Residual impacts are assessed based on their
significance, likelihood and corresponding risk rating.
This section details the criteria in this residual impact
assessment. Table 16.21 outlines the Significance Criteria.

16.7.5.2 Residual Impacts Summary
Table 16.22 presents the identified residual impacts
identified in this impact assessment, that may need to
be addressed in future stages post the completion of
the project.

The Airport is currently undertaking a Ground Transport
Master Plan to identify the works required to address
the wider transport issues at the Airport. Treatment of
this intersection will be incorporated within the Ground
Transport Master plan in order to ensure that the solution
will be compatible with expected changes to the wider
terminal precinct road network. The Ground Transport
Master Plan will be finalised by 2016 as it is a required
input to the next Airport Master Plan due in May 2017. As
such there will be sufficient time to implement the required
treatment measures from the Ground Transport Master
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Table 16.19: Capacities and Forecast Kerbside Vehicle Demands per hour 2018

Kerbside Area

Supply 2015
(C)

Kerbside Required without
Project LIFT - 2018

Kerbside Required for Project
LIFT - 2018

Demand (V)

V/C

Demand (V)

V/C

Shared Area A

300

334

111%

342

114%

Shared Area B

400

158

40%

162

40%

Shared Area C

340

158

47%

162

48%

Table 16.20: Capacities and Forecast Kerbside Vehicle Demands per hour 2023

Kerbside Area

Supply 2015
(C)

Kerbside Required without
Project LIFT - 2023

Kerbside Required for Project
LIFT - 2023

Demand (V)

V/C

Demand (V)

V/C

Shared Area A

300

394

131%

417

139%

Shared Area B

400

186

47%

197

49%

Shared Area C

340

186

55%

197

58%

Figure 16.17: Shared Kerbside Area Designation
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Table 16.21: Significance Criteria

Significance

Impact Classification

Criteria

Very High

Very high impact on the regional road
network infrastructure affecting airport
and non-airport related uses

Oversaturation of infrastructure external to the Airport
beyond the study area

High

High impact that prevents passengers
entering or exiting the Airport for an
extended period

Oversaturation of infrastructure or kerbside demand
>100% of capacity
Level of Service E-F
Queuing prevents safe operation of intersections

Moderate

Impact moderate that causes delays
to passengers or traffic for short,
manageable periods

Infrastructure or kerbside is consistently operating
within a range of 80 - 100% of capacity
Level of Service D - E
Vehicles queues are consistently long but the network
can continue to operate

Minor

Impact recognisable and of
inconvenience to passengers but
manageable to the point that it is
acceptable

Infrastructure or kerbside may operate close to
saturation (>80%) during isolated events but continues
to operate
Level of Service C - D
Vehicle queues may rarely impact on the performance
of adjacent infrastructure for short periods

Negligible

Impacts may be theoretical and
unnoticed from a passenger perspective

Infrastructure or kerbside operating well within
capacity, with uncontrollable events such as
breakdowns causing short term delays
Level of Service A - B
Isolated short term queues may be identified accessing
the most desirable locations.
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Construction
vehicles impacting
on road capacity

Expansion of the
terminal footprint
will require closure
of taxi waiting area

Expansion of the
terminal footprint
will require to
closure of loading
dock facility

Relocation of
loading dock,
waste transfer
and retail storage
requires relocation
of the coach
terminal

Project
Construction

Terminal
Expansion

Terminal
Expansion

Loading dock,
waste transfer
and retail
storage

Relocate coach
terminal into
consolidated ground
transport facility

Relocate to northern
end of terminal, with
construction of new
access road.

Relocate taxi waiting
area to adjacent
unused land parcel.

Provide a dedicated
construction access
independent of
passenger access
roads, subject to RMS
Approvals

Negligible

Negligible

Negligible

Minor

Almost
certain

Almost
certain

Almost
certain

Unlikely

Likelihood
of Impact

Risk
Rating

Low

Low

Low

Low

Retain a drop off area at the
northern end of the terminal for
all ground transport modes, to
minimise walking distance for
departing passengers

No additional mitigation
required.

No additional mitigation
required.

Negligible

Negligible

Negligible

Minor

Almost
certain

Almost
certain

Almost
certain

Unlikely

Significance Likelihood
of Impact
of Impact

Additional Mitigation
Measures

Significance
of Impact

Standard Mitigation
Measures Required

Impacting
Processes

Impact Detail

Residual Assessment with Additional Mitigation in Place

Initial Assessment with Standard Mitigation in Place

Traffic Impacts

Table 16.22: Traffic Impact Assessment

Low

Low

Low

Low

Residual
Risk
Rating
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Additional
passenger growth
requires additional
parking to be
provided

Increased
passenger growth
may put further
pressure on shared
pick-up and drop
off areas

Increased vehicles
movements may
put further pressure
on the intersection
performance and
road network

Project related
Passenger
growth - 2018
and 2023

Increased
vehicle
movements,
specifically
impacting
Terminal Drive /
Tom Norris Drive

Impact Detail

Project related
Passenger
growth - 2018
and 2023

Impacting
Processes

Traffic Impacts

Peak hour traffic
management and
monitor the intersection
performance

Peak hour
management and
enforcement through
staff presence

Provide temporary
parking spaces where
possible with an as
needed approach

Standard Mitigation
Measures Required

Moderate

Moderate

Moderate

Significance
of Impact

Likely

Likely

Likely

Likelihood
of Impact

Initial Assessment with Standard Mitigation in Place

Medium

Medium

Medium

Risk
Rating

(Ongoing assessment of
intersection capacity)

Reconfigure intersection

(Ongoing assessment of
kerbside capacity)

Investigate provision of
additional capacity at the
northern end of the terminal
with potential closure of
southern shared area.

Allocate specific areas for
parking, utilising some of the
project footprint for some short
term capacity

Additional Mitigation
Measures

Negligible

Minor

Moderate

Unlikely

Unlikely

Unlikely

Significance Likelihood
of Impact
of Impact

Residual Assessment with Additional Mitigation in Place

Very Low

Low

Low

Residual
Risk
Rating
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17.0

Landscape and Visual
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17

Landscape and Visual

17.1 Introduction
This Chapter describes and assesses the visual and
landscape character impact of the southern expansion
to the existing terminal (T1) building and regular public
transport (RPT) apron at the Gold Coast Airport.
The study area for this assessment includes all areas
from which the site is likely to be clearly seen. This area
extends generally to Bilinga in the east, Kirra Hill in the
south, Tweed Heads West and Piggabeen in the west, and
Currumbin in the north, refer Figure 17.1.

17.1.1

Methodology

The methodology for this landscape and visual impact
assessment is based on a number of international
guidance documents including:
→→ The Guidance for Landscape and Visual Impact
Assessment (GLVIA), Third Edition, 2013, prepared by
the Landscape Institute and Institute of Environmental
Management & Assessment, UK;
→→ The US Forestry Service 1996, Scenic Management
System (SMS) as described in the publication
‘Landscape Aesthetics: A Handbook of Scenery
Management’, US Forestry Service, USA.
In addition, the methodology for this landscape and visual
impact assessment is also guided by the RMS Guidance
note EIA-N04 Guidelines for Landscape Character and
Visual Impact Assessment, 2013.
The landscape and visual impact significance criteria
have been based on the guidance offered in these
documents as well as the parameters found in the EPBC
Act, Significant Impact Guidelines 1.2 – Actions on, or
impacting upon, Commonwealth land and Actions by
Commonwealth Agencies, 2013.
This landscape and visual impact assessment has been
undertaken in the following steps:
→→ Identification of existing landscape and visual
conditions and key viewpoints;
→→ Identification of the project landscape character;
→→ Assessment of landscape character impact;
→→ Assessment of visual impact;
→→ Risk assessment including opportunities for standard
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and additional mitigation;
→→ Identification of cumulative landscape and
visual impact;
The methodology for these tasks is explained in the
following sections.

17.1.2 Identification of Existing
Visual Conditions and Representative
Viewpoints
A visual inspection of the study area was carried out
during December 2014, January and February of 2015.
This inspection was used to evaluate the existing
landscape character of the area and photograph a range
of views to the project footprint.
In order to appreciate the baseline condition, a series of
representative viewpoints have been selected to illustrate
the visual influence of the project. These viewpoints
represent publicly accessible views from a range of
locations and viewing situations. Particular attention was
paid to views from residential properties and places where
viewers are expected to congregate such as parks and
reserves, approach roads and elevated lookouts.

17.1.3 Identification of the Project
Character
The project character is described in terms of the
elements which would be seen in views to the site,
and which would have a potential impact on the future
landscape character and views of the project. This
includes a description of the infrastructure, the activities
that would be seen during construction, operation and
maintenance during the day and night. These elements are
described in terms of their form, shape, mass and scale,
key materials and treatments of the structures, movement
and lighting where this is known.

17.1.4

Visual Impact Assessment

The assessment of visual impact is based on the
identification of the level of visual modification created by
the project, and the sensitivity of the viewer. Combined,
these characteristics of the view are then considered to
assign a level of likely visual impact. This approach is
explained more fully in the following paragraphs.
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Figure 17.1: Zone of Visual Influence and Viewpoint Location Plan

Visual Sensitivity
Visual sensitivity refers to the nature and duration of views.
Locations from which a view would potentially be seen
for a longer duration, where there are higher numbers of
potential viewers and where visual amenity is important
to viewers can be regarded as having a higher visual
sensitivity. In addition, any views recognised by local, state
or federal planning regulations would, by nature of their
recognition in these documents, increase the sensitivity
level of the view.

→→ E1: Intrinsically dark landscapes – National parks,
state forests;
→→ E2: Low district brightness areas – rural, small village,
or relatively dark urban locations;
→→ E3: Medium district brightness areas – small town
centres or urban locations;
→→ E4: High district brightness areas – town/city centres
with high levels of night time activity;
Specific features of the lit landscape are the described in
terms of:

In order to ensure the assessment of impact is
reasonable, the sensitivity of a viewpoint is considered
in the broadest context of possible views, from those of
national importance through to those considered to have
a neighbourhood visual importance. For this reason the
following terminology is used to describe the level of visual
sensitivity, refer Table 17.1.

→→ Sky glow – the brightening of the night sky above our
towns, cities and countryside;

Visual Modification

17.1.5 Landscape Impact
Assessment

Visual modification describes the extent of change
resulting from the project and the compatibility of these
new elements with the surrounding landscape. There are
some general principles which determine the level of visual
modification; these include elements relating to the view
itself such as distance, landform, backdrop, and contrast.
There are also characteristics of the development
itself which are: scale, form and alignment. Visual
modification can result in an improvement or reduction in
visual amenity.
A high degree of visual modification would result if
the development contrasts strongly with the existing
landscape. A low degree of visual modification occurs
if there is minimal visual contrast and a high level
of integration of form, line, shape, pattern, colour
or texture values between the development and
the environment in which it sits. In this situation the
development may be noticeable, but does not markedly
contrast with the existing modified landscape. Table
17.2 lists the terminology used to describe the level of
visual modification.
Assessment of Night Time Visual Impact
The assessment of night time impact has been undertaken
with a similar methodology to the daytime assessment.
However, rather than assessing particular viewpoints or
landscape features, this assessment draws upon the
guidance of the Institution of Lighting Engineers (UK), and
their ‘Guidance for the reduction of obtrusive light’ (2005).
This guidance note identifies environmental zones, useful
for the categorising of night time landscape settings.
These zones are:
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→→ Glare – the uncomfortable brightness of a light source
when viewed against a dark background;
→→ Light trespass – the spilling of light beyond the
boundary of the property or area being lit.

Following a similar process to the assessment of visual
impacts the landscape impact assessment will be based
on the identification of the level of modification created by
the project, and the absorption capacity of the landscape
feature or character. Combined, these characteristics are
used to assign a level of likely landscape impact.
Landscape Absorption Capacity
Landscape Absorption Capacity is the potential for a
landscape to accommodate change without experiencing
adverse visual impacts. This term is to be used in the
context of a specific developmental character i.e. an urban
landscape would have a high visual absorption capacity
when considering a proposal for built development.
Landscape Modification
Landscape modification refers to the change to the
landscape that would occur as a result of development.
This includes direct impacts such as the removal of
trees or parkland, but also indirect impacts, such as
the functional change of an area of open space due to
changing land use and access for example. Landscape
modification can result in adverse or beneficial effects.
Table 17.4 lists the terminology used to describe the level
of landscape modification.

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

17.1.6

Impact Significance

Significance criteria have been used to assign landscape
and visual impact levels. These levels are based on
a combination of magnitude and sensitivity using the
definitions provided in Tables 17.1 – 17.4.
A significant impact is defined in the EPBC Act, Significant
Impact Guidelines 1.2 (2013). This guideline states that:
“A ‘significant impact’ is an impact which is important,
notable, or of consequence, having regard to its context
or intensity” (2013 p3). The guideline continues to explain
that “Whether or not an action is likely to have a significant
impact depends upon the sensitivity, value, and quality
of the environment which is impacted, and upon the
intensity, duration, magnitude and geographic extent of
the impacts” (2013 p3). These requirements have been
used to inform the following significance criteria, which
have been developed specifically for the landscape and
visual impact of the project, refer Table 17.5.

17.1.7

Risk Assessment

Following the identification of potential visual and
landscape character impact, a risk assessment was
undertaken, to determine the level of risk associated
with the predicted visual impacts. The risk assessment
considers the visual effects with standard and additional
mitigation measures.

17.1.8 Mitigation Measures and
Residual Effects
Additional opportunities for mitigation have been identified
to reduce the severity of the risk where possible.
Measures include opportunities to avoid, reduce and
manage potential adverse impact during construction
and operation of the project. The risks identified for the
project are then re-assessed and the residual effects and
associated risk of the project can then be identified.

17.1.9

Cumulative Impacts

Following the assessment of visual and landscape
character impact, consideration is given to the potential
for a cumulative effect between the project and future
development for the study area.

17.1.10

Assumptions and Limitations

The following assumptions and technical limitations have
informed this study:
→→ The night time conditions of the site have been
assumed from the day time field work;
→→ Due to the relatively low impacts predicted for the
project, project visualisations were not undertaken to
support this assessment of impact.

Table 17.1: Visual Sensitivity Levels

Visual Sensitivity

Description

National

Heavily experienced view to a national icon, e.g. view to Sydney Opera House
from Circular Quay or Lady Macquarie’s Chair, view to Parliament House
Canberra along Anzac Parade.

State

Heavily experienced view to a feature or landscape that is iconic to the state,
e.g. views to the Glass House Mountains from Mary Cairncross Park, or Views
to the Surfers Paradise Skyline from Tamborine Mountain National Park.

Regional

Heavily experienced view to a feature or landscape that is iconic to a major
portion of a city or a non-metropolitan region, or an important view from an area
of regional open space, e.g. views to the Gold Coast Skyline from a walking
track or waterfront promenade.

Local

High quality view experienced by concentrations of residents and/or local
recreational users, and/or large numbers of road or rail users, e.g. Tugun
Bypass and the M1, the Old Gold Coast Highway, views from coastal
headlands, waterfront promenades and beaches.

Neighbourhood

Views where visual amenity is important at a neighbourhood scale, such as
views seen from local roads, briefly glimpsed views to landscape features, and
views from small groups of residences.

Major Development Plan

325

Table 17.2: Visual Modification Levels

Visual Modifications

Description

Considerable reduction or
improvement in visual amenity

Changes the amenity of the view fundamentally, a substantial part of the view
is altered, and/or the change is not visually compatible with the character of
the view.

Noticeable reduction or improvement
in visual amenity

Changes the amenity of the view somewhat, the alteration to the view is
clearly visible, and/or the change is somewhat visually compatible with the
character of the view.

No perceived reduction or
improvement in visual amenity

Either the view is unchanged or if it is, the change in the view is generally
unlikely to be perceived by viewers, and/or it is absorbed into the character
of the view.

Table 17.3: Landscape Absorption Capacity

Visual Sensitivity

Description

Low

The landscape has a limited capacity to accommodate change that is not in
character with the existing setting.

Moderate

The landscape has some capacity to accommodate change that is not in
character with the existing setting.

High

The landscape has a substantial capacity to accommodate change that is
not in character with the existing setting.

Table 17.4: Landscape Modification Levels

Visual Modification

Description

Considerable reduction or
improvement in landscape quality

The landscape character or landscape function is substantially changed. This
may include substantial changes to parkland function, footpath continuity,
building access, sense of place, permeability of local streets, and/or street
tree cover for example.

Noticeable reduction or improvement
in landscape quality

The landscape character or landscape function is somewhat changed. This
may include substantial changes to parkland function, footpath continuity,
building access, sense of place, permeability of local streets, and/or street
tree cover for example.

No perceived reduction or
improvement in landscape quality

Either the landscape quality is unchanged or if it is, it is largely absorbed
into the character and function of the remaining landscape areas, and or
mitigated by public realm improvements.
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Table 17.5: Definition of Impact Significance Criteria

Rating

Description

Very High

Considerable reduction in the amenity/quality of a view/landscape of national sensitivity;
Noticeable reduction in the amenity/quality of a view/landscape of national sensitivity;
Considerable reduction in the amenity/quality of a view/landscape of state sensitivity;
Considerable reduction in the amenity of an E1: Intrinsically dark landscape;
Substantially alter natural landscape features, permanent, irreversible, long term.

High

Noticeable reduction in the amenity/quality of a view/landscape of state sensitivity;
Considerable reduction in the amenity/quality of a view/landscape of regional sensitivity;
Noticeable reduction in the amenity of an E1: Intrinsically dark landscape;
Considerable reduction in the amenity of an area of E2: Low district brightness;
Considerable alteration of natural landscape features, long to medium term change.

Moderate

Noticeable reduction in the amenity/quality of a view/landscape of regional sensitivity;
Considerable reduction in the amenity/quality of a view/landscape of local sensitivity;
Noticeable reduction in the amenity of an area of E2: Low district brightness;
Considerable reduction in the amenity of an E3: Medium district darkness;
Modest alteration of natural landscape features, long to medium term change.

Minor

Noticeable reduction in the amenity/quality of a view/landscape of local sensitivity;
Considerable reduction in the amenity/quality of a view/landscape of neighbourhood sensitivity;
Noticeable reduction in the amenity of an area of E3: Medium district brightness;
Considerable reduction in the amenity of an area of E4: High district brightness;
Some alteration to natural landscape features, short term or temporary change.

Negligible

Noticeable reduction in the amenity/quality of a view/landscape of neighbourhood sensitivity;
Noticeable reduction in the quality of a landscape of neighbourhood sensitivity;
No perceived change;
No alteration to natural landscape features, temporary or no change.

Beneficial

Noticeable improvement to the amenity of a view of any sensitivity (day or night);
Noticeable improvement to the quality of a landscape of any sensitivity (day or night).
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17.2 Policy Context and
Legislative Framework
There are national, state and local government legislation,
planning instruments, guidelines and reference documents
which are relevant to the visual and landscape character
values of the study area, these include:
→→ Environment Protection and Biodiversity Conservation
Act 1999;
→→ South East Queensland Regional Plan 2009-2031;
→→ Nature Conservation Act 1992 – National Parks;
→→ Coastal Management Plan, 2014;
→→ Gold Coast Draft City Plan, 2015;
→→ Gold Coast Airport 2011 Master Plan, 2011;
→→ Gold Coast Landscape Character Study, 2014;
→→ Tweed Local Environmental Plan, 2014.
The following pages include a summary of the relevant
clauses contained in these documents.

17.2.1 National Legislation and
Planning Policies
Environment Protection and Biodiversity
Conservation (EPBC) Act 1999
The EPBC Act provides protection for places and
components of the environment which are unique, rare or
considered to have special value at a national level. As the
Airport is on Commonwealth owned land the Significant
Impact Guidelines in the EPBC Act should be considered.
The Significant Impact Guideline 1.2 (2013 p14), says in
relation to “Impacts on landscapes and soils”, describes a
“significant” impact as:
“… a real chance or possibility that the action will: …
substantially alter natural landscape features.”
This consideration has been incorporated into the
significance criteria for this project, so that any impact that
substantially alters the natural landscape features would
constitute a high risk to the project.
Although the term “landscape feature” is not defined in
the Act, this assessment adopts the definition used in the
Gold Coast Landscape Character Study (2014), which
states that a feature/landscape feature is:
“A prominent, eye-catching or noteworthy element
or landmark that makes a contribution to landscape
character or identity, or helps mark a place or route.”
Furthermore, Appendix A of the Significant Impact
Guidelines 1.2 (2013), includes a list of questions to
assist in identifying the environmental, and in this case
landscape, context for the project. Although the list is
not exhaustive, it states in relation to landscapes and
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landforms that the following questions be answered:
“ a. What landscape features or landforms are present?
b.	What landscape features or landforms are likely to be
directly or indirectly impacted by the action?
c.	Are there any outstanding, rare, unusual, valuable or
important landscape features or landforms?”
These questions are answered throughout this
assessment, as the existing landscape condition is
described, any features identified, and any direct or
indirect impacts identified through the assessment.
The sensitivity of these views and landscape features
incorporates the consideration of any rare, unusual,
valuable or important features.
In addition, Appendix A of the Significant Impact
Guidelines 1.2, identifies issues that are to be considered
in relation to “people and communities”, including: “Will
the action impact upon public amenity?” Public amenity
includes, among other factors, visual amenity. This
requirement will therefore be partially addressed through
the undertaking of this assessment.

17.2.2

State Planning Policies

South East Queensland Regional Plan 2009-2031,
Implementation Guideline 8: Scenic Amenity,
Queensland Department of Local Government and
Planning, 2007
Through the South East Queensland Regional Plan,
Implementation Guideline 8: Scenic Amenity (2007) the
priorities for scenic amenity in south Queensland are set.
In this guidance, the protection of coastal landscapes,
particularly ocean views, are identified as particularly
important. Views to vegetated areas, particularly hillsides,
are also highly valued. The visual exposure of roadside
landscapes is also considered important to the image of
south east Queensland and requires the protection of their
scenic amenity and management within defined limits.
Nature Conservation Act (1992) – National Parks
Springbrook National Park is designated under the Nature
Conservation Act 1992 as a national park and will be
managed in accordance with s17(1) of the Act which sets
out principles for management to “… present the area’s
cultural and natural resources and their values”.
Springbrook National Park is located approximately 20
kilometres west of the project. The Springbrook landscape
consists of elevated plateaus and valleys extending
between Numinbah in the north to Mount Cougal in the
south, forming a dramatic visual backdrop to the Gold
Coast. The park is valued for its natural and cultural
qualities and is a well-used recreational resource. Its
values are reflected in its inclusion in the World Heritagelisted “Gondwana Rainforests of Australia”. The National
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Parks and Wildlife Services have not yet prepared a draft
management plan for Springbrook National Park.
The park contains multiple walking tracks with several
lookouts, offering elevated views across the Gold Coast
hinterland towards the coastline. However, due to distance
and intervening mountain ridges, it is not considered that
the project footprint nor the Airport would be a dominant
feature seen in these views.
Queensland Coastal Management Plan, Department
of Environment and Heritage Protection, 2014
The Queensland Coastal Management Plan provides a
non-regulatory policy guidance to coastal land managers,
particularly local governments, who are responsible for
managing large areas of public coastal land and beaches.
The plan seeks to preserve the “qualities and amenity”
of Queensland’s Coastal resources, including estuarine
waterways such as Cobaki Creek and Broadwater.
As the project footprint is located alongside the Cobaki
Broadwater Reserve and in close proximity to the coastal
strip of Bilinga, Kirra and Coolangatta beaches, the
scenic amenity value of this locality has been considered
in this assessment, and the design of corresponding
mitigation measures.

17.2.3 Local Planning Policies and
Guidelines
Gold Coast City Plan, Gold Coast City Council, 2015
A key objective of the Gold Coast City Plan is to “protect
and enhance the Gold Coast’s outstanding lifestyle by
ensuring appropriate and sustainable development occurs
within the city”. Two of the six key city shaping themes
are “creating liveable places” and “living with nature,”
which both relate to the importance of maintaining and
enhancing scenic amenity. In particular, the “living with
nature” theme seeks to protect watercourses and riparian
areas such as Cobaki Creek and Broadwater “as natural
green space corridors to protect scenic amenity.”
The City Plan also refers to the “natural and scenic
value” of particular hills and “ridges and significant hills”
in the city. However the views from these hills, such as
views to the project footprint, are not considered in this
overlay code.
Gold Coast Airport 2011 Master Plan
The Master Plan presents detailed concepts for the Airport
up unto the year 2031, including the forecast growth
and facilities required to accommodate this growth. The
expansion to the existing terminal building and RPT apron
is a key project in this Master Plan.

Precinct is “a gateway to the south east Queensland
and northern New South Wales regions, and its
buildings and landscape treatments should establish an
impressive welcoming statement and reflect the region’s
sub-tropical character.”
The Master Plan states that landscaping in both precincts
should be undertaken in accordance with “an overall
design theme, again emphasising the area’s climate and
scenic character and its relaxed, tourist-oriented lifestyle”.
Gold Coast Landscape Character Study, Gold Coast
City Council, 2014
The study identifies, maps and assesses landscape
character and heritage within the boundaries of the City
of Gold Coast at a broad-scale. The study is intended to
“provide the basis for later strategies and planning scheme
measures to protect, reinforce and enhance the elements
of character and heritage identified as important to the
overall character of the Gold Coast, and to the character
of particular places while allowing the city to continue
to develop.”
The landscape within the Gold Coast City Council area is
described and mapped into eight unique biogeographic
Landscape Character Types and one High Rise
Development Landscape Character Types. Of the nine
Landscape Character Types identified and mapped in
the Gold Coast City area, the Airport is located in the
“Lowlands” type. The description and direction for this
landscape, in context with surrounding landscapes (i.e.
Coastal plains and low hills, foothills, coastal headlands
and beaches), will be considered in the visual assessment
and corresponding mitigation measures.
Tweed Local Environmental Plan, Tweed Shire
Council, 2014
The Tweed Local Environmental Plan 2014 (Tweed LEP)
includes a number of plans which offer guidance for
development within the study area including land use
zoning and preservation of trees or vegetation. A key aim
of Tweed LEP is to conserve the Tweed’s “visual amenity...
[and] scenic quality.”
Although the plan seeks to protect the “ecological and
scenic values” of its natural assets (i.e. waterways and
nature reserves), it does not contain any specific clauses
relating to the effects of new development on areas
outside these reserves or on the views and visual amenity
within these zones.
The Tweed LEP also aims to “preserve the amenity
of the area, including biodiversity values, through the
preservation of trees and other vegetation”.

The project footprint is located partly in the Terminal
Precinct and partly in the Runway Precinct. The Terminal
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17.3 Baseline Conditions
17.3.1 Landscape Character of the
Airport and Surrounds
The character of this landscape is important in determining
the landscape’s ability to visually absorb the development,
and is therefore based primarily on topography, land use
and vegetative cover. The following section describes the
landscape character in greater detail.
The Airport
The Airport is located on a flat low lying coastal plain,
nestled between Bilinga Beach to the east and the Cobaki
Creek and Broadwater to the west. The Airport also lies
between two major roads including the Pacific Motorway
(M1) to the west and the Gold Coast Highway to the east.
The Airport is approached along Terminal Drive, which
provide access to the airport terminal.
There are two tarmac runways at the Airport, covering an
area of 2,492 metres x 45 metres, and 582 metres x 18
metres, with some parallel and connecting taxiways. The
runway footprint is aligned generally north to south. The
main landscape features of this landscape are the open,
flat grasslands and adjacent drainage corridors.
The airport terminal is a long, low building extending
parallel with the main runway. It has a homogenous glass
façade and does not create a strong visual feature in the
landscape. The southern end of the terminal building, has
a modular built form and a playful multi-coloured facade.
Apron mast lighting rises above the terminal building,
creating a strong vertical line, extending above the horizon
in most views. Large domestic and international jets, as
well as smaller planes and helicopters can be seen using
the runways and service areas.
General aviation facilities and aprons are located north
west of the terminal area and comprise maintenance
facilities, flying school buildings, hangars and charter
operators. The airport car park is located to the east
of the terminal and is largely surface parking with
shade canopies. The air traffic control tower is located
immediately north of the apron area, which is a simple
structure that rises to approximately three storeys in
height. It is locally prominent in views, rising above the
horizon when seen from some angles.
The Airport’s drainage reserve that runs parallel to the
apron from Betty Diamond Park in the north, leaving the
site to the south of the terminal building. This is a highly
modified water course that is piped or channelled along
most of its length. In most situations it blends into the
broad open character of the runway and taxiway areas of
the Airport.
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To the south of the terminal building, beyond the drainage
reserve, there is a dense concentration of coastal plain
vegetation, including a mixture of remnant and regrowth
Melaleuca forest. This vegetation provides strong visual
enclosure to the Airport from surrounding locations to the
south, including the Gold Coast Highway and low lying
residential areas at Kirra and Bilinga.
The Australian Federal Police and Southern Cross
University (SCU) occupy land at the eastern end of the
Airport, alongside an existing drainage reserve. Both sites
have construction of new buildings underway, up to seven
storeys in height at SCU, which would have views over the
project footprint.

17.3.2 Visual Influence of the
Project
A Zone of Visual Influence (ZVI) has been used to establish
the theoretical area from which the project will be visible.
The theoretical extent is based on a point on the terminal
building expansion, and uses a digital terrain model to
identify the areas from which views to the site may be
possible. The ZVI shows the potential visual influence
of the project extending to Tugun and Currumbin in the
north, across Bilinga and Kirra in the east, to Kira Hill
and Tweed Heads South in the south, and across Tweed
Heads West, Bilambil Heights, Piggabeen, Cobaki Lakes
and Ingleside in the west. This area forms the basis of
field investigations to identify views to the project, refer
Figure 17.1.

Low-lying Coastal Plains
To the west of the Airport are the broad, low-lying
coastal plains associated with Cobaki Creek. This
landscape consists of shallow estuarine lakes and
vegetation alongside Cobaki Creek, which meanders in
an easterly direction, connecting the Cobaki Broadwater,
Terranora Creek and eventually the Tweed River to the
sea. The area contains remnant bushland, rainforest
communities (further upstream) and wetland vegetation,
including mangroves, saltmarsh and freshwater swamp
communities. The Cobaki Broadwater is central to this
area, and makes up approximately 25 percent of the
airport lease area.
Although these plains are tidal and prone to flooding,
they have seen considerable change over the past
few decades due to rapid population growth and
development, including the Tugun Desalinisation Plant,
former sand dredging operations and road construction
(Tugun Bypass and Piggabeen Road realignment). In
addition, the Cobaki Lakes Estate is a major project
comprising mixed residential, commercial and community
uses, located west of Cobaki Broadwater. The Cobaki
Lakes Estate project will considerably alter the character
of this area.
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Figure: 17.2: Existing Airport Terminal

Figure 17.3: View South along the Runway

Figure 17.4: The Terminal Building, Viewed from the Project Footprint

Apron

Terminal

Baggage Handling
Building

Major Development Plan

331

Low Hills
There are several low hills surrounding the Cobaki
Broadwater Plains landscape. Typically covered by
a mixture of regrowth and remnant forest, these hills
provide visual features in the surrounding flat coastal plain
landscape. The hills also provide elevated vantage points
and views across the Airport.
Kirra Hill is located south east of the Airport, and includes
a mature framework of vegetation and a mixture of
detached dwellings, small multi-dwelling units. Residences
on the western side of the hill have elevated views across
the coastal plain landscape, including the Airport.

To the north, a prominent forested ridgeline, aligned
east-west, creates a visual backdrop to the John Flynn
hospital, when viewed from the south. A narrow vehicular
road bridge is seen crossing the motorway in this area,
linking the ridgeline east to west. Beyond this ridge, the
landform is undulating with several low hills which have
been developed during the past 40-50 years with low
density residential. Here the road network is characterised
by cul-de-sacs and curving connector roads that follow
the local ridgelines, allowing elevated views from roads
and residences to the ocean. The Airport is likely to be
seen in some of these views.

To the south, there are several low hills between Cobaki
Creek and Terranora Broadwater, which also offer elevated
northerly views towards the Airport, including several
streets in Tweed Heads West (e.g. Arconia Drive, Skyline
Drive and Myeerimba Parade).

Figure 17.5: View to Cobaki Broadwater Plains

Figure 17.6: Views from Kirra Hills

332

Figure 17.7: Kirra Hill seen from the Airport
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Mountains, Elevated Ridges and the
Springbrook Ranges

Works that will be Undertaken Prior to the
Project

This area is located approximately 20 kilometres to the
west of the Airport and consists of the mountains, ridges
and plateaus which form part of the broader Scenic
Rim including Lamington Plateau, Springbrook Plateau
(both World Heritage sites) and the Border Ranges.
Mountains such as these are highly valued landscape
elements by the Gold Coast community and received a
consistent high Scenic Amenity Rating in the Gold Coast
Final Scenic Amenity Mapping Study, Gold Coast City
Council, 2010. These elevated areas provide opportunities
for scenic drives, cycling and nature-based activities in
the national parks, including several vantage points to
viewing eastwards across the valleys and coastal plains
towards the coast and ocean. This mountainous area
is fundamental to the character of the Gold Coast and
provides a dramatic backdrop to the low-lying plains
landscape, including the project footprint, and defines the
western boundary of the visual catchment.

Due to the rapidly changing context of the Airport, there
are a number of projects that are underway, or will
be undertaken prior to 2018 and therefore should be
considered as a part of this baseline. These works include:

Figure 17.8: John Flynn Hospital

Figure: 17.9: View to Illawarra Court, Tugun

→→ Refurbishment of the domestic terminal including
an airside processing area that will be constructed
along the airside of the terminal, providing additional
circulation space within the terminal, and a new,
contemporary façade to the west;
→→ Relocation of the current loading dock and retail
storage area, from the footprint of the terminal
expansion, to a temporary loading dock and retail
storage area within the existing Terminal 2 (T2) building.

Figure 17.10: View to the Border Scenic Rim from the Airport
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17.4 Impact Assessment
17.4.1 Visual Character of the
Project
The project will comprise a number of processes and
elements that have the potential to change the landscape
character of the project footprint and the amenity of views
from the wider study area. The details of the project have
been described in Chapter 3 Airport Context and Project
Description, however, this section describes the character
of the project during construction and operation, day
and night.
The main likely sources of visual impact during
construction will be:
→→ A construction compound to the south of the existing
terminal and existing drain, including site offices and
amenities, storage containers, vehicle parking, concrete
batching plant, acid sulphate soil treatment areas and
stockpiles of material deliveries, fencing and access
Site clearing works, including vegetation removal,
localised stockpiling of cleared material, and installation
of sedimentation fencing;
→→ Bulk site earthworks, including earth moving vehicles
working across much of the site;
→→ Construction access road off the Gold Coast Highway,
requiring some vegetation removal;
→→ Transportation of materials including fill and spoil for
offsite disposal, including construction site access to/
from the Gold Coast Highway and Pacific Motorway;

The main likely sources of visual impact during operations
will be:
→→ Airside road and fencing, extending existing facilities
and of the same character and design;
→→ Realigned drainage channel, 1500m long, with
three banks of four 2400 x 1800 millimetre box
culverts, grassed channel and with some standing
water at times;
→→ Terminal expansion – the expanded terminal building
will rise up to 18 metres high, approximately four
metres taller than the existing terminal buildings. The
expansion will lengthen the terminal by approximately
100 metres, which will represent an approximate 25
percent increase in the visible length of the main built
form. The terminal will be a glazed, contemporary
structure, in character with the new airside processing
area which will create a new western façade to the
building. This character will wrap around the south and
east of the building;
→→ Three apron bays and taxiway with associated aircraft
and airside activity;
→→ The remaining project footprint will be either grassed or
hardstand with some temporary uses as required.
There will be additional work undertaken between 2018
and 2021, the main sources of visual impact during
operations of the project would be:
→→ An additional two apron bays and taxiway with aircraft
and associated airside activity;
→→ Infilling of the drainage reserve alongside the AFP and
SCU precinct, leaving a six metre wide channel.

→→ Pavement construction for the new apron and taxi way
hardstands and airside access road;

The location of these elements is shown in Figure 3.3 in
Chapter 3.

→→ Expansion of the existing terminal building, including
substructure works (demolition, foundations, drainage
and services, ground slab) and structural works (steel
framing, flooring, roofing, cladding etc.).

There are unlikely to be changes to the air traffic
situation, as the project is aiming to meet current air
traffic demands.

The machinery likely to be used during construction
include B-Double trucks hauling material in and out of
the site, tipper trucks, D8 excavators, 360º excavators,
graders, pad foot rollers, concrete trucks, mobile crane
and light vehicles.
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17.4.2 Impact on the Landscape
Character of the Project Footprint

17.4.3 Impact of the Project on the
Representative Viewpoints

The Airport creates its own landscape character area
as described in Section 17.3.1. This character area is
considered to have a high landscape absorption capacity
as it is a characterised by large scale, visually intensive
land uses and activities. The patchwork of industrial scale
uses, vegetated pockets and open tarmac and grassed
lands creates a varied landscape with a high ability to
absorb modifications of a similar scale and character to
existing uses.

The following viewpoints were selected as representative
of the range of views to the project footprint:

Direct impacts that may alter the landscape character
include the removal of vegetation, construction access
road and construction activity, the new terminal expansion
and new apron and taxiway areas with associated aircraft
and activities. The character of these changes will be
absorbed into the existing landscape, as explained in the
following points:
→→ The character of the terminal building, with the new
airside processing area will be extended with an
architectural form which is consistent with the scale of
airport architecture. The additional terminal expansion
represents a lengthening of the façade of the terminal
by approximately 25 percent. This extension will have
a similar functional layout and architectural language,
and therefore not contrast visually with the existing
terminal building;

Viewpoint 1 - View southeast from Marion Street, Tugun;
Viewpoint 2 - V
 iew southeast from Betty Diamond
Park, Tugun;
Viewpoint 3 - View southwest from Terminal Drive;
Viewpoint 4 - V
 iew from the Southern Cross
University Carpark;
Viewpoint 5 - View south along the Gold Coast Highway;
Viewpoint 6 - View west from Rutledge Street, Kirra;
Viewpoint 7 - View east from the Pacific Motorway (M1);
Viewpoint 8 - V
 iew northeast from Anconia Avenue,
Tweed Heads West;
Viewpoint 9 - V
 iew northeast from Myeerimba Parade,
Tweed Heads West.
The location of these representative viewpoints is
shown in Figure 17.1, and the visual impact from
each representative viewpoint is evaluated in the
following pages.

→→ The Apron expansion and activities will comprise of
a similar language of visual elements, to the adjacent
airside activities such as tarmac, grassed open areas
and drainage channels, aircraft and airside services.
The project effectively doubles the extent of the north
south apron area within the precinct with the expansion
occurring in two stages before 2021;
→→ The existing vegetation to the south of the site creates
visual enclosure and a green edge to some views
extending this vegetated character into the airport
surrounds. The removal of this vegetation will alter the
character of this area somewhat, extending the airport
character to the visual edge of the highway;
→→ A network of drainage channels exist across the site
and will be realigned and extended but be of the same
general design and treatment as the existing channels;
→→ The establishment of a construction access road will be
in character with the adjacent road corridor and visually
absorbed into the adjacent roadside landscape.
The elements of the project will generally be consistent
with the landscape character of this area, and result in a
negligible impact on the landscape character, and unique
landscape features of this precinct.
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Viewpoint 1 - View South East from Marion Street, Tugun

Baseline Conditions
This is a panoramic view from the elevated residential areas of Tugun. The project footprint and adjacent terminal building are partially
visible in the background of the view, obstructed by a vegetated ridge aligned across the mid ground of this view, and beyond the
existing airport terminal and precinct. The foreground of this view is characterised by low density residential areas. In the distance,
Kirra Hill and the headland and high rises at Coolangatta create interesting skyline features. The existing airport is not a prominent
feature of this view due to the distance and obstructions. The project will be is seen at a distance of approximately 3 kilometres.
Visual Sensitivity

Construction

This view is of Neighbourhood Visual
Sensitivity. Marion Street is a local
connecter road in Tugun, used mainly
by local residents. Vehicles, pedestrians,
cyclist and residences at the top of Marion
Street have south easterly panoramic views
to the beach, foreshore and inland coastal
plains, including the Airport. Viewers from
residences would be static and appreciate
the view for a long duration.

Views to the project footprint, including vegetation removal and construction site, will
not be visually prominent from this location due to intervening landform, backdrop of
Kirra Hill, the angle of view and distance.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible

Duration short – medium term (up to one year)
Operation, Day
Upon completion of the project views to the terminal extension, new apron and tree
removal area will be barely perceivable from this location due to intervening landform
and vegetation. Views from residences along elevated parts of Marion Street may
have some filtered glimpses to the Airport, however, views from these houses are
generally orientated to the coast and any change will be seen in the context of an
existing airport.
Operation, Day (2021)
Further expansion of the apron area and additional aircraft and activity may be
seen, replacing the surrounding cleared areas of the project footprint. This will be an
incremental increase in airport activities which are in character with the existing, and
2018 works.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible

Duration permanent, i.e. in excess of 50 years
At night this is an area of Medium
District Brightness, with lighting from the
residential areas of Tugun, the Airport, and
high rise buildings along the foreshore are
visually prominent in this view.
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Operation, Night
At night during the operation of the project, additional lighting associated with the
terminal extension and apron would be seen but not prominent in views from this
location due to intervening landform and distance. This additional light sources and
sky glow would be visually absorbed into the view.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible
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Viewpoint 2 - View South East from Betty Diamond Sporting Complex

Baseline Conditions
Betty Diamond Park consists of a flat open landscape, allowing panoramic views over the Airport and beyond. A BMX track and
the northern end of the airport runway occupy the foreground of views from this location. The Airport (including the northern end of
the terminal and new airside processing area, control tower, apron and central runways), adjacent seven storey SCU building, the
Cobaki Broadwater and Bilinga beach coastline (defined by Norfolk Island pines) are seen in the middle ground of views from this
location. Kirra Hill and Coolangatta headland can be seen in the background, beyond the Airport. The project footprint is seen at a
distance of approximately 2 kilometres.
Visual Sensitivity

Construction

This view is of Local Visual Sensitivity. Betty
Diamond Park is a regional open space in the
Gold Coast and would attract large numbers
of views at peak times, including visitors to
the rugby league and soccer fields, skate
park, BMX track, dog park, pathways, car
park and amenities block. There are plans
to upgrade the park with additional sporting
fields, club house, new access road and
car park, reflecting its high usage and visitor
numbers (GCCC Betty Diamond Sports
Complex Improvement Plan and New Tugun
Depot, 2014). The quality of this view is heavily
influenced by the Airport in the foreground.

From this location, there will be open views to the terminal extension and apron
during construction. The removal of trees will also extend the open character
of the Airport across the view. The retained vegetation along the Gold Coast
Highway will maintain somewhat of a vegetated backdrop to the Project.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2018)
The terminal extension and additional apron areas will be seen extending the
built character of the Airport across the view. This change will be seen in the
context of an existing airport, will be seen in the background of the view, and
not be prominent. These elements will be seen within an evolving landscape
characterised by multistorey developments (including the SCU, AFP buildings,
and beachside apartment blocks) and industrial developments such as the
desalination plant.
Operation, Day (2021)
Further expansion of the apron area and additional planes and activity will be
seen in the background of the view. This will result in an incremental increase in
airport activities which are in character with the existing and 2018 works.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration permanent, i.e. in excess of 50 years
Visual Sensitivity:

Operation, Night

At night this is an area of High District
Brightness, with lighting from the Airport,
desalination plant, sporting field floodlights and
nearby residential suburbs (Kirra and Bilinga),
visually prominent in this view.

During the operation of the project, there will be a number of additional high level
lighting masts provided for the additional apron and taxiway areas, and lighting
associated with the terminal extension. This lighting will be seen as a continuation
of the existing airport facilities, in the background of the view, and in the context
of surrounding urban development.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse
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Viewpoint 3 - View South West from Terminal Drive

Baseline Conditions
View along the main pedestrian and vehicular entry to the terminal precinct. Existing signage, banners, lighting, fences, surface
parking and shade structures create a cluttered entrance to the Airport. The terminal building is not visually prominent from this
location, resulting in limited legibility of the Airport precinct and a reduced sense of arrival. The project will be seen at a distance of
approximately 50 metres in this view.
Visual Sensitivity

Construction

This view is of Local Visual Sensitivity. It is
the main entrance to the Airport a key arrival
point for visitors to the region. It is seen from
approaching vehicles as well as being the
main pedestrian entrance from adjacent long
term and short term car parks.

The establishment of a construction site, vegetation removal, drain relocation and
construction of the terminal building will be visible in the centre of this view. This
construction activity will be seen in the middle ground, and may partly obstruct
distant views to the hinterland mountain ranges, which are currently seen over the
terminal service access area. The removal of vegetation would open up views to
the existing runway and apron areas.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2017)
Terminal Drive and the adjacent pedestrian walkway is aligned with the terminal
extension, making this a new feature in this view, replacing ‘back of house’
activities. These new features would improve legibility, therefore resulting in a
beneficial change.
Operation, Day (2021)
It is not expected that any additional work would be seen in this view.
Visual Modification

Visual Impact

Noticeable improvement in visual amenity

Minor benefit

Duration permanent, i.e. in excess of 50 years
At night this is an area of High District
Brightness, with lighting from the Airport
(including car parks, roads, pedestrian
walkway, terminal buildings and apron area)
visually prominent in the view.
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Operation, Night
During the operation of the project, there will be additional lighting associated
with the terminal extension, including additional light masts, which would be
seen as a continuation of the existing airport facilities. The new airport entrance
lighting would improve legibility and be visually absorbed into the surrounding lit
environment.
Visual Modification

Visual Impact

Noticeable improvement in visual amenity

Minor benefit
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Viewpoint 4 – View from the Southern Cross University Carpark

Location of Project Footprint

View from within an area of surface car parking located adjacent to the Australian Federal Police Building and SCU buildings
(including Building C which is currently subject to a separate MDP). There are glimpses to the Airport and project footprint from this
location, which is seen at approximately 100 metres from the site, through vegetation along the drainage reserve.
Visual Sensitivity

Construction

This view is of Local Visual
Sensitivity. It is representative of
views from SCU which is a place where
groups of students gather.

The establishment of a construction site, vegetation removal, and construction of the
terminal building may be visible filtered by intervening trees. The removal of vegetation
would open up views to the existing runway and apron areas beyond. Construction
activity will be seen in the middle ground of the view, and may partly obstruct distant
views to the hinterland mountain ranges. This work would be seen in the context of a
developed precinct and the existing airport.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2017)
In views from this precinct, the construction and operations of the project will be clearly
seen, but these elements will be in character with the existing airport development, and
seen within the context of an increasingly urban context of the university precinct, AFP
site, airport car parking and associated commercial uses.
Operation, Day (2021)
The apron will be expanded and additional aircraft and activity will be seen at ground
level. There will be an incremental increase in airport activities seen in this view, which
are in character with the existing, and 2018 works.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration permanent, i.e. in excess of 50 years
At night this is an area of High District
Brightness, with lighting from the
Airport (including car parks, roads)
visually prominent in the view, and
terminal buildings and apron area seen
beyond existing vegetation.

Operation, Night
At night, during the construction and operation of the project, there will be additional
lighting associated with the expanded apron areas and terminal extension, which will be
visually prominent and only partially screened by vegetation and intervening built form.
This additional lighting will be seen as a continuation of the existing airport facilities.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse
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Viewpoint 5 – View west along the Gold Coast Highway

Location of Project Footprint

Baseline Conditions
View seen by cars travelling along the Gold Coast Highway adjacent to the Kirra Beach Tourist Park. The Airport and terminal building
are not visible from this location due to the roadside vegetation and vegetation within the project footprint. The Border Park Raceway
site is currently subject to a preliminary proposal to the Tweed Shire Council for a redevelopment to reduce the size of the race track
and include retail development consisting of a Bunnings warehouse and associated facilities. This development will require a new
signalised intersection on the Highway. The project will be seen at a distance of approximately 20 metres.
Visual Sensitivity

Construction

This view is of Local Visual
Sensitivity. The Gold Coast Highway
is the main route connecting the
Airport and Kirra Beach, with the
Motorway. It would therefore be used
by local and visiting motorists. There
is no pedestrian access to this area.

During construction, an access road will be seen in the middle ground of this view. There
will be clearing of the roadside vegetation for approximately 450 metres, running from the
new intersection, towards the foreground of the view, parallel to the Highway. The access
road will be generally in character with the existing roadway, but create a wider overall
corridor. A buffer of 20-50 metres of existing trees would remain, so that views will not be
opened up to the Airport or other cleared areas of the project footprint.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2018)
The terminal extension and new apron areas would not be seen from this location due to
a band of vegetation which will remain, located between the Gold Coast Highway and the
project footprint. The lighting masts may be visible rising above the intervening vegetation,
but these elements will not be prominent during the day. The temporary access road will
remain in place, and be generally in character with the roadside corridor.
Operation, Day (2021)
Further expansion of the apron area and additional aircraft and activity will not be seen
from this location whilst the roadside vegetation is retained.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse

Duration permanent, i.e. in excess of 50 years
At night this is an area of Medium
District Brightness, with lighting
from the residential areas of Tugun,
the Airport, high rise buildings along
the foreshore, visually prominent in
this view.
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Operation, Night
At night, during the operation of the project, additional lighting associated with the terminal
extension and apron will be seen as skyglow above the remaining roadside vegetation
and the lighting masts may rise above the buffering vegetation. This is already a brightly lit
environment and this lighting will be absorbed into the brightly lit urban context.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Minor adverse
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Viewpoint 6 – View West from Rutledge Street, Kirra

Baseline Conditions
Elevated views from Kirra Hill with views across residential areas, the Border Park racetrack, and Gold Coast Highway. The Airport is
nestled amongst the low lying coastal plains of Cobaki Creek and Broadwater, occupying the middle ground of the view. In particular,
the seven story SCU building is seen prominently in this view, partially obscuring views to the Airport. Alongside SCU the AFP Building
further increases the development height and density seen within this precinct. The Springbrook Plateau and border ranges provide
an attractive forested backdrop to this view. The project footprint is seen at a distance of approximately 1.2 kilometres.
Visual Sensitivity

Construction

This view is of Neighbourhood
Visual Sensitivity. It is a local street
used by local residents, visitors to
the street.

The clearing of vegetation will be the greatest source of modification to this view.
Earthworks to reshape the site will be seen across the project footprint. Construction of
the terminal extension and new apron will be visible beyond the existing vegetation.

Although residences along the
western side of Kirra Hill would have
panoramic views to the Airport and
its setting, there are only filtered
views and glimpses available from the
Street itself.

Visual Modification

Visual Impact

Noticeable reduction in amenity

Negligible

Duration short – medium term (up to one year)
Operation, Day (2018)
The project footprint will be seen as an extension to the open, partially grassed character
of the Airport. The vegetation removal will open up views to the southern part of the
runway and adjacent apron. This change will be seen in the context of an existing airport
and adjacent building developments such as the new AFP and SCU buildings. Views to
the Airport from this location will be distant and the modifications will not disrupt views to
the Cobaki Broadwater and hinterland ranges beyond, which are a key landscape features
in westerly views from Kirra Hill.
Operation, Day (2021)
The apron will be expanded and additional aircraft and activity will be seen at ground level.
There will be an incremental increase in airport activities seen in this view, which are in
character with the existing and 2018 works.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Negligible

Duration permanent, i.e. in excess of 50 years
At night this is an area of Medium
District Brightness, with lighting
from the Kirra commercial area,
roads, and the Airport which create a
brightly lit landscape.

Operation, Night
During the operation of the project, there will be a number of additional lighting masts
provided for the additional apron and taxiway areas, and lighting associated with the
terminal extension. The vegetation removal will open up views to the lighting associated
with the runway and apron. However, this change will be seen as a continuation of the
existing airport facilities.
Visual Modification

Visual Impact

Noticeable reduction in amenity

Negligible
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Viewpoint 7 – View east from the Pacific Motorway (M1)

Existing Terminal
Building
Location of
Project Footprint

SCU Building

Baseline Conditions
View from the Pacific Motorway to the Airport. In this location the Airport is at the same level as the road, allowing for views
over this flat landscape, filtered by and glimpsed through roadside planting and fencing. The Airport, including the new airside
processing area, apron and central portion of the runway, is visible in the middle ground of the view. The headland and adjacent
apartment blocks at Coolangatta can be seen in the background, beyond the Airport. The project is seen at a distance of
approximately 600 metres.
Visual Sensitivity

Construction

This view is of Local Visual
Sensitivity. The Pacific Motorway
(M1) is a major road corridor and
therefore a heavily experienced view.
Viewers in cars would be moving
past this view at approximately
100km/hr, therefore allowing views of
only a short duration.

There will be distant glimpses available to the Airport extension and adjacent apron
through the gaps in roadside vegetation. The construction activity will be seen in the
middle ground of this view, but will not exceed the tree line. Removal of the vegetation
will not be visible from this point, however distance glimpses may be available elsewhere
along the M1.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible

Duration short – medium term (up to one year)
Operation, Day (2018)
Upon completion of the project, glimpses to the terminal extension and apron will be
visible in the distance. The project will be seen as an extension to the open, partially
grassed character of the Airport. This change will be seen in the context of an existing
airport and only perceived as an incremental change.
Operation, Day (2021)
These glimpses will include an expanded apron area and additional aircraft and activity,
this will be an incremental increase in airport activities seen in this view, which are in
character with the existing, and 2018 works.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible

Duration permanent, i.e. in excess of 50 years
At night this is an area of High
District Brightness, with lighting
from the Airport and vehicles using
the M1, visually prominent in the
context of the view.
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Operation, Night
There will be a number of additional lighting masts provided for the additional apron
and taxiway areas, and lighting associated with the terminal extension visible from this
location. This lighting will be seen as a continuation of the existing airport facilities, in the
background of the view, in the context of surrounding urban development, and seen from
a brightly lit location.
Visual Modification

Visual Impact

No perceived change in amenity

Negligible
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Viewpoint 8 – View North East from Anconia Avenue, Tweed Heads West

Location of Project Footprint

Baseline Conditions
Elevated view to the project from a residential area on one of several low hills in Tweed Heads West. The Airport terminal and
Cobaki Broadwater are prominent features in the middle ground of the view. Norfolk Island pines along the foreshore and adjacent
Gold Coast high rises form an attractive backdrop to this view. The project is seen at a distance of approximately 1.5 kilometres.
Visual Sensitivity

Construction

This view is of Neighbourhood Visual
Sensitivity. Anconia Avenue is a small culde-sac street in Tweed Heads West, many
residences along the northern and western
side of this would have panoramic views
to the Airport and its setting. Viewers from
residences would be static and appreciate the
view for a long duration.

The removal of vegetation will be the greatest source of change in this view,
resulting in an extension to the open, partially grassed character of the Airport.
This will open up views to the development precinct adjacent to the Airport,
including the AFP and SCU buildings. The tree removal will also open up views to
the construction of the terminal extension and new apron.
Visual Modification

Visual Impact

Considerable reduction

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2018)
The terminal extension and additional apron areas will be seen, within a large
cleared area that will be stabilised with grass and some hardstand areas. The
vegetation removal will open up views to the runway, apron and adjacent AFP
and SCU buildings beyond. This change will be seen in the context of an existing
airport, the views will be distant, and the modifications will not disrupt views to
the Cobaki Broadwater or foreshore skyline, which are the landscape features of
this view.
Operation, Day (2021)
Further expansion of the apron area and additional planes and activity will be
seen, replacing the surrounding cleared areas of the project footprint. This will be
an incremental increase in airport activities which are in character with the existing
and 2018 works.
Visual Modification

Visual Impact

Considerable reduction

Minor adverse

Duration permanent, i.e. in excess of 50 years
At night this is an area of Medium District
Brightness. Although the darkness
associated with Cobaki Broadwater occupies
a large part of the view, the brightly lit
Airport and surrounding urban areas are
visually prominent.

Operation, Night
At night during the operation of the project, additional lighting associated with the
terminal extension and apron will be noticeable with additional light masts and sky
glow. This change will be seen as a continuation of the existing airport facilities
and will not alter the darkness associated with Cobaki Broadwater reserve.
Visual Modification

Visual Impact

Considerable reduction

Minor adverse
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Viewpoint 9 – View North East from Myeerimba Parade, Tweed Heads West

Location of Project Footprint

Baseline Conditions
Elevated view typical of views from several low hills in Tweed Heads West. Cobaki Broadwater and the surrounding vegetation are
prominent landscape features in the middle ground of the view. The runway and the southern end of the apron and terminal are
also visible in the middle ground of the view, beyond the Broadwater. The SCU building is a prominent feature of the background,
which is otherwise characterised by Norfolk Island pines and multi-storey unit development along the foreshore, beyond the
Airport. The project footprint is seen at a distance of approximately 2.5 kilometres.
Visual Sensitivity

Construction

This view is of Neighbourhood Visual
Sensitivity. Myeerimba Parade is a
local street in Tweed Heads West. It is
not a through route and therefore is only
used by local residents and visitors to
the street. Many residences along both
sides of this street would have panoramic
views to the Airport and its setting, with
filtered views and glimpses possible from
the Street.

The removal of trees will be the greatest source of change, resulting in an extension
to the open, partially grassed character of the Airport to the east. This will open up
views to the development precinct adjacent to the Airport, including the AFP and
SCU buildings. The site works including construction of the terminal extension and
new apron will be seen at a distance and therefore the site will make up a very small
portion of this view.
Visual Modification

Visual Impact

Considerable reduction in amenity

Minor adverse

Duration short – medium term (up to one year)
Operation, Day (2018)
Upon completion of the project the terminal extension and new apron will be seen in
the context of an existing airport. The change will only alter a small portion of the view,
in the distance, and the modifications will not disrupt views to the Cobaki Broadwater
and foreshore skyline beyond.
Operation, Day (2021)
Further expansion of the apron area and additional aircraft and activity may be
seen, replacing the surrounding cleared areas of the project footprint. This will be an
incremental increase in airport activities which are in character with the existing, and
2018 works.
Visual Modification

Visual Impact

Considerable reduction in amenity

Minor adverse

Duration permanent, i.e. in excess of 50 years
At night this is an area of Medium
District Brightness. The darkness
associated with Cobaki Broadwater
reserve occupies a large part of the view,
however, the Airport, SCU and high rises
along the foreshore are visually prominent
in this view.
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Operation, Night
During the operation of the project, additional lighting associated with the terminal
extension and apron will be noticeable, with additional lighting masts and sky glow
seen above the project footprint. This change will be seen as a continuation of
the existing airport facilities and will not alter the darkness associated with Cobaki
Broadwater reserve.
Visual Modification

Visual Impact

Considerable reduction in amenity

Minor adverse
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Visual Sensitivity

Neighbourhood Visual
Sensitivity

Local Visual Sensitivity

Local Visual Sensitivity

Local Visual Sensitivity

Local Visual Sensitivity

Neighbourhood Visual
Sensitivity

Local Visual Sensitivity

Neighbourhood Visual
Sensitivity

Neighbourhood Visual
Sensitivity

Viewpoint Number and Location

Viewpoint 1: View southeast from
Marion Street, Tugun

Viewpoint 2: View southeast from Betty
Diamond Sporting Complex, Tugun

Viewpoint 3: View southwest from
Terminal Drive

Viewpoint 4: View from the Southern
Cross University carpark

Viewpoint 5: View south along the Gold
Coast Highway

Viewpoint 6: View west from Rutledge
Street, Kirra

Viewpoint 7: View east from the Pacific
Motorway (M1)

Viewpoint 8: View north east from
Anconia Avenue, Tweed Heads West

Viewpoint 9: View north east from
Myeerimba Parade, Tweed Heads West

Considerable
reduction

Considerable
reduction

No perceived change

Noticeable reduction

Noticeable reduction

Noticeable reduction

Noticeable reduction

Noticeable reduction

No perceived change

Visual Modification

Day
Visual Modification
No perceived change

Noticeable reduction

Noticeable
improvement
Noticeable reduction

Noticeable reduction

Noticeable reduction

No perceived change

Considerable
reduction
Considerable
reduction

Negligible

Minor adverse

Minor Adverse

Minor Adverse

Minor adverse

Negligible

Negligible

Minor adverse

Minor adverse

Day
Visual Impact

Construction

Table 17.6: Summary of Impact Identified in the Viewpoint Assessment

Minor adverse

Minor adverse

Negligible

Negligible

Minor adverse

Minor Adverse

Minor Benefit

Minor adverse

Negligible

Visual Impact

Night

Considerable
reduction

Considerable
reduction

No perceived change

Noticeable reduction

Noticeable reduction

Noticeable reduction

Noticeable
improvement

Noticeable reduction

No perceived change

Visual Modification

Operation

Minor adverse

Minor adverse

Negligible

Negligible

Minor adverse

Minor Adverse

Minor Benefit

Minor adverse

Negligible

Visual Impact

Key observations from the viewpoint assessment are
described in the following paragraphs.

17.4.4 Views from Tugun in
the North
In views from the elevated residential properties at Tugun,
the Project will not be visually prominent due primarily to
distance, the angle of view and in some cases intervening
landform, built form and vegetation. Any views will be
seen in the context of the existing airport and surrounding
urban development, with a backdrop of Kirra Hill, which
increases the visual absorption of these works into
the surrounding context of the view. By 2021, further
expansion of the apron area may be seen, replacing the
surrounding cleared areas of the project footprint. This
will be an incremental increase in airport activities which
are in character with the existing airport and 2018 works.
Overall there will be no noticeable reduction in amenity
and a negligible visual impact during construction and
operations of the project in views from the residential
areas of Tugun, refer Viewpoint 1.
In views from Betty Diamond Park and the residential
properties on Boyd Street which directly overlook the
Airport land, the construction and operation of the
Project would be seen extending the built character of the
Airport across the view. Although this change would be
seen in the context of an existing airport, from a low lying
viewing location, and would be seen in the background
of the view, the proportion of built areas seen in the view
would be increased. Due to the local visual sensitivity
of the park and noticeable reduction in amenity, there
would be a minor adverse visual impact from these
locations during construction or operations of the
project, refer Viewpoint 2.
It is likely that there will be some views to the project
footprint from the upper levels of holiday apartments
at Tugun. The residential areas of these buildings are
generally oriented towards the east which provides
ocean views, and away from the existing Airport land
and project footprint. It is likely that there would be some
locations where the project footprint is seen, across
existing development and the Airport. In these views the
construction and operations of the Project would not
constitute a noticeable change in amenity due to the
distance and visual absorption capacity of this already
largely developed landscape. Impacts to these views are
therefore considered to be negligible.

17.4.5

In views from Terminal Drive during construction, the
establishment of a construction site, vegetation removal,
drain relocation works and construction of the terminal
building would be visible in the centre, mid ground of
this view. Overall it is considered that due to the close
proximity of the construction works there would be a
noticeable reduction in amenity and a minor adverse
visual impact during construction.
Terminal Drive and the adjacent pedestrian walkway is
aligned with the terminal extension which would become a
new feature in this view. During operations, the improved
visual prominence of the terminal building would result in a
noticeable improvement to views from Terminal Drive and
a minor beneficial impact, refer Viewpoint 3.
There are likely to be views towards the project footprint
from the elevated areas of the Australian Federal Police
(AFP) Building and Southern Cross University (SCU)
buildings. There are also some glimpses to the project
footprint from the existing surface car parking areas
adjacent to the University buildings. These views are likely
to include the existing airport in any view west, towards
the project footprint. These elements will be in character
with the existing airport development, and seen within the
context of an increasingly urban context. Overall, as the
proposal would be visually absorbed into the surrounding
context there would be a noticeable reduction in amenity
during construction and no perceived reduction in the
amenity of these views during operations, resulting in
a minor adverse to negligible visual impact, refer
Viewpoint 4.
It is also likely that there will be some views to the project
footprint from the upper levels of holiday apartments
at Bilinga and Kirra Beach. The holiday units in these
buildings are generally oriented towards the aspect which
provides ocean views, and away from the existing Airport
land and project footprint. It is likely that there would be
some locations where the project footprint is seen, from
the rear of these buildings, viewing west across existing
development and airport.
In these views, the construction and operations of the
project is not likely to constitute a noticeable change
in amenity due to the distance and visual absorption
capacity of this already largely developed landscape.
Impacts to these views are therefore considered to
be negligible.

Views from the East

From the east views are generally limited by the low
lying landform and intervening built form, however, there
are views possible from areas directly adjacent to the
project footprint.
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17.4.6

Views from Kirra in the South

In the south there are views to the project footprint
from the Gold Coast Highway and elevated residential
properties on Kirra Hill.
During construction, in views from the Gold Coast
Highway directly to the south of the site, an access
road would be seen extending for approximately 450
metres, requiring the removal of vegetation adjacent to
the road. A 20-50 metre wide buffer of existing trees
would remain, so that views would not be opened up to
the existing airport or other cleared areas of the project
footprint during construction or operations. There are
likely to be light masts, however, seen rising above the
intervening vegetation. The temporary access road would
remain in place, and be generally in character with the
roadside corridor in 2018. As work continues to 2021,
further expansion of the apron area and additional planes
and activity at ground level would not be seen from this
location whilst the roadside vegetation is retained. Overall,
there would be a noticeable reduction in amenity and a
minor adverse visual impact due to the widening of the
road corridor and vegetation removal during construction
and operations, refer Viewpoint 5.
Some elevated residential properties on Kirra Hill have
panoramic views across the project footprint. During
construction the clearing of vegetation within the project
footprint would be the greatest source of modification to
this view. Views would be opened up to the southern part
of the airport runway and adjacent apron, however, this
change would be seen in the context of an existing airport
and adjacent building developments such as the AFP and
SCU buildings. The project would not obstruct views to
the Cobaki Broadwater and hinterland ranges beyond,
which are a key landscape feature in westerly views from
Kirra Hill. Similarly as work continues to 2021, the apron
would be expanded and additional planes and activity
would be seen at ground level. Overall, there would be
an incremental increase in airport activities seen in this
view, which are in character with the existing landscape.
Due to the visual absorption capacity of the surrounding
landscape, there would be a noticeable reduction in
amenity and a negligible visual impact, refer Viewpoint 6.
To the south of the Gold Coast Highway, the Kirra Beach
Tourist Park has been identified as a potential sensitive
receptor for the project. Due to intervening vegetation
on the northern and southern side of the Gold Coast
Highway, and a timber boundary fence, there are be no
views from this location to the project footprint.

17.4.7

Views from the West

There are glimpsed views to the project footprint from the
Motorway, however, all other vantage points are located
on the elevated ridgelines at a distance of 1 - 2 kilometres.
The Cobaki Broadwater and lowland topography of the
landscape to the west of the airport, reduce the visibility of
the project footprint with intervening vegetation blocking
views to the project footprint.
There would be glimpses to the Project from the
Motorway (M1) through the gaps in roadside vegetation,
and seen at 100 kilometres/hour speeds. The project
would be viewed in the context of an existing airport
and only perceived as an incremental change. The visual
absorption capacity of the surrounding landscape, and
limited visibility of the Project, would result in no perceived
change in visual amenity. This results in a negligible visual
impact during both construction and operation of the
project, refer Viewpoint 7.
Some elevated residential properties in Tweed Heads West
have panoramic views across the Cobaki Broadwater,
which include the existing airport in the background of the
view. During construction, the removal of vegetation would
be the greatest source of change, opening up views to the
development AFP and SCU precincts, and reducing the
extent of vegetation visible in this view. During operations
of the Project, the terminal extension and additional apron
areas would be seen within a large cleared area. Further
expansion of the apron area and additional planes and
activity would be undertaken prior to 2021, replacing the
surrounding cleared areas of the project footprint and
seen as an incremental increase in airport activities. These
changes would be viewed in the context of an existing
airport, at a distance, and the modifications would not
disrupt views to the Cobaki wetlands and foreshore skyline
beyond. However, the portion of the view changed as a
result of this vegetation loss would result in a considerable
change in amenity, and would result in a minor adverse
visual impact due to the neighbourhood visual sensitivity
of these locations, refer Viewpoint 8 and 9.
There may be some further views seen at a distance
of over 3 kilometres from residential areas such as
Tweed Heads South, Bilambil Heights, Piggabeen,
and Currumbin Valley. Due to the distance and visual
absorption capacity of the airport landscape character, it
is considered that any of these views would experience
a negligible visual impact.
The future Cobaki Lakes residential area is located on the
wetland plains adjacent to the Cobaki Wetland Reserve,
and due to the flat landscape and intervening vegetation,
there is not likely to be any views to the project footprint.
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17.5 Mitigation Measures

17.5.2 Additional Mitigation
Measures

17.5.1 Standard Mitigation
Measures

Due to the relatively low level impacts that are predicted,
nature of the project, and site constraints, there are
limited opportunities for additional landscape and visual
mitigation measures. These considerations relate primarily
to opportunities for additional vegetative screening
which may require lands beyond the project footprint.
Further mitigation is identified in Table 17.7: Summary of
Landscape and Visual Residual Impacts.

There are no statutory requirements for the mitigation of
landscape and visual impacts. Standard practice would
include measures that address vegetation removal and
screening, building mass and scale, measures to reduce
the visual impacts of construction activities, and minimise
the effect of lighting.
A standard mitigation approach would be to consider the
potential to retain vegetation within, or provide vegetative
screening measures around the project footprint to
reduce the visual prominence of the project. As there are
limited opportunities to retain vegetation within the project
footprint and still accommodate the functionality of the
expanded apron, mitigation measures rely primarily on
retaining vegetation around the project perimeter.
In terms of the terminal design, standard practice would
be to reduce the visual prominence of built form, or ensure
the architectural treatment ‘fits’ within its visual context.
As the visual prominence of the terminal expansion
has not been identified as a cause of an adverse visual
impact there is no need to mitigate the visual impact of
this building. In fact, there is an opportunity to improve
the character of the existing Terminal Precinct through
creating a visual statement with this extension, increasing
the visual prominence of this building when seen from
within the Precinct.

17.6 Residual Impacts
The following assessment considers the primary impacting
processes and the resultant impacts that have been
predicted with standard mitigation measures incorporated
into the project design.
The primary impacting processes are:
→→ Visual impacts during construction;
→→ Visual impacts during operation;
→→ Visual impacts during night time operation.
This assessment has then been reconsidered with the
effect of further mitigation measures.

There would also typically be measures made to minimise
the duration and scale of construction works where
possible. It would also be expected that during both
construction and operation of the project that lighting
would be designed to reduce sky glow and any direct
light trespass.
A number of standard mitigation measures to avoid,
reduce and manage the impacts of the project have been
included in the following residual impacts assessment,
refer Table 17.7: Summary of Landscape and Visual
Residual Impacts.
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Terminal expansion, apron and
taxi way areas creating adverse
impacts in views from Betty
Diamond Park in the north and
elevated parts of Tweed Heads
in the West.

Visual Impacts
During Operation

Additional light masts and
expansion of the brightly lit
airport environment creating
adverse impacts in views
from Betty Diamond Park in
the north and the elevated
residential areas of Tweed
Heads in the West.

Vegetation removal,
construction site establishment,
bulk earthworks, construction
of terminal, apron and taxi
way areas creating adverse
impacts on views from Tugun
in the north, Terminal drive and
the SCU and AFP precinct,
Kirra Hill and the Gold Coast
Motorway in the south, and
Tweed Heads west.

Visual Impacts
During Construction

Visual impacts
during night time
operation

Impact Detail

Primary Impacting
Process

Landscape and Visual

Lighting to be designed and
installed to ensure glare and light
spill are minimised.

Where feasible maintain the
vegetation buffer between the
project footprint and the Gold
Coast Highway.

Minimise the removal of vegetation
located between the Gold Coast
Highway and Project Footprint.

Regular maintenance of site
hoarding and perimeter site areas
would be undertaken.

Minor adverse

Minor adverse

Almost
certain

Almost
certain

Almost
certain

Minor adverse

Elements within the construction
site would be located to minimise
visual impacts.
Lighting to be designed and
installed to ensure glare and light
spill are minimised.

Likelihood
of Impact

Significance
of Impact

Standard Mitigation Measures

Initial Assessment with Standard Mitigation

Table 17.7: Landscape and Visual Impact Assessment

Medium

Medium

Medium

Risk
Rating

N/A

Consider - Maintain,
and where possible
establish, a vegetated
buffer to the west of the
Project, adjacent to the
Pacific Motorway.

Consider - Maintain,
and where possible
establish, a vegetated
buffer to the east of
the Project, adjacent to
the AFP and Southern
Cross University
precinct.

N/A

Additional Mitigation
Measures

Minor adverse

Negligible Minor adverse

Minor adverse

Significance
of Impact

Almost
certain

Likely

Almost
certain

Likelihood
of Impact

Medium

Negligible
- Minor
adverse

Medium

Residual
Risk Rating

Residual Assessment with Additional Mitigation in Place

17.7 References
Commonwealth of Australia, 1999, Environment
Protection and Biodiversity Conservation Act
Significant impact guidelines 1.2: Actions on, or
impacting upon, Commonwealth land, and actions by
Commonwealth agencies
Environment Protection Authority, 1995, Draft Guidelines
on the Information to be contained in Environmental
Impact Statements
Department of Local Government and Planning, 2007,
SEQ Regional Plan, Implementation Guideline 8:
Scenic Amenity
Gold Coast City Council, 2010, Betty Diamond Sports
Complex Improvement Plan and New Tugun Depot, URL:
http://www.goldcoast.qld.gov.au/council/betty-diamondsports-complex-improvement-plan-and-new-tugundepot-2120.html (accessed 10/02/2015)
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18.0

Economic and
Social Impact

18

Economic and Social Impact

18.1 Introduction

The economic contribution estimation of the current
Airport footprint employs two broad steps:

This chapter describes the demographic and socioeconomic attributes of the region that may be impacted
by the project. This chapter also describes the current
economic contribution of the Airport and the estimated
economic impact of the project.

1. Estimate the direct economic activity generated by
the Airport, including employment and value added,
through the contribution to GRP, and taxes and fees
paid;

As the Airport is located on the border of Gold Coast
and Tweed Head, the study area is defined as the Local
Government Areas (LGAs) of Tweed and Gold Coast (as
shown in Figure 18.1), termed for the purpose of the
assessment as the Tweed - Gold Coast region.

Figure 18.1: Study Area

2. Assess the indirect and flow-on activities generated in
the economy using Regional Economic Input-Output
(IO) Modelling procedure. Value added, gross output
and employment have been used to measure the
economic activities.
The economy wide impacts of the project have been
modelled using a Regional General Equilibrium Model
(RGEM). The model projects macroeconomic variables
such as GRP and employment. For the purposes of
this assessment, the model has been disaggregated
and customised to match the attributes of the Tweed Gold Coast region, in which the Gold Coast Airport is
situated. Modelling has been undertaken for the period
of 2014 to 2030.
To gauge the economic impacts of the project, the
“project scenario” is compared against a baseline,
or counterfactual, which sets out the story of how
the economy would have evolved in the absence
of the project. The project scenario represents the
potential incremental gains to the economy, above
and beyond what would have occurred without the
capital expenditures and tourism revenues created from
expanding the Airport.

18.1.2 Assumptions and Technical
Limitation
Source: ABS Australian Statistical Geography Standard (ASGS)

18.1.1

Methodology

The socio-economic characteristics of the study area
are established largely based on statistics published by
the Australian Bureau of Statistics (ABS), in particular
the 2011 Census. Other statistics from publicly available
sources have also been collected where required.

The assumptions and limitations of the study have
been outlined in Table 18.1. Notwithstanding these
assumptions and limitations the modelling approach and
input data are considered appropriate for the purposes of
this study.

The assessment considers the changes in the socioeconomic characteristics of the study area, brought by
the project, from the aspects of demography, employment
and Gross Regional Product (GRP), key regional market
and community values and lifestyle. The assessment of
some other characteristics, such as education attainment
and social infrastructure, which would typically also form a
region’s socio-economic profile, have been omitted for the
purpose of this MDP, as the project is not anticipated to
cause any changes to those attributes.
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Table 18.1: Assumptions and Technical Limitations of the Economic and Social Impact
Assessment

Socialeconomic
baseline
and impact
assessment

Assumptions

Limitations

The demographic data was primarily drawn
from ABS Estimated Resident Population (ERP)
2013. Data from the Queensland Government
Statistician’s Office and the NSW Government
Department of Planning and Environment have also
been used to supplement the ABS data.

Some aspects of the social impact
assessment are reliant on the impact
assessment results from other
disciplines, for example, noise, air
quality, visual amenity and transport

The socio-economic conditions of the study area
are compared to Queensland average, as the
region’s economy is more closely linked to the
Queensland economy.
The non-demographic data for this region is based
primarily on data sourced from the ABS 2011
Census.
IO modelling
framework

The model assumes that goods and services
provided to the sector are produced by factors of
production that are located completely within the
study area and that income flows do not leak to
other states.

The modelled total contribution tends
to be an upper-bound estimate of the
contribution, as the model assumes
that an increase in economic activity
in one area of the economy does not
increase prices and subsequently
crowd out economic activity in another
area of the economy.
The IO framework does not account for
further flow-on benefits as captured in
a more dynamic modelling environment
like a Computable General Equilibrium
(CGE) model.

RGEM
modelling
framework

The Tweed - Gold Coast Head economic
environment was calibrated using Australian Bureau
of Statistics (ABS) data and the Global Trade
Analysis Project (GTAP) data.
Tourism expenditure per visitor was calibrated using
Tourism Research Australia data.

As with all economic modelling,
simulations are not unconditional
predictions but rather scenario driven
analysis that showcases what the
world may look like if the policy/project
change had been operative in the
assumed circumstances and year.
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18.1.3 Policy Context and
Legislative Framework

18.2 Baseline Conditions

The economic and social impact assessment has involved
a review of the current policy context and legislative
framework at the Federal, state and local government
level. The social and economic goals and objectives
identified through the review that are considered
relevant to the project and more broadly the Airport are
listed below.

18.2.1

Gold Coast City Plan
The Gold Coast City Plan (planning scheme) was prepared
in accordance with the Sustainable Planning Act 2009
as a framework for managing development in a way that
advances the purpose of the Act. The City Plan sets out
the Gold Coast’s intention for the future development in
the City Plan area, over the next 20 years.
Under the City Plan, the Gold Coast Airport is zoned
“Special Purpose” in recognition of the Airport
precinct being a major economic generator. The plan
protects the Gold Coast Airport’s safe, secure and
efficient airport operations, by placing restrictions on
sensitive development.

Gold Coast City Transport Strategy 2031
The Gold Coast City Transport Strategy 2031 is Gold
Coast City Council’s blueprint for the city’s transport
network over the next 20 years, with a focus on the years
leading up to the 2018 Commonwealth Games.
The Strategy has identified tourism as a key driver in the
local economy and highlighted that the City of Gold Coast
needs appropriate air, sea and land-based transport
infrastructure and services to support tourism.

Gold Coast Airport 2011 Master Plan
The Master Plan presents detailed concepts for the Airport
for the next 20 years up to the year 2031, including the
forecast growth and facilities required to accommodate
this growth. The expansion to the existing terminal building
and RPT apron is a key project in this Master Plan.

18.2.1.1 Population
As of 2013, the estimated population of the Tweed - Gold
Coast region was 627,958, representing approximately 13
percent of the total Queensland population.
The region has experienced significant growth in the past.
Over the 10 years prior to 2013, the region recorded an
average annual growth of 2.5 percent, compared to an
average of 2.2 percent in Queensland.
Future growth for the region is projected to continue to
outpace that of Queensland averages over the next 15
years with an average annual growth rate of 2.2 percent,
compared to Queensland average of 1.9 percent.

18.2.1.2 Age Distribution
The Tweed - Gold Coast region has a higher proportion
of people aged over 65. As at 2013, the region had 16.1
percent of the population aged 65 years and over as
compared to 13.6 percent for Queensland.

18.2.1.3 Gender and ATSI Distribution
With respect to gender, the Tweed - Gold Coast region is
relatively similar to the Queensland average, with only a
0.87 percent higher proportion of females.
With regard to Aboriginal and Torres Strait Islander
(ATSI) population, the Tweed - Gold Coast region has
a slightly smaller proportion when compared to the
Queensland average. According to the ABS 2011 Census,
approximately 1.6 percent of people living in the Tweed Gold Coast region had ATSI origins, as compared to 3.6
percent in Queensland.

18.2.1.4 Income Level
Income levels in the Tweed - Gold Coast region are lower
than the Queensland average, as outline in Table 18.2.

The Master Plan has highlighted that the vision that Gold
Coast Airport holds is one that positions itself as a major
economic generator for the communities and a major
generator of employment and other economic benefits
in the south east Queensland and northern New South
Wales regions.
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Table 18.2: Median Weekly Incomes
Queensland

Gold Coast

Tweed

Personal
Income

$587

$571

$442

Family
Income

$1,453

$1,379

$1,045

Household
Income

$1,235

$1,174

$845

Source: 2011 Census, ABS Census QuickStats, 2011

18.2.2 Employment and Gross
Regional Product
18.2.2.1 Unemployment Rate
According to the Department of Employment’s Small Area
Labour Markets data, the average unemployment rate
(‘smoothed’, i.e. adjusted for the presence of seasonality
and outliers) for the latest June-September quarter in
2014 across the Tweed - Gold Coast region was 6.25
percent. This was slightly lower than the Queensland
average of 6.3 percent.

18.2.2.2 Industry of Employment
There are very few large employers throughout Tweed
- Gold Coast. The majority of businesses are small to
medium enterprises or micro businesses.
As at 2011, the region’s economy supported 260,715 jobs
in total. The biggest three employment sectors for this
region were; retail trade, health care and social assistance,
and construction (Figure 18.2). This is consistent with the
top three employment sectors in Queensland.
In comparison to the state’s averages, the Tweed - Gold
Coast region has a significantly higher sector employment
representation from retail trade, accommodation and food
services, and construction. This reflects the region’s major
economic drivers, being; population growth, tourism and
construction.

18.2.2.3 Gross Regional Product (GRP)
As of 30 June 2013, the Tweed - Gold Coast region
was responsible for $28 billion of GRP, representing
approximately 9.5 percent of Queensland’s Gross State
Product (GSP). This equates to $44,676 per capita for the
region, compared to $63,241 for Queensland.
The key industries in the region as of FY2012/13 are
presented in Figure 18.3. Construction, health care and
social assistance, and retail trade together contributed a
total of 30.8 percent of the region’s GRP, or $7.3 billion
value added.

18.2.2.4 Gold Coast Airport’s
Contribution to Employment and Gross
Regional Product
The Airport contributes to the region’s employment and
GRP both directly through the core operations of the
airport operator, and indirectly by purchasing inputs from
other sectors of the economy, for example utilities and
maintenance services. In addition the Airport contributes
by providing employment lands (i.e. the Airport precinct)
for other aeronautical and non-aeronautical tenants.
As of 2013-14, the Airport’s direct activity contributed just
over $72 million in value added to the Tweed - Gold Coast
economy, and an additional $160 million was contributed
by the Airport’s tenants, in total generating $232 million in
value added.
In terms of employment, the Airport and its tenants
contributed 1,381 full time employment jobs to the Tweed
- Gold Coast region, comprising 117 full time employment
from airport direct operation and 1,264 from tenants.

18.2.2.5 Gold Coast Airport’s Role in
Facilitating Tourism
Tourism is a major sector that generates a large number
of visitors to the region. Based on data from Tourism
Research Australia, there were over 12.5 million visitors
to the Tweed - Gold Coast region during the year to
September 2014. This is comprised of 61 percent
domestic day visitors, 32 percent domestic overnight
visitors, and seven percent international visitors.
The Gold Coast Airport is pivotal for the tourism activities
in the region, and although the Airport will not be causally
responsible for all of this activity, its existence facilitates
easy access for tourists. Table 18.3 outlines the tourism
activity from both international and domestic tourists in
the Tweed - Gold Coast region, and the share that were
transported by aircraft.
Just over 40 percent of total domestic visitor nights and
26 percent of international visitor nights were by those
who travelled to the region by aircraft, while just one
percent of domestic day tourists who travelled to the
region travelled by aircraft, with most opting to drive. By
applying these shares to total expenditure it is estimated
that in the FY2014, $1.6 billion was spent in the Gold
Coast region by those whose transport to the region was
by aircraft.
The number of passenger movements through the Airport
has remained steady in recent times. Over the period
2009 – 2014 the number of passenger movements
through the Airport has averaged 450,000 per month,
refer Figure 18.4. The peak periods of travel are during
the hotter summer months of December and January.
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Figure 18.2: Employment by Industry
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Figure: 18.3: Value Add by Industry Sector (2012 – 13)
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Table 18.3: Tourism Activity in the Gold Coast, FY2014
Domestic Day Trips

Domestic Overnight Trips

International

Total

6.7

3.5

0.8

11.1

Visitor Nights (m)

-

14.3

8.6

22.8

Expenditure ($m)

716

3,194

969

4,880

Share of Transport by
Aircraft*

1%

42%

26%

-

9

1,341

250

1,599

Visitors (m)

Expenditure Transported
by Aircraft ($m)

Table note: *Domestic and International share of nights spend in Gold Coast and the of Domestic day trippers who travelled by aircraft

456.398786 Figure 18.4: Monthly Passenger Movements at Gold Coast Airport, 2009 – 2014
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18.2.3

Housing and Land Markets

The property market in the Tweed - Gold Coast region
has undergone a structural correction following a period
of relatively heated activity between 2000 and 2008 when
the Global Financial Crisis was first set off.
However since August 2012 most property types in the
Tweed - Gold Coast region have begun to show signs of
a reversion to growth in both volume of transactions and
median price, as oversupply issues and market participant
attitudes have gradually normalised. Median residential
price levels for the Tweed have not yet exhibited the same
overall return to growth. However, there have been some
signs of stabilisation for specific property types in some
locations. (Source: PRD nationwide, Gold Coast and
Tweed Area Highlight Report, Fourth Quarter 2013).
Zoning near the Airport within the City Plan is reflective
of the current land use pattern, and includes: Special
Purpose (Tugun Land Fill and Desalination plant), Open
Space (Betty Diamond Sporting Complex), Low and
Medium Density Residential, Community Facilities and
Low Impact Industry.

According to the Gold Coast Ocean Beaches Strategy
2013-2023, previous community engagement has
revealed that the beach is the most valued component of
the local lifestyle, especially its contribution to recreational
and outdoor activities. Gold Coast’s beaches are a focal
point for residents and visitors for swimming, surfing,
fishing, walking, cycling, sport, recreation and lifestyle.
The upcoming 2018 Gold Coast Commonwealth Games
will also positively contribute to the lifestyle of Gold Coast
residents. Estimates show that the Games could generate
up to $2 billion in economic benefits, including up to
30,000 full time-equivalent jobs created between 2015
and 2020.
In 2010, the Tweed Council conducted an extensive
42-day community consultation for the Draft Tweed
Community Strategic Plan 2011-2021. Overall, the
community informed Council that its highest rating
priorities were:
→→ Safe and peaceful surroundings;
→→ Policies to avoid over-development;
→→ Protecting natural attributes/biodiversity;
→→ Protect village character;

18.2.4 Construction Services and
Building Inputs Market
Construction in the Tweed - Gold Coast region employed
28,345 people (as of 2011) and directly contributed
$2,534 million to the GRP, representing 11 percent of the
employment and 11 percent of GRP of the Tweed - Gold
Coast region.

→→ Quality water supply, sewerage and garbage services;
→→ Access to public transport, health and education;
→→ Protect agriculture/agricultural land;
→→ Access to good services such as roads, parks, sporting
facilities, footpaths and cycle way.

According to the Master Builders Survey of Industry
Conditions for the September 2014 quarter, business
confidence in the building and construction industry in
Gold Coast remained steady at high levels experienced
during the previous three quarters.
The survey found that very few businesses are reporting
serious difficulties in recruiting and retaining suitably
qualified employees and subcontractors.

18.2.5 Community Values and
Lifestyle
The community values in the Tweed - Gold Coast region
have been identified through a desktop review of the
region’s plans, reports and surveys.
The Gold Coast Cultural Strategy to 2023 has envisioned
that over the next 10 years, Gold Coast’s cultural
landscape will focus on evolving in the following few
areas: stunning natural environment; outdoor lifestyle;
excellent and leading edge artistic practice; innovation
and entrepreneurship; sustainability of the cultural
sector; making the most of the Gold Coast 2018
Commonwealth Games; creative collaborations and
partnerships; and engaging the community in high quality
cultural experiences.
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Table 18.4: Significance Criteria for the Social and Economic Assessment
Criteria
Very High

Description of Significance
The impacts are on a national scale and are considered critical to the decision making process. They tend to be
permanent, or irreversible, or otherwise long term, and can occur over large areas.
Irreversible or significant negative change to current amenity, lifestyle, community resources and activities
(facilities, infrastructure, services, recreation areas), cultural identity and social organisation with no scope for
mitigation.
Irreversible or significant negative impact on health, safety, welfare or quality of life of the members of a
community, through factors such as noise, odours, fumes, some or other pollutants.
Individuals and/or communities are forced to dislocate.
Long term or irreversible reduction in economic activity in the region, e.g., employment and economic outputs.

High

The impacts are on a state-wide scale and are likely to be of importance in the decision making process. They
tend to be permanent, or otherwise long to medium term.
Considerable adverse change to current amenity, lifestyle, community resources and activities (facilities,
infrastructure, services, recreation areas), cultural identity and social organisation with limited scope for
mitigation.
Considerable negative impact on health, safety, welfare or quality of life of the members of a community, through
factors such as noise, odours, fumes, some or other pollutants.
Individuals and/or communities choose to dislocate.
Long to medium term reduction in economic activity in the region, e.g., employment and economic outputs.

Moderate

These impacts are on a state to regional scale and are relevant to decision making. These impacts tend to
range from medium to short term, and occur over medium scale areas or focused within a regional area.
Noticeable adverse change to current amenity, lifestyle and community resources and activities (facilities,
infrastructure, services, recreation areas), cultural identity and social organisation with scope for some
mitigation.
Noticeable negative impact on health, safety, welfare or quality of life of the members of a community, through
factors such as noise, odours, fumes, some or other pollutants.
Individuals and/or communities are not willing to dislocate but are moderately affected by impacts associated
with operation of the project.
Medium to short term reduction in economic activity in the region, e.g., employment and economic outputs.

Minor

These impacts are on a regional to local scale and are recognisable but acceptable within the decision making
process. These impacts tend to be short term, or temporary, and focused within a local area.
Localised or limited noticeable change to current amenity, lifestyle and community resources and activities
(facilities, infrastructure, services and recreation areas), cultural identity and social organisation and can be
largely mitigated.
Localised or limited impact on health, safety, welfare or quality of life of the members of a community, through
factors such as noise, odours, fumes, some or other pollutants.
Individuals and/or communities do not dislocate and continue to work/recreate/live within the area but are
sometimes affected by impacts associated with operation of the project.
Short term or temporary reduction in economic activity in the region, e.g., employment and economic outputs.

Negligible

The impacts are on a local scale and pose minimal change to the existing situation. This could include for
example impacts which are beneath levels of detection, impacts that are within the normal bounds of variation
or impacts that are within the margin of forecasting error.
No appreciable impact on health, safety, welfare or quality of life of the members of a community, through
factors such as noise, odours, fumes, some or other pollutants.
No appreciable impact on local amenity, resident lifestyle, community resources and activities (facilities,
infrastructure, services, recreation areas), cultural identity and social organisation.
Imperceptible changes to the amenity of nearby residence, real estate value or local economic activity.

Beneficial

The project results in an improvement in the baseline situation on a regional scale.
Noticeable improvement to current amenity, living standards, lifestyle, community resources and activities
(facilities, infrastructure, services, recreation areas), cultural identity and social organisation.
Creates strong communities which are socially inclusive, with high levels of social capital, access to
employment, secure housing and appropriate services and facilities.
The project stimulates economic activity in the region, e.g., employment and economic outputs.
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18.3 Significance Criteria
The Significance Criteria for the social and economic
assessment have been developed with reference to
following legislative requirements and objectives:
→→ The Commonwealth Government Significant
impact guidelines 1.2 - Actions on, or impacting
upon, Commonwealth land and Actions by
Commonwealth Agencies; Table 18.4: Significance
Criteria for the Social and Economic Assessment (refer
Table 18.4)
→→ Duration of the potential impact, refer Chapter 6
Assessment Methodology, Table 6.3

18.4 Impact Assessment
18.4.1

Demography

It is considered highly unlikely that the construction
and operational impacts of Project LIFT would directly
affect the demographic structure of the Tweed
- Gold Coast region.
→→ Population: the construction of the project does not
involve the acquisition of any residential, business or
industrial properties or land, therefore no population
will be displaced. The population of the Tweed - Gold
Coast region is expected to continue to grow, along
with the other parts of Queensland. However this
growth will be largely driven by the continuation of
the current trend. Project LIFT is considered to be
playing an insignificant role in the population trend
of this region;
→→ Age distribution: the age distribution of the Tweed
- Gold Coast region is unlikely to be permanently
affected by Project LIFT. In the short term during the
project construction stage, there might be a slight
increase in the proportion of the younger population in
this region, as some of the working age construction
labour force from outside of this region (most likely the
greater Brisbane region) temporarily relocate to the
region during their contract;
→→ Gender and ATSI Distribution: the gender distribution
of the region is unlikely to be permanently affected
by Project LIFT. In the short term during the project
construction stage, there might be a slight increase in
the proportion of the male population in this region, as
some of the construction labour force (who are mostly
males) from outside of this region temporarily relocate
to the region during their contract period. The impact
to the ATSI distribution is insignificant;
→→ It is expected that Project LIFT will have some impacts
to the ATSI cultural heritage footprint of this region, the
detailed impacts of which are discussed in Chapter 13
Cultural Heritage;
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→→ Income: Over the modelling period (2015-16 to 203435), real wages for this region are projected to increase
on average by 0.20 percent. This slight increase will
bring the average income level of the Tweed - Gold
Coast region up closer to the Queensland average.

18.4.2

Employment and GRP

The development of the project will have a positive
economic outcome by way of creating additional
employment opportunities and generating further
economic activities for the region and providing capacity
for future growth.

18.4.2.1 Impact Modelling Inputs
The employment and GRP impacts of Project LIFT are
driven by the two main phases of development, the capital
construction and the operations periods. These phases
underpin the pattern of economic activity and the types of
demands (i.e. for material inputs, capital and labour etc.)
placed on the Tweed - Gold Coast region over time.
→→ Capital construction phase - major construction works
are undertaken on the Airport during this phase. This
includes the construction to expand the terminal, apron
bays and taxiways;
→→ Most of the capital expenditure for the project is
expected to occur from 2015-16 to 2018-19. The
capital expenditure patterns for Project LIFT are
outlined in Figure 18.5;
→→ Operations phase - in this phase, construction is
complete, and the Airport is able to accommodate
forecast demand and the terminal is open to
passengers. The operational revenues incurred over the
life of this expansion are modelled. No additional freight
expenditure is included, as any freight is delivered in
regular passenger transport. As part of this phase,
there is also likely to be additional revenue generated
for the tourism sector as the higher visitation enabled
through expansion facilitates greater spending;
→→ The operational revenue from Project LIFT would
start to be realised from 2018-19 onwards once
the expansion becomes operational. Project LIFT
operational expenditure was projected from additional
airport charges from passengers utilising the Airport.
As shown in Figure 18.6, operational expenditure
attributed to the project is estimated at approximately $25
million per year over the modelling period.
In addition to the operational expenditure, the project is
also projected to generate additional commercial revenue
upon its completion. The commercial revenue attributable
to the project is estimated at approximately $2.8 million
per year. This is captured by the non-aeronautical
developments in Figure 18.6.
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Without further development, the Airport will be limited
in its ability to facilitate future domestic and international
passenger demand and address the current capacity
issues. If no action is taken by 2018, a possible outcome
is that two Code E international aircraft will not be able
to be accommodated in the busy hour per day. Project
LIFT would allow the Airport to increase its busy hour
international passenger intake by approximately 314,000
per year. These additional passengers will have a positive
impact on the operations of the Airport and the tourism
benefits it facilitates.

To capture the role of the project in facilitating additional
tourism in the study area, information on tourism
expenditure from Tourism Research Australia (TRA) for the
year 2014 was utilised. The tourism expenditure attributed
to the Airport’s role in facilitating tourism includes
international tourists who used the Airport to either
arrive or depart from Australia. As shown in Figure 18.7,
additional tourism expenditure facilitated by the project
is forecast to grow by $62 million per year over the
modelling period.

Figure 18.5: Capital Expenditure Profile

Figure 18.5 Capital expenditure profile
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Figure 18.6: Estimated Operational Revenue
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Figure 18.7:
50! Estimated Expenditure Inputs
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2030-31!

2033-34!

18.4.2.2 Impact Modelling Results
The project is projected to have a positive impact on the
employment and GRP on the Tweed - Gold Coast region.
Figure 18.8 depicts the additional total regional
employment generated from the project. This includes
estimates for those likely to be employed directly by
the Airport during project construction and expanded
operation, along with jobs created indirectly across
the supplier chain. It should be noted that the supplier
industries where additional employment is generated
are likely to extend beyond the grounds of the Airport,
depending on where construction and operational
inputs and services are procured from. The employment
deviation includes those employed at the Airport, tourism
industries, and any crowding out in other sectors that
compete for a similar set of labour and input resources:

Alongside the growth in employment generated by the
project is an increase in economy-wide real wages. Over
the modelling period real wages are projected to increase
on average by 0.20 percent.
Figure 18.9 depicts the additional GRP generated in the
Tweed - Gold Coast region in real 2014– 15 terms:
→→ Over the capital construction phase, the GRP is
projected to increase in the range of $2 million to $50
million above the baseline scenario, as the construction
commences in later 2015-16 and peaks in 2016-17;
→→ From 2018 - 19 onwards, GRP is projected to
increase significantly above the baseline, range from
approximately $45 million. The growth in GRP over this
period is largely driven by international tourists, as the
Airport accommodates the growing demand for tourism
in region.

→→ Additional regional employment peaks early in the
construction phase at 2016-17 at approximately 230
full time employment workers;
→→ Over the remainder of the period to 2034-35
employment is projected to remain positive in the study
area at around 180 full time employment workers.

In net present value (NPV) terms, over the modelling
period the GRP in the study area is projected to increase
by approximately $426 million above the baseline
scenario, as summarised in Table 18.5.
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Figure 18.8: Tweed – Gold Coast Regional Employment Impacts
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18.4.3

Housing and Land Markets

The Gold Coast City Plan has indicated that the Airport
(along with Southern Cross University) is a major
economic generator for the communities in south east
Queensland and northern New South Wales. It was
highlighted2022-23
in the Plan that:
2021-22
2023-24
2024-25
2025-26

Until these investigations are undertaken, and any
amendments to the City Plan are completed, these
areas are to maintain their residential character and
intent.
Any future airport support services will be established

in2026-27
a manner that 2027-28
minimises impacts
on residential
20-21
2028-29
2029-30
2030-31
2031amenity.”
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air cargo facilities, air transport-related industries
Based on the current City Plan, the project will have no
and some tourist activities, both:

impacts on zoning at and in the vicinity of the Airport and

Figure	
  18.9	
  Tweed-‐Gold	
  Coast	
  Gross	
  Regional	
  
Impacts	
  
will not
result in a change to the existing Australian Noise

a. the Airport itself will expand and grow; and

b. land in the immediate environs of the Airport (more
particularly land south of the Gold Coast Highway),
will be investigated for its suitability to transition from
low density residential uses to non-residential uses.

Exposure Forecast (ANEF) Contours, Bird and Bat Strike
Zone, Light intensity, Obstacle Limitation Surface (OLS),
and Public safety areas that impact the surrounding land
use.

Figure 18.9: Tweed – Gold Coast Gross Regional Impacts
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Table 18.5: Economic Impacts in the Tweed – Gold Coast Region

2015-16 to 2024-25

2025-26 to 2034-35

2015-16 to 2034-35

GRP (NPV, $AU m)

267

159

426

Exports (NPV, $AU m)

214

213

427

Employment (FTE, average
over period)

174

181

177

Wages (% average over period)

0.20

0.19

0.20
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According to the Tweed Local Environmental Plan 2014,
the portion of the Airport located within the Tweed Shire
Local Government Area is zoned SP1 – Special Activities
(Airport). The proposed project will have no impacts on
zoning at and in the vicinity of the Airport.
The impact assessment on noise, air quality, visual
amenity and transport for the Tweed - Gold Coast
region has indicated that the project’s impact on all of
those factors will be minimal; therefore to the extent that
those factors affect the housing and land prices in the
surrounding area, there will be no significant impact.

18.4.4 Construction Services and
Building Inputs Market
Over the capital construction phase of Project LIFT,
the construction sector is projected to benefit, with the
sectors output increasing on average by 0.60 percent
above the baseline scenario.
Given the geographic location of the Airport, there will be
two main sources of sizeable, available workforce; the
Gold Coast area from Coolangatta up to Southport (60
percent), and the greater Brisbane area, from Logan up to
the northern suburbs (40 percent). While the majority of
the workforce is expected to be sourced from the closest
catchment (the Gold Coast region), skilled or specialist
tradesman are expected to be sourced from further afield,
mainly from the north of the Airport.

18.4.5 Community Values and
Lifestyle
The construction activities of the project and the increased
airport activities as a result of the project can potentially
affect the character and lifestyle of the Tweed - Gold
Coast region through its impacts on noise, air quality,
visual amenity and transport for the local community.
→→ Noise modelling (Chapter 15 Noise and Vibration)
suggests that the project is predicted to result
in no significant construction noise impacts from
construction works during standard hours, and also
no significant operational noise impacts from aircraft
operation on-ground;

and a compatibility with the project, resulting in a
negligible landscape impact;
→→ It is predicted that the project would create minor
adverse to negligible visual impacts during construction
and operation. The visual influence of the project
footprint is limited by landform and intervening
vegetation and built form. The mitigation measures for
the visual amenity impact have been set out in detail in
Chapter 17 Landscape and Visual;
→→ The transport impact findings indicate that during the
busiest period of the construction, it is anticipated that
approximately 18 two-way peak hour vehicle trips will
be required to access to the site. This volume of traffic
is insignificant relative to the current traffic volume of
between 15,000 to 38,700 daily vehicles on different
sections of the Gold Coast Highway near the Airport.
→→ Construction traffic will enter and exit the Airport from
a new construction access road off the Gold Coast
Highway. As such, the additional traffic is not expected
to interact with any vulnerable populations or facilities
in the surrounding areas, such as the Southern Cross
University;
→→ With the exception of the intersection of Terminal Drive
and Tom Norris Drive, the traffic impact assessment
has shown that all other major intersections in the
Airport precinct are forecast to operate well within
capacity. The detailed assessment of the traffic
impact, including mitigation for the above-mentioned
intersection, can be found in Chapter 16 Traffic
and Transport.
In summary, the project is unlikely to affect the lifestyle
of the communities in the Tweed-Coast Coast region, as
all the associated noise, air quality, visual amenity and
transport impact during construction and operation of the
project are expected to be minimal.
Table 18.6 summarises the impacts and risk assessment
identified for each of the attributes assessed in the socioeconomic impact assessment.

→→ The findings from the air quality impact assessment
indicates that the impacts of the project to air quality
and GHG emissions will likely be short term, have a
low level of impact significance, and be manageable
through the implementation of mitigation measures.
The increase in GHG emissions associated with
the operation of the project will be minor in the
context of the future development of the Gold Coast
region. The mitigation measures for the air quality
impact are described in Chapter 14 Air Quality and
Greenhouse Gases;
→→ From a visual amenity perspective, the project does
not adversely impact on the landscape character of the
Airport, which has a high visual absorption capacity,

Major Development Plan
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No significance change to population and
ATSI proportion, possible slight increase
of younger population proportion during
construction period, possible slight
increase of male population proportion
during construction period, very slight
permanent increase of real income level

Additional employment: on average 230
FTE during construction; on average 180
FTE during operation

Demography

Employment
and GRP

Construction sectors output increasing on
average by 0.60%

Construction
Services and
Building Inputs
Market

Community
Values and
Lifestyle

No impacts on zoning at and in the vicinity
of the Airport, no impact on housing and
land price to the extent affected by noise,
air quality, visual amenity and transport

Housing and
Land Markets

No significant change on community
lifestyle as affected by noise, air quality,
visual amenity and transport

60% of the construction workforce from
the Tweed - Gold Coast region, the
remaining 40% from the greater Brisbane
region.

Additional 314,000 international busy
hour passengers, generating tourism
expenditure of an additional $62 million
per year

Tourism

Additional GRP: on average $50 million
during construction; on average $40
million during operation

Impact Detail

Primary
Impacting
Process

Economic and Social

Beneficial

N/A

Refer to the mitigation
measures for noise,
air quality, visual
amenity and transport

N/A

Refer to the mitigation
measures for noise,
air quality, visual
amenity and transport

Negligible

Beneficial

Negligible

Beneficial

Negligible

N/A

N/A

Significance
of Impact

Standard Mitigation
Measures

Possible

Almost
certain

Possible

Almost
certain

Almost
certain

Highly
unlikely

Likelihood
of Impact

Low

N/A

Low

N/A

N/A

N/A

Risk Rating

Initial Assessment with Standard Mitigation

Table 18.6: Economic and Social Impact Assessment

Refer to the additional
mitigation measures
for noise, air quality,
visual amenity and
transport

N/A

Refer to the additional
mitigation measures
for noise, air quality,
visual amenity and
transport

N/A

N/A

N/A

Negligible

N/A

Negligible

N/A

N/A

N/A

Additional Mitigation Significance
Measures
of impact

Unlikely

N/A

Unlikely

N/A

N/A

N/A

Likelihood
of Impact

Very low

N/A

Very low

N/A

N/A

N/A

Residual
Risk Rating

Residual Assessment with Additional Mitigation in Place
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Waste Management

19.1 Introduction
This Chapter has assessed the existing waste generated
at the Airport for the FY2013/2014. This data has been
used to establish the baseline waste volumes.
An assessment of the predicted waste volumes for
2018 has been undertaken, including an impact and risk
assessment on the potential waste impacts resulting from
the construction and operation of the project.

19.1.3.1 Airports (Environment
Protection) Regulations 1997
Under the Airports Act, the objectives of the AEPR are:
→→ To establish, in conjunction with national environment
protection measures made under Section 14 of the
National Environment Protection Council Act 1994,
a Commonwealth system of regulation of, and
accountability for, activities at airports that generate, or
have potential to generate:
»» Pollution;

19.1.1

Methodology

To describe the existing waste management practices at
the Airport a desktop review of various documents has
been undertaken, including Master Plan, Airport EMS,
annual environmental reports, and analysis of previous
airport audit findings and waste data. This has established
the baseline waste volumes generated at the Airport
during FY2013/2014.
The projected waste volumes for the first year of project
operation (2018) have been based on the forecast
domestic and international passenger numbers, and the
2014 generated waste in tonnes per passenger.

19.1.2 Assumptions and Technical
Limitations
A number of assumptions and technical limitations were
noted during the preparation of this waste assessment.
Not with standing these assumptions and limitations
the modelling approach adopted and input data are
considered appropriate for the purposes of this study.
→→ Waste volume reporting is not provided by the
Airport waste contractor for the commingled waste
service provided to ground transport and general
aviation tenants;
→→ The Airport does not handle quarantine hazardous
waste streams and galley wastes from airlines. This is
handled by Australian Quarantine Inspection Services.

19.1.3 Policy Context, Legislative
Framework and Guidelines
As the project is on Commonwealth Airport land,
requirements of state and local government environmental
legislation and policy generally don’t apply as
environmental aspects are regulated under the Airports
Act and associated regulations. However, state and/
or local environmental requirements are still considered
where they can assist in defining environmental values,
objectives and assess the significance of potential impacts
on the environmental values on Airport land.
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»» Excessive noise.
→→ To promote improving environmental management
practices for activities carried out at airport sites,
including the disposal or storage of waste at
airport sites.
The regulations define waste as refuse in any form,
discarded or disused plant or equipment and any
industrial by-products. These include such items as waste
oil and oil containers, surplus or spent chemicals, paints
and solvents and their containers, sewage, waste paper,
litter and food scraps.
Waste or any other material requiring disposal
must be disposed of in an appropriate way and the
method used to dispose of such material must be
documented accordingly.
Any breaches to the environmental standards at airports in
regards to the disposal or storage of waste at airport sites
should be appropriately monitored, mitigated, remedied
and rectified.

19.1.3.2 New South Wales Government
Legislation and Policy
The objectives of the Protection of the Environment
Operations Act 1997 include to reduce the risks to human
health and prevent the degradation of the environment
through pollution prevention, elimination of harmful
wastes, the reduction in the use of materials and the reuse, recovery or recycling of materials.
These objectives are to be achieved through the
Protection of the Environment Operations (Waste)
Regulation 2014, which includes regulatory mechanisms
such as levies to provide economic incentive to reduce
waste disposal and encourage investment and innovation
in resource recovery technologies.
The Environment Operations (Waste) Regulation 2014
includes:
→→ Restriction on the transportation of waste from its point
of origin (proximity principle);
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→→ New waste triggers that automatically constitute land
pollution;
→→ Lower licensing thresholds for waste activities;
→→ Additional tracking, monitoring and reporting
requirements.
The key objectives of the Waste Avoidance and Resource
Recovery Act 2001 are:
→→ To encourage the most efficient use of resources and
to reduce environmental harm in accordance with the
principles of ecologically sustainable development;
→→ To ensure that resource management options are
considered against a hierarchy of the following order:
»» Avoidance of unnecessary resource consumption;
»» Resource recovery (including reuse, reprocessing,
recycling and energy recovery);
»» Disposal.
→→ To provide for the continual reduction in waste
generation;
→→ To minimise the consumption of natural resources and
the final disposal of waste by encouraging the avoidance
of waste and the reuse and recycling of waste.

The Waste – Everyone’s Responsibility: Draft Queensland
Waste Avoidance and Resource Productivity Strategy
(2014 – 2024) sets out the challenges and opportunities
for waste avoidance and recovery in Queensland. The
strategy covers household, agricultural, and industrial
waste, and solid and liquid regulated (hazardous) waste.
The strategy has four objectives, including driving cultural
change; avoidance and minimisation; reuse, recovery and
recycling; and management, treatment and disposal.

19.2 Waste Management
Baseline Conditions
19.2.1 Sources of Potential Waste
Sources
Airport operations produce a wide variety of waste
streams, which can be categorised as follows:
→→ Solid wastes;
→→ Liquid wastes;
→→ Hazardous wastes;
→→ Recyclables.

19.1.3.3 Queensland Government
Legislation and Policy
The objective of the Environmental Protection Act 1994
(EP Act) is:
“to protect Queensland’s environment while allowing
for development that improves the total quality of life,
both now and in the future, in a way that maintains the
ecological processes on which life depends (ecological
sustainable development).”
Under the EP Act, the Environmental Protection
Regulation 2008 provides for, amongst other things, the
transportation, storage, recycling or disposal of regulated
wastes. These are referred to as environmentally relevant
activities (ERAs), which require an environmental authority
in order to conduct the prescribed ERA. Some ERAs
for regulated waste storage, recycling or disposal are
concurrence ERAs and require a development approval if
the activity also involves a material change of use under
the Sustainable Planning Act 2009.
The Waste Reduction and Recycling Act 2011 (WRR Act)
establishes a framework to modernise waste management
and resource recovery practices in Queensland, including
the promotion of waste avoidance and encouragement of
resource recovery and efficiency.
The Waste Reduction and Recycling Regulation 2011
(WRR Regulation) sits under the WRR Act. The WRR
Regulation covers:
→→ Fees for applications under the WRR Act;
→→ Management of used packaging materials;
→→ Details about who is required to plan and report about
waste management.

Construction waste is also generated during construction
projects at the Airport and would include waste from the
above waste streams.

19.2.1.1 Solid Wastes
The major solid waste streams generated by operations
at the Airport include food packaging and food waste,
office waste, including paper and cardboard, garden/green
waste, scrap metals from workshops as well as plastic,
glass and building demolition waste.
General waste not suitable for recycling is disposed of in
the general waste bin and is collected and removed by
a licensed waste collection operator. The contractor is
required to meet satisfactory standards through quality
assurance and comply with relevant legislation. There is no
direct waste disposed of on Airport land.
Information regarding the actual volumes and types of
solid waste generated at the Airport is collected by the
waste contractor. The current average volume of waste
collection from the Airport is reported as approximately
110 m3 per week.
Solid construction wastes would vary depending on the
project but would include vegetation, concrete rubble,
bricks, and other construction materials.

19.2.1.2 Liquid Wastes
Liquid waste streams generated at the Airport include
domestic sewage, cleaning waters from washing of
hangars and workshop areas, cleaning water from vehicle
and aircraft washdown, waste from commercial kitchens,
toilet waste from aircraft and terminal operations.
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All washdown water from the vehicle and aircraft
washdown bay is processed by an oil/water separator
system and is then directed through a single-sump
interceptor and then finally to a Humeceptor, prior to
release to the drainage channel.
Domestic sewage, toilet waste from aircraft and waste
from commercial kitchens all go directly to sewer. Trade
waste licenses are held by all tenants releasing waste
to sewer.

19.2.2 Existing Waste Management
at the Airport
A variety of management measures are implemented as
part of the airport operations in order to prevent, control
or reduce the amount of waste generated from Airport
activities. These measures include:
→→ Recycling programs, including cardboard, office paper,
toner cartridge, waste oil, batteries and public place
recycling within the main terminal;

It is estimated that the liquid waste from aircraft toilets
currently amounts to 12,000 litres per month and is
deposited into the onsite waste disposal facility on a
daily basis. Existing flight movements on average, based
on 2014 movements, amount to 53 flights arriving to
the Airport per day. Based on this information it can be
estimated, that an average of seven litres of aircraft waste
is attributed to each aircraft arriving at the Airport.

→→ Regular stockpiling of unwanted building materials for
reuse on site where possible;

19.2.1.3 Hazardous Wastes

Airport operators are responsible for the appropriate
storage, handling and disposal of their generated waste.
Waste management forms part of airport tenant audits
and relevant recommendations are made to minimise the
generation of waste if deemed necessary.

Hazardous or regulated wastes generated at the Airport
include waste oil and fuel (if not recycled), oily rags, used
chemicals, including solvents, thinners, glycol, pesticides
and insecticides; solids from interceptor traps, asbestos
and waste building materials, empty plastic and steel
chemical drums (e.g. from poisons and paints), batteries
(if not recycled), and oil filters (if not recycled). These types
of hazardous wastes are also generated from construction
projects at the Airport.
Where regulated waste is removed off-site, the waste is
only transported by an operator licensed under the EP Act
to transport regulated wastes and is only transported to a
facility licensed under the EP Act to accept, store, recycle
or dispose of such waste.
The Airport does not handle any quarantine hazardous
waste streams as all quarantine waste, including galley
wastes from the airlines, are handled by Australian
Quarantine Inspection Services.

19.2.1.4 Recyclable Wastes
Recyclable wastes at the Airport include glass, plastic,
aluminium, paper and cardboard, waste oil, oil filters,
batteries and tyres.
Recyclable wastes are placed in the appropriate recycling
bins or stored at known collection points in the Airport.
Large items for disposal, which may have some reuse
value, are stockpiled until there is sufficient material to
warrant a truck load being taken to GECKO recycling facility
located adjacent to the Tugun Soccer grounds, north of
the Airport. Some construction wastes such as asphalt,
concrete and bricks are also recyclable or reusable.
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→→ Removal of scrap metal, abandoned cars left in car
parks and other recyclable materials to resource
recovery locations;
→→ Preparation of Construction Environmental Management
Plans (CEMPs) which detail specific waste management
requirements for construction projects.

Waste management practices at the Airport take into
consideration the hierarchy summarised in Figure 19.1 for
the prioritisation of waste management practices in order
to achieve the best environmental outcome.
Waste products from GCAPL and airport tenants
operations are managed separately.
Major sources of waste at the Airport include terminal
operations, including retail and food and beverage outlets,
aircraft waste, construction and demolition activities,
tenant operations and maintenance activities.
Some of these sources result in the production of
hazardous and/or regulated waste such as aviation and
automotive fuel, pesticides and herbicides, plants and
solvents, batteries, asbestos and cleaning chemicals.
Hazardous materials associated with GCAPL’s activities
are managed under the EMS, the Airport Emergency Plan
and GCAPL’s Workplace Health and Safety procedures.
Environmental risks associated with activities at the
Airport, including those associated with the generation,
handling, storage and disposal of waste are assessed
as part of the Airport EMS. Airport tenants, contractors
and other airport operators are also required to ensure
that appropriate systems and procedures are in place
to manage specific environmental risks associated with
their activities.
A CEMP is also required for developments with significant
environmental risk. CEMPs require the development and
implementation of specific measures to appropriately
manage environmental risks posed by construction
activities in terms of waste generation.
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Figure 19.1: Waste Management Hierarchy

AVOIDANCE

Most
Preferred

RE-USE

RECYCLING

ENERGY RECOVERY

DISPOSAL

Least
Preferred

Figure 19.2: Airport Terminal 1 Recycling Rates (July 2010 – September 2011)
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19.2.2.1 Public Place Recycling
Programme
A cardboard recycling programme for terminal operations
was implemented at the Airport towards the end of 2005
and a public place recycling (PPR) programme was
subsequently launched in June 2010. From when the PPR
programme was launched in June 2010 to the period of
September 2011, an additional 32 tonnes of recyclables
were diverted from landfill. During this same period,
140 tonnes of cardboard was recycled as part of the
cardboard recycling programme which had already been
in place.
The recycling rates for the period July 2010 through
September 2011 are summarised in Figure 19.2.

19.2.3

Airport Waste Audit 2012

stations and bucket weights used by the two contractors.
Additionally, no public place recycling was reported for the
periods of July 2013, September 2013 and October 2013.
In December 2013, the Airport waste contractor
commenced commingled waste services to ground
transport and general aviation tenants. The waste
contractor does not provide waste volume reporting for
this tenant waste, however as expected, a reasonable
portion of waste is being diverted from landfill.
Airside general waste data for the period of July 2013
through June 2014 is summarised in Figure 19.6. Other
than for the period of March 2014, the data shows a
reduction in airside general waste starting December
2013. This may be attributed to the new supply of
commingled waste service, however this can also be
attributed to the variance in passenger numbers.

In September 2012, a waste audit of seven completely full
commercial waste bulk bins occurred on the Airport.

19.2.6

Figure 19.3 summarises the overall composition of
the overall waste stream generated in a 48 hour period
and sorted as part of the audit. Based on this data, the
extrapolated waste generation rates were 644 kilograms
per day and 4,507 kilograms per week. Of this amount,
it was estimated that approximately one-third was
commingled recyclables.

Quarantine waste generated from the international terminal
is currently collected by specialist waste contractors
and incinerated. A service for the disposal of quarantine
waste that provides an environmental benefit by means
of deep burial at the Ti Tree bioreactor landfill is currently
being investigated and likely to be in place prior to
commencement of construction of the project. This
service will also be utilised for the collection and disposal
of other non-quarantine airside waste.

19.2.4 2013 Annual Environment
Report
An additional 15 new recycling stations were installed at
the Airport during 2013. Cardboard recycling and general
waste volumes remained relatively unchanged from the
previous reporting period with only a slight increase
largely due to passenger growth along with the disposal
of recyclables as general waste. The various waste
streams generated from terminal operations, including
waste generated from terminal tenancies is summarised in
Figure 19.4.

19.2.5 2014 Annual Environment
Report
Figure 19.4 compares the volumes of the various waste
streams generated from terminal operations, including
waste from terminal tenancies for the financial period of
2014 with those of previous periods.

The Ti Tree bioreactor uses “best practice” bioreactor
technology, which significantly reduces the time required
for the stabilisation and decomposition of waste and
production of methane required by traditional landfills.
The generation and capture of environmentally damaging
methane over such a shorter period of time makes green
energy production a much more viable and efficient
environmental and commercial pursuit.
The quarantine waste collected for the period 30 April
2012 to 29 April 2013 is summarised in Figure 19.7.
Approximately 50 wheelie bins (240 litres) of quarantine
waste is generated per week.

19.2.7

Baseline Summary

Table 19.1 provides a summary of the baseline data
available for the Airport in FY2013/2014.

Although there was a three percent rise in public place
recycling during the 2014 reporting period from the
previous period, general waste volumes sent to landfill
rose by five percent from the previous period.
There was a change in waste volume reporting being
provided under the previous waste contract versus the
new contract, which had started in December 2013,
refer Figure 19.5. The reporting differences between
the two contracts have occurred due to different weigh
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Quarantine Waste
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Figure 19.3: Waste Audit Summary Overall Composition (% by Weight)
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Figure 19.4: Airport Terminal 1 Waste/Recycling Volumes per Financial Year (2010 – 2014)

Figure 19.5: Airport Terminal 1 Waste/Recycling Volumes for Financial Year 2013/2014
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Figure 19.6: Airside General Waste, Front Lift General Waste and Compactor Waste (tonne)

Figure 19.7: Airport International Terminal Quarantine Waste (30 April 2012 to 29 April 2013)
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Table 19.1: Summary of Baseline Data – FY2013/2014
2014 FY

Passengers

General Waste
(tonne)

Airside General
Waste Front Lift
General Waste/
Compactor
Waste (tonne)

Cardboard
Recycling
(tonne)

Terminal 1
Public Place
Recycling
(tonne)

Jul-13

491,321

51

37

10

0

Aug-13

464,668

50

40

22

3

Sep-13

493,441

58

37

9

0

Oct-13

537,862

62

38

8

0

Nov-13

463,950

66

40

10

1

Dec-13

532,961

45

35

3

2

Jan-14

571,284

58

32

4

2

Feb-14

426,327

50

36

3

2

Mar-14

466,879

60

42

4

2

Apr-14

465,829

47

35

4

1

May-14

413,603

44

29

4

2

Jun-14

418,441

49

35

4

2

5,746,566

642

436

85

17

Waste per passenger (kilogram)

0.1

0.1

<0.1

<0.1

Waste per 1000 passengers (kilogram)

111

76

15

3

Total

Quarantine Waste
Period

Passengers

Kilograms

Apr-12

61,008

601

May-12

51,955

6,488

Jun-12

64,266

7,601

Jul-12

77,235

10,448

Aug-12

76,186

9,944

Sep-12

72,682

8,361

Oct-12

77,801

10,275

Nov-12

75,486

9,304

Dec-12

91,880

10,219

Jan-13

85,942

9,988

Feb-13

74,256

8,646

Mar-13

80,233

9,052

Apr-13

68,368

7,423

Total

957,298

108,350

Quarantine waste per passenger (kilogram)

0.1

Quarantine waste per 1000
passengers (kilogram)

113
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19.3 Waste Significant Impact
Criteria
The waste significant impact criteria have been based on
the following legislative requirements and objectives:
→→ The adoption of appropriate waste storage and
disposal reporting in accordance with Section 6.01
of the Airport (Environment Protection) Regulations
1997 (AEPR);
→→ Waste management measures adopted on Airport land
as described in the Master Plan, including compliance
with the waste management hierarchy;
→→ Compliance with waste storage and tracking
requirements on and off Airport land.
Table 19.2 provides the waste significant impact criteria
for the project and the relevant type of potential impacts,
which are described in Section 19.4.

19.4 Impact Assessment
19.4.1

Potential Impacts

The initial impact assessment outlines the potential
impacts and assesses the significance, likelihood and risk
level of the potential impacts resulting from the project.
The sections below summarise the potential waste
management impacts and primary impacting processes
for the project.

19.4.1.1 Increase in Solid, Liquid and
Gaseous Wastes Impacting Adjoining
and Downstream Environments
During construction and operation, there will be an
increase in waste materials within the project footprint
which will be above the FY2013/2014 baseline volumes.
For the first year of project operation (2018), waste
volumes have been predicted using projected passenger
numbers for 2018 (based on baseline passenger numbers
available for the 2014 calendar year) (refer Table 19.3).
These projected waste volumes have identified a 33
percent increase in each waste stream for 2018, based on
the baseline volumes in FY2013/2014.
Increased waste volumes originating from within the
project footprint during construction and operation have
the potential to impact the surrounding environment by
causing injury to wildlife, potential threats to human health
and visual amenity. There is also the potential for an
increase in waste material in downstream receiving waters,
including plastic, glass, aluminium and cigarette butts. An
unmanaged increase in waste material would potentially
cause increased incidence of external injury to aquatic

wildlife, entanglement, and starvation or suffocation
associated with accidental ingestion. Littered objects may
also provide suitable habitat for disease-spreading insects,
such as flies and mosquitoes.
Clearing of the project footprint will create vegetation
waste, which is expected to be a large proportion of
the waste generated during the construction phase of
the project. Options will be investigated for the reuse of
vegetation (as mulch) within or external to the Airport, or
vegetation waste will be stockpiled prior to disposal to an
appropriately licensed landfill.
There is the potential for inadequate management of
solid, liquid and gaseous wastes during construction of
the project, such as inadequately sized and maintained
bunded areas. Depending on the scale of the spill or
leak, inadequately contained solid, liquid or gaseous
wastes have the potential to result in contamination of
groundwater and/or surface water.
Inadequately contained wastes may migrate by
stormwater runoff, being directed into the drainage
channel and potentially contaminating surface waters
downstream. Infiltration and leaching of contaminants
from spills and leaks may also cause contamination of
groundwater and/or surface water. Given the shallow
nature of the groundwater, these contaminants may be
recharged into nearby waterways.
In order to reduce the likelihood, significance and risk
of these impacts a CEMP will be prepared that will
include appropriate waste management procedures for
handling, transporting and using potentially contaminating
substances and measures for management of spills (as
described in Section 19.4.2.2).
The potential impacts to the environment from waste are
likely to be temporary localised and manageable and result
in a minor level of impact significance.

19.4.1.2 Increase in Waste Materials
Disposed to Landfill
There is the potential for increased waste material volumes
requiring disposal to landfill during the construction and
operation of the project.
Based on initial estimates of waste volumes for the
construction and operation of the project, it is considered
that the increase in waste materials disposed to landfill
is low in the context of other waste materials generated
by the wider Gold Coast region that are subsequently
disposed to landfill. The potential impact is considered
to result in a minor level of impact significance with the
implementation of mitigation measures.
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19.4.2 Standard Mitigation
Measures
To minimise potential project impacts related to waste
management on the local environment, the mitigation
measures below will be implemented during design,
construction and operational phases of the project.

19.4.2.1 Design
During the design phase of the project, the following
mitigation measures will be implemented to minimise
potential impacts on environmental values:
→→ Project is to be designed in line with the principles of
the waste management hierarchy;
→→ Designate the location of construction compounds
and storage areas for each waste stream prior to the
commencement of construction;

GCAPL procedures;
→→ No waste materials left on-site post construction.
→→ Staff training and inductions, including:
»» All contractors and staff will be briefed on the
environmental values of the area;
»» Periodic toolbox training to be provided to all
construction personnel to present new information
or reiterate information relating to minimising the
potential impacts to the environment;
»» Contractors and staff will be briefed on procedures
relating to the management of regulated waste, and
general waste segregation measures.

19.4.2.3 Operation
During the operational phase of the project the following
strategies and management plans will be implemented:

→→ Design appropriately bunded areas in accordance with
relevant standards;

→→ Regular removal of rubbish in accordance with existing
GCAPL procedures;

→→ Identify possible secondary uses for construction
wastes prior to construction.

→→ Spill prevention and emergency spill response
procedures in accordance with existing
GCAPL procedures;

19.4.2.2 Construction

→→ Waste transport is to be undertaken by licenced
contractors, with waste disposal occurring at
approved facilities;

A CEMP will be developed for the construction phase
of the project and will include specific management
plans which will include the implementation of waste
management hierarchy principles such as:
→→ Waste management measures, including:

→→ Records of the type and volume of waste disposed
of by GCAPL will be kept. Regulated waste
disposed of by GCAPL will have appropriate waste
tracking documentation;

»» Wastes appropriately segregated and stored in
suitable storage areas;

→→ Waste contractor vehicles to remain on sealed areas
when collecting waste from the site;

»» Procedures to handle, collect and dispose
of wastes;

→→ Waste management procedures to be adopted in line
with the Master Plan and the EMS.

»» Seek to minimise the generation of wastes
wherever possible;
»» All regulated wastes to be sealed, labelled and
contained in bunded areas prior to collection and
removal from site;
»» All hazardous materials and dangerous goods waste
containers to be appropriately labelled and collected
by licensed contractors;
»» All waste/rubbish is not to pose a risk to fauna and
be correctly disposed of and tracked;
»» Ensure that all food scraps and other waste material
is correctly disposed of and stored in appropriate
containers to prevent pests and other fauna
from access.
→→ Re-use or recycle packaging materials separately;
→→ Waste transport is to be undertaken by licenced
contractors, with waste disposal occurring at
approved facilities;
→→ Waste contractor vehicles to remain on sealed areas
when collecting waste from the site;
→→ Spill prevention and emergency response plans for
any uncontrolled releases in accordance with existing

382

19.5 Additional Mitigation
Measures
Due to the low level of impact significance, no additional
mitigation measures have been identified. Where
required in response to incident, complaint or failure
of standard mitigation measures, corrective actions
will be implemented as part of GCAPL standard
operating procedures.

19.6 Potential Impact Risk
Assessment and Residual
Impacts
Table 19.4 provides an assessment of the risks to
the environment as a result of waste generated during
construction and operation of the project with the
implementation of statutory mitigation measures.
Additional mitigation measures are to reduce the level of
residual impact to the environment.
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Table 19.2: Waste Significant Impact Criteria
Significance Level

Significant Impact Criteria

Very high

→→ Permanent/irreversible* impacts on the local environment due to the generation
of construction and/or operational wastes from the project

High

→→ Long term* impacts on the local environment due to the generation of construction
and/or operational wastes from the project

Moderate

→→ Medium term* impacts on the local environment due to the generation of
construction and/or operational wastes from the project

Minor

→→ Indirect short term* impacts on the local environment due to the generation of
construction and/or operational wastes from the project
→→ Minor chemical spill that has a short term or temporary* effect on the local
environment
→→ Minimal change to the existing conditions and within the normal range of baseline
conditions

Negligible

Table note
* As defined in Chapter 6, Assessment Methodology

Table 19.3: Projected Waste Volumes at Commencement of Project Operation (2018)

Terminal

Projected
Passengers
(2018)

General
Waste
(tonnes)

Airside General
Waste Front Lift
General Waste/
Compactor
Waste (tonnes)

Cardboard
Recycling
(tonnes)

Terminal 1
Public Place
Recycling
(tonnes)

Quarantine
Waste
(tonnes)

Domestic

6,368,000

711

483

93

19

International

1,275,000

142

97

19

4

144

Total

7,643,000

854

579

112

23

144
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→→ Regular removal of rubbish in accordance
with existing GCAPL procedures

→→ Records of the type and volume of waste
disposed of by GCAPL will be kept.
Regulated waste disposed of by GCAPL
will have appropriate waste tracking
documentation

→→ Waste transport is to be undertaken by
licenced contractors, with waste disposal
occurring at approved facilities

→→ Re-use or recycle packaging materials
separately

→→ Identify possible secondary uses for
wastes

→→ Implement a waste management plan

→→ Regular removal of rubbish in accordance
with existing GCAPL procedures

→→ Spill prevention and emergency response
plans for any uncontrolled releases

→→ Implement a waste management plan

Minor

→→ Design appropriately bunded areas in
accordance with relevant standards

Increase in
solid, liquid
and gaseous
waste volumes
generated
resulting in
impacts to
adjoining and
downstream
environments

Inadequate
waste
management
practices

Increase in
waste materials
disposed to
landfill

Minor

Standard Mitigation Measures

Impact Detail

Impacting
Process

→→ Designate the location of construction
compounds and storage areas for each
waste stream

Significance
of Impact

Initial Assessment with Standard Mitigation

Waste

Table 19.4: Waste Impact Assessment

Possible

Possible

Likelihood
of Impact

Low

Low

Risk
Rating

Additional
Mitigation
Measures

Minor

Minor

Significance
of Impact

Possible

Possible

Likelihood
of Impact

Low

Low

Residual
Risk
Rating

Residual Assessment with Additional Mitigation in
Place
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20.0

Climate Change

Draft Major Development Plan
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20

Climate Change

20.1 Introduction
This Chapter provides a summary of the current climate
change legislative and policy framework, and identifies the
potential natural hazards and changing climate patterns
that may impact on the construction and operation of
the project.
The study area for this assessment is the southern Gold
Coast and northern New South Wales region and relates
to the potential climatic changes that could occur in this
region in the future.

20.1.1 Methodology
Climate change policies have been developed by the
Intergovernmental Panel on Climate Change (IPCC),
the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), and New South Wales and
Queensland local governments. These documents
provide an indication of the existing climate change issues
that have the potential to impact on the project, airport
operations and surrounding areas.

20.1.2 Assumptions and Technical
Limitations
The predicted climate change implications for the project
have been developed from existing information sources,
including Government policies and guidelines which are
detailed in Section 20.1.3.

20.1.3 Policy Context and
Legislative Framework
20.1.3.1 Intergovernmental Panel on
Climate Change Fifth Assessment
Report
Climate change is an acknowledged trend occurring
on a global scale, with specific trends occurring in
certain regions. The IPCC Fifth Assessment Report
(AR5) indicates that the past three decades have been
successively warmer at the earth’s surface than in any
other preceding decade since 1850. The global average
combined land and ocean surface temperature (calculated
as a linear trend) indicates a warming of 0.85°C [0.65°C to
1.06°C], over the period 1880 to 2012.
Changes in extreme weather and climate events have also
been increasingly observed since 1950. It is noted that the
frequency of heatwaves is likely to increase in Australia,
as well as Europe and Asia. It is also likely that increased

388

incidence and/or magnitude of higher sea levels would
occur in the future.

20.1.3.2 Commonwealth Government
Policy
The report Climate change: science and solutions for
Australia (Cleugh et al (eds) 2011) provides an estimate
of annual average warming by 2030 (above 1900
temperatures) to be around 1.0°C across Australia, with
warming of 0.7 to 0.9°C in coastal areas and 1 to 1.2°C
inland. Projected warming by 2050 is expected to range
from 0.8 to 1.8°C (low greenhouse gas [GHG] emission
scenario) and 1.5 to 2.8°C (high GHG emission scenario).
By 2070, warming is expected to be between 2.2°C (low
GHG emissions scenario) and 5°C (high emissions).
The intensity of rainfall events is expected to become
more extreme in most locations, driven by a warmer,
wetter atmosphere.
Trends expected in south east Queensland include:
→→ Less water for cities, industries, agriculture and natural
ecosystems;
→→ Potential 20 percent increase in intensity of a one in
100 year rainfall event.
The State of the Climate – 2014 report states that air and
ocean temperatures across Australia are now, on average,
almost a degree Celsius warmer than they were in 1910,
with most of the warming occurring since 1950. This has
resulted in more warm weather and extreme heat, fewer
cool extremes, and an increase in extreme fire weather
with a longer fire season.
Mean surface air temperature has warmed by 0.9°C since
1910. Daytime maximum temperatures have warmed by
0.8°C over the same period, while overnight minimum
temperatures have warmed by 1.1°C. Climate variability
from year to year has been mostly associated with El
Nino and La Nina events in the tropical Pacific. Australia’s
warmest year on record was 2013, being 1.2°C above
the 1961 - 1990 average of 21.8°C and 0.17°C above the
previous warmest year in 2005. Sea surface temperatures
around parts of Australia have been mostly well above
average since 2010, with persistent regions of very warm
to highest-on-record temperatures to the south and west
of the continent throughout much of 2013.

20.1.3.3 New South Wales Government
Policy
The New South Wales Climate Impact Profile (Department
of Environment, Climate Change and Water NSW
[DECCW] 2010) provides an assessment of the
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biophysical changes projected for the state as a result of
climate change. The Climate Impact Profile provides an
assessment for each New South Wales State Plan region,
such as the north coast of New South Wales.
North eastern New South Wales is likely to experience
a slight increase in summer rainfall (0 – 10 percent), and
potential decreases in winter rainfall. The north coast
region is likely to be impacted by sea level rise, which
poses major risks to property and infrastructure and on
estuarine and foreshore ecosystems. Table 20.1 provides
a summary of the temperature and rainfall changes
expected in the north coast region to 2050.

frequency of these events is uncertain according to the
climatic models;
→→ Hail: the north coast region is affected by 13 hailproducing thunderstorms per year on average.
However, these storms are more common slightly
inland and around Port Macquarie and Grafton. The
change in frequency of hail days is uncertain according
to the climatic models (DECCW, BoM & UoW 2010);
→→ Lightning: the north coast region currently experiences
an average of 30 - 40 days per year with thunder. The
change in lightning frequency is uncertain according to
the climatic models (DECCW, BoM & UoW 2010);

The Impacts of Climate Change on Natural Hazards
Profiles (DECCW, Bureau of Meteorology [BoM] and
University of Wollongong [UoW] 2010) were developed
for each New South Wales State Plan region to inform
decision makers regarding:

→→ Flooding: the risk of flash and riverine flooding is likely
to increase due to changing urban area profiles and
rising sea levels due to climate change. The incidence
of flash flooding and riverine flooding is likely to
increase according to the climatic models (DECCW,
BoM & UoW 2010);

→→ Current exposure to eight natural hazards (fire,
wind, lightning, hail, flash flooding, riverine flooding,
heatwaves, and coastal erosion and inundation);

→→ Heatwaves: the frequency and intensity of heatwaves is
expected to increase in the north coast region;

→→ Projections of future changes to these natural hazards
due to climate change.

→→ Coastal erosion and inundation: sea level rise to
increase based on the projections released by IPCC.
Wave height and period is also expected to increase.

The New South Wales north coast region experiences
recurring significant natural hazards and this has been
predicted to increase in frequency and intensity to 2050:

20.1.3.4 Queensland Government Policy

→→ Fire: the frequency of very high or extreme fire-risk
days is projected to increase and would be influenced
by increases in temperature, evaporation and high
fire-risk days;
→→ Wind: strong winds in the north coast region are
associated with climatic systems such as east coast
lows (ECLs), severe thunderstorms, ex-tropical
cyclones and frontal systems. According to DECCW,
BoM & UoW (2010), the changes in incidence and

The Queensland Government previously prepared
ClimateQ: toward a greener Queensland in 2009. This
report provides background climate change information
for the Gold Coast.
Projections for the south east Queensland region, as
reported in ClimateQ (2009), indicate a decline in rainfall,
with increasing temperature and evaporation, and
more extreme climate events such as sea level rise and
cyclonic weather. Given the projected increases in the

Table 20.1: Summary of Temperature and Rainfall Changes in the New South Wales North
Coast Region to 2050
Season

Minimum
Temperatures

Maximum
Temperatures

Precipitation

Evaporation

Spring

2.0 - 3.0°C warmer

1.5 - 2.0°C warmer

No change

10 - 20% increase

Summer

2.0 - 3.0°C warmer

1.0 - 1.5°C warmer

5 - 20% increase

10 - 20% increase

Autumn

2.0 - 3.0°C warmer

1.5 - 2.0°C warmer

5 - 10% increase

10 - 20% increase

Winter

2.0 - 3.0°C warmer

2.0 - 3.0°C warmer

5 - 10% decrease

5 - 20% increase

Source: DECCW 2010
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intensity of future cyclones and projected rise in mean
sea levels (CSIRO & BoM 2007), storm surges will be
likely to penetrate further inland, resulting in a greater
risk of damage to natural ecosystems, infrastructure and
potential erosion risk in low-lying coastal regions. The one
in 100 year storm tide event is projected to increase by
0.35 metres at Surfers Paradise if certain conditions arise,
such as a 0.30 metre sea level rise, a 10 percent increase
in cyclone intensity and frequency and a 130 kilometre
shift southwards in cyclone tracks (ClimateQ 2009).

20.1.3.5 Tweed Shire Council Policy
Tweed Shire Council (TSC) seeks to address climate
change in the following ways:
→→ Raising awareness;
→→ Reducing emissions, through the delivery of energy and
fuel efficiency measures, investing in renewable energy
technologies and facilitating low carbon lifestyles in the
local community;
→→ Preparing for change, by identifying and responding
to environmental, social and economic pressures that
climate change may pose to the TSC area.

20.1.3.6 City of Gold Coast Policy
The City of Gold Coast (COGC) has provided for the
effects of climate change in its coastal protection and
flood mitigation strategies in land use planning since 1999.
COGC recommends these strategies in line with CSIRO
research and IPCC climate change reports.

20.2 Baseline Conditions

→→ A tropical cyclone making landfall in New South Wales
from the east, such as:
»» TC Nancy in February 1990 that crossed the New
South Wales coast near Byron Bay as a category 2
cyclone before moving seawards again;
»» TC137 in February 1954 that crossed the coast
near Tweed Heads as a severe tropical cyclone,
then moved southwards inland from Ballina,
Coffs Harbour and Port Macquarie as a category
1 cyclone.
→→ Tropical cyclone making landfall in the Gulf of
Carpentaria and moving overland towards the south
east over Queensland and then New South Wales,
such as:
»» TC Audrey in January 1964 tracked from the Gulf
of Carpentaria crossing the coast again at Coffs
Harbour as a category 2 cyclone;
»» TC119 in January 1950 tracked from the Gulf of
Carpentaria to Sydney as a category 1 cyclone.
→→ Tropical cyclones remaining well offshore but
generating large swells on the New South Wales coast,
such as:
»» TC Yali in March 1998 passed seawards over 500
kilometres east of Brisbane on a southerly track.
The Byron Bay wave recording station recorded
significant wave heights to 5 metres and a peak
wave height of 9.7 metres on 26 March 1998.
Beach erosion extended from the Sunshine Coast to
northern New South Wales beaches.
»» TC Pam in February 1974 resulted in large waves
and damage on Sydney beaches.

20.2.2.2 Floods

20.2.1 Regional Overview
The existing climatic conditions relevant to the region
and project are contained in Chapter 14 Air Quality and
Greenhouse Gases.

20.2.2 Extreme Events
20.2.2.1 Tropical Cyclones
Figure 20.1 indicates that 12 tropical cyclones (TC) have
affected the Gold Coast (within 200 kilometres) between
1955 and 2006. No further cyclones were identified from
the BoM website affecting the Gold Coast and northern
New South Wales for the period 2006 to 2014/15 summer
period. However, it is noted that central and northern
Queensland has experienced tropical cyclones in this
period, most recently in February and March 2015.
It is important to note that while tropical cyclones do
not impact New South Wales very often, they can cause
flooding, strong winds, storm surge and loss of life. Data
from the BoM website outlines a number of impacts that
have occurred in the northern New South Wales region as
a result of a tropical cyclone event (BoM 2007b):
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The project footprint is situated in close proximity to the
Cobaki Broadwater and Tweed River, which are subject
to flooding.
Chapter 10, Hydrology and Flooding contains details of
the flooding regime at the Airport.

20.3 Climate Change
Significant Impact Criteria
The significant impact criteria contained in Chapter 6
Assessment Methodology have been utilised for potential
climate change impacts on the project.

20.4 Impact Assessment
20.4.1 Potential Impacts
This section summarises the potential effects of climate
change (such as sea level rise and extreme weather
events) on the project. The project’s potential impact
or influence/contribution towards climate change is
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Figure 20.1: Tropical Cyclones Identified within Proximity to the Gold Coast between 1955
and 2006

Source: BoM 2007a
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considered to be negligible in the context of the proposed
future development of the Gold Coast region, as a result
this assessment is not considered relevant to the MDP.

20.4.1.1 Tidal Inundation of Airport
Infrastructure
There is the potential for sea level rise and/or storm surge
to impact on airport infrastructure during construction
and/or operation of the project, and the potential for
tidal levels to fluctuate above existing conditions during
extreme weather events (e.g. storm event, rainfall,
flooding). This may result in inundation of earthwork areas
and access roads during construction, and potential
inundation of apron and taxiway areas, access roads, and
rehabilitated areas during operation. This potential impact
on airport infrastructure is likely to be temporary and
has the potential to result in a moderate level of impact
significance. The flood impact assessment for the project
has considered storm surge in the one percent Annual
Exceedance Probability (AEP) event. Implementation of
mitigation measures, particularly during the design phase
will reduce the likelihood, significance and risk of impacts.

20.4.1.2 Sedimentation of Watercourses
during Extreme Weather Events
There is the potential for extreme weather events, such
as intense rainfall and/or thunderstorms, cyclones, or
flooding, to result in increased runoff which can impact
on soil stability at the project footprint, leading to
potential downstream sedimentation of watercourses.
This could occur during construction and operation of
the project. It is considered that potential increased
intensities of weather events associated with climate
change will be able to be adequately managed through
the implementation of mitigation measures, (refer
Section 20.4.2). The potential impacts to downstream
watercourses as a result of extreme weather events are
likely to be temporary and result in a minor level of impact
significance. The flood impact assessment for the project
has considered storm surge in the one percent AEP event.
Implementation of mitigation measures will reduce the
likelihood, significance and risk of impacts.

20.4.1.3 Dust Generation due to Strong
Wind Conditions
Dust is likely to be generated as a result of bulk
earthworks and excavation activities during construction.
This impact would be exacerbated by strong wind
conditions, with increased dust levels potentially impacting
adjacent sensitive receptors. It is considered that with the
adoption of mitigation measures, the impact of dust from
strong wind conditions would be temporary and result in a
minor level of impact significance during construction.

20.4.1.4 Increased Risk to Human Safety
There is the potential for extreme weather events (e.g.
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heatwaves, cyclones, bushfire, storm and rainfall events)
to impact on the health and safety of construction and
operational workers. With the adoption of mitigation
measures and appropriate health and safety procedures,
this impact is considered to be temporary and has the
potential to result in a minor level of impact significance.

20.4.2 Standard Mitigation
Measures
To minimise potential climate change effects on
the project, the mitigation measures below will be
implemented during design, construction and operational
phases of the project.

20.4.2.1 Design
During the design phase of the project, the following
mitigation measures will be implemented to minimise
potential impacts where relevant:
→→ Predicted sea level rise and storm surge inundation
levels to be incorporated into earthworks, stormwater,
drainage and building design. Climate change
and storm surge have been considered in flood
modelling for the project, refer Chapter 10 Hydrology
and Flooding.

20.4.2.2 Construction
Various plans will be implemented during construction
and operation of the project, including a Construction
Environment Management Plan (CEMP), Emergency
Plan and Construction Safety Plans (including Method
of Working Plans for airside works). These plans will
include measures relevant to the management of impacts
identified in this Chapter, including the following:
→→ Construction air quality and water quality control
measures (refer Chapter 14, Air Quality and
Greenhouse Gases, and Chapter 9, Surface Water
Quality) to be implemented to minimise impacts
associated with extreme weather events (e.g.
thunderstorms, intense rainfall events, flooding,
drought);
→→ Adoption of standard practice erosion and sediment
control measures (e.g. International Erosion Control
Association (IECA) 2008 guidelines) as identified in
Chapter 8 Geology, Soils and Groundwater;
→→ Construction and site establishment planning to
consider risks such as location of earthworks,
stockpiles, laydown pads and acid sulfate soils
treatment area;
→→ The BoM website and weather forecasts will be
monitored for potential extreme weather events;
→→ Amendment of work practices to suit conditions (e.g.
application of additional erosion and sediment control
measures beyond standard requirements);
→→ In the event of an extreme weather event, “stop work”
orders will be instigated;
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→→ In the event of a disturbance to construction activities,
or airport operations, recovery planning actions will be
implemented to identify opportunities to recommence
operations as soon as practicable;
→→ Health and safety measures such as personal
protective equipment (PPE) and standard work
practices to be adopted in heatwave conditions, and
other extreme weather events (e.g. thunderstorms and
cyclones, flooding).

20.4.2.3 Operation
During operation of the project, the following strategies will
be implemented:
→→ Emergency management measures will be adopted
in the event of an extreme weather event, in line with
existing Gold Coast Airport emergency management;
→→ Implementation of health and safety measures (e.g.
PPE) and operational procedures in the case of
extreme weather events (e.g. thunderstorms and
cyclones, flooding).

20.5 Additional Mitigation
Measures
No additional mitigation measures required as the
standard mitigation measures sufficiently reduce the
impact and risk of climate change impacts.

20.6 Potential Impact Risk
Assessment and Residual
Impacts
Table 20.2 outlines the impact assessment undertaken
for the climate change effects that may affect the project
during construction and operation.

Major Development Plan

393

394

Gold Coast Airport | Project LIFT – Let’s Invest for Tomorrow

Sedimentation of
watercourses due to
extreme rainfall event

Extreme weather events

Increased risk to
human safety

Dust generation
due to strong wind
conditions

Tidal inundation of
airport infrastructure

Consideration of the
effects of sea level rise
and/or storm surge
during the operational
phase of the project

In the event of an extreme event,
implement a ‘stop work’ order

Adopt health and safety measures as
detailed in relevant Construction Safety
Plans

Additional management measures
which may include altering construction
activities or programme during weather
conditions conducive to high dust
generation

Dust mitigation measures such as the
watering of haul roads, covering of loads
and water sprays on stockpiles

Amendment of work practices to suit
conditions (e.g. application of additional
erosion and sediment control measures)

Construction and site establishment
planning to consider risks such as
location of earthworks, stockpiles,
laydown pads and acid sulfate soils
treatment area

Erosion and sediment control measures
adopted during construction

Design to include allowance for sea level
rise and storm surge as part of the flood
modelling

Standard Mitigation Measures
Required

Impact Detail

Impacting Process

Minor

Minor

Minor

Moderate

Significance
of Impact

Initial Assessment with Standard Mitigation

Climate Change

Table 20.2: Climate Change Impact Assessment

Unlikely

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Low

Low

Low

Low

Risk
Rating

No additional
mitigation
measures
required

No additional
mitigation
measures
required

No additional
mitigation
measures
required

No additional
mitigation
measures
required

Additional
Mitigation
Measure
Required

Minor

Minor

Minor

Moderate

Significance
of Impact

Unlikely

Unlikely

Unlikely

Unlikely

Likelihood
of Impact

Low

Low

Low

Low

Residual
Risk Rating

Residual Assessment with Additional Mitigation in Place
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Cumulative Impacts

21.1 Introduction
This Chapter describes the potential cumulative impacts
that have been identified for each of the discipline areas
assessed in the MDP. Cumulative impacts are those
occurring between different projects. For example the
combination of residual effects from this project and other
developments that occur over the same spatial area and
timeframe may act together to generate elevated levels of
impact.
The assessment of cumulative impacts has focused on
residual impacts from the project assessed as having a
risk level higher than low, after mitigation measures have
been implemented.
Separately to cumulative impacts, interactive impacts
occur within the project and arise where effects from one
environmental element bring about changes in another
environmental element. For example in the context of this
project, impacts on water quality may arise as a result
of potential disturbance of acid sulfate soils. Interactive
impacts are described within each assessment chapter
where relevant.

21.2 Developments
Considered in the
Identification of Cumulative
Impacts
Developments in the vicinity of the project that could
occur within a similar timeframe have been identified for
consideration in the cumulative impact assessment and
are described in Table 21.1.
These developments are located between 50 metres and
2.3 kilometres from the project footprint and are in various
stages of approval and construction.
Considerations in the identification of relevant
developments for the cumulative impact assessment
included:
→→ Proximity of the proposed developments to the project
footprint;
→→ The status of the development, and the likelihood
that construction will occur at the same time as the
project. The construction start dates for these projects
is not known with certainty and is dependent on the
respective proponents and approvals processes;

21.3 Geology, Soils and
Groundwater
Potential impacts, mitigation measures and residual
impacts to geology and soils (including acid sulfate soils),
contaminated land and groundwater are described in
Chapter 8 Geology, Soils and Groundwater.
Potential impacts identified include erosion, temporary and
long term groundwater drawdown from the realignment
of the drainage channel, contamination from spills during
construction or operation, and acid sulfate soils impacts
to soils, groundwater or surface water. The residual risk
level for these risks was assessed as very low to low with
the implementation of mitigation measures, and due to the
generally localised nature of impacts (with the exception
of groundwater drawdown described below) are not
expected to overlap spatially with the impacts from other
developments.
The construction of the drain realignment will result
in drawdown of the existing ground water table,
which may extend south of the project footprint within
Airport land and off the Airport into the edge of the
Border Park Raceway site. The Border Park Raceway
proposed development is constructed at existing grade
and therefore is not expected to have any impact on
groundwater levels and as such there is no anticipated
cumulative impact of groundwater drawdown. Localised
and temporary effects to groundwater levels are identified
for the Instrument Landing System (ILS) project (GCAPL
2015) however these would not overlap spatially with
the impacts from Project LIFT. Potential impacts to flora
and fauna from groundwater drawdown are described in
Chapter 11 Terrestrial and Aquatic Flora and Chapter 12
Terrestrial and Aquatic Fauna.

21.4 Surface Water Quality
Potential impacts, mitigation measures and residual risk to
surface water quality are described in Chapter 9 Surface
Water Quality. The assessment identified potential impacts
to surface waters during construction and operation of
the project from erosion, chemical/fuel spills, dewatering
discharges, waste materials and acid sulfate soils. With
the implementation of mitigation measures the residual
risk to downstream surface waters from the project is
assessed as low.

→→ The scale of the developments and the likely impacts
that may arise during construction or operation, on the
basis of publicly available information.
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Table 21.1: Developments Considered in the Assessment of Cumulative Impacts

Proximity to
Project LIFT

Project

Description

Status

Cobaki Lakes
Development

5,500 dwellings residential
development to the west of the
Airport

2.3 km

Masters

Masters retail development on
Parkes Drive south of the Airport

750 m

Approved July 2014, Currently
not proceeding

Border Park Raceway

Bunnings retail development and
showrooms opposite the project
footprint on the Gold Coast
Highway.

100 m

Currently subject to re-zoning
of the site

Industrial Subdivision

Industrial subdivision

750 m

Long-approved, but not
initiated and possibly not
proceeding

Southern Cross University
(SCU) Building C

University building at the Airport,
to the north-east of the project
footprint

50 m

MDP currently subject to
assessment by DIRD

Australian Federal Police
(AFP)

Office building at the Airport, to the
north-east of the project footprint.

50 m

Under final stages of
construction

Instrument Landing
System (ILS)

Installation of ILS with components
on Airport land and NSW State land
to the south of the Airport.

300 m

MDP prepared for public
consultation and assessment
by DIRD

Concept plan approved on 6
December 2010.
Further approvals required for
actual development
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In the event that this low level risk is realised during the
project and contaminants are transported to downstream
catchments, the relevant downstream water bodies
would be the Cobaki Broadwater and the drainage
channel catchment that discharges at Kirra Beach. The
construction and operation of other developments in the
region, as identified in Table 21.1, include a similar risk of
discharges to these catchments with potential cumulative
reduction in water quality. This cumulative effect would
only occur if the impacts occurred in the same timeframe,
and would be likely to be localised and temporary.

21.5 Hydrology and Flooding
The hydrology and flooding assessment described in
Chapter 10 Hydrology and Flooding, was conducted
in parallel with the concept design of the drainage
realignment, allowing hydrological and flood mitigation
measures to be incorporated into the design. As a
result, the drainage realignment has been designed to
accommodate and treat the increase in stormwater runoff
that is likely to result from the increased hardstand area
in the project footprint. There will be no increases in flood
levels downstream of the project and water quality will be
managed in accordance with industry guidelines, therefore
no cumulative impacts with other developments in the
area are expected.

21.6 Terrestrial and Aquatic
Flora
The key residual impact to flora identified in Chapter 11
Terrestrial and Aquatic Flora is vegetation clearing resulting
in the removal of flora species and habitats. Approximately
30.14 hectares of ESA associated with the presence of
conservation significant fauna species and/or the presence
of Swamp sclerophyll EEC (15.91 ha) are to be cleared.
This impact has been identified as having a medium to
high residual risk level once mitigation and offsets have
been implemented.
Other developments identified in Table 21.1 are also
known or likely to require vegetation clearing, including
the ILS project which will result in the clearing of
approximately 1.3 hectares of ESA at the Airport and
approximately 1.8 hectares of Swamp sclerophyll EEC
on NSW State land to the south of the Airport. When the
two projects are considered together, approximately 22
percent of total ESAs (terrestrial and aquatic) at the Airport
are to be cleared and will no longer be mapped as ESAs.
The Cobaki Lakes development site environmental
assessment conducted in 2010 identified Swamp
sclerophyll EEC which is limited to an isolated clump of
Swamp mahogany trees in the central eastern area of the
subject site. The assessment determined that this EEC will
not be impacted by Precincts 1 or 2 of the Cobaki Lakes
development however the potential for future impact is not
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known. The assessment also determined that habitat for
conservation significant flora species will also be impacted
by the Cobaki Lakes development and is to be mitigated
by the retention of suitable habitat within ‘environmental
protection areas’ on the site. The environmental
assessment for Precincts 1 and 2 of the development
determined that the development is not likely to result in
a significant impact to threatened flora species (James
Warren and Associates, 2010). Currently, it appears that
the Cobaki Lakes development site has been largely
cleared of vegetation.
The overall cumulative effect of the project and other
developments in the region results in no change to the
impact significance and residual risk levels for the project
impacts on flora values.

21.7 Terrestrial and Aquatic
Fauna
The key residual impact to fauna identified in Chapter
12 Terrestrial and Aquatic Fauna is vegetation clearing
resulting in the removal of habitat for fauna species, in
particular conservation significant species - the Wallum
Sedge Frog, Wallum froglet and Common planigale. With
the implementation of mitigation measures and offsets
the residual risk level of this impact has been assessed
as high.
Other projects in the area that may also result in impacts
to habitat for these species include the ILS project,
which will clear approximately 1.3 hectares of habitat for
the Wallum froglet which is also identified as low quality
habitat for the Wallum Sedge Frog. The Wallum froglet
has also been recorded on the Cobaki Lakes site, and the
Wallum Sedge Frog and Common planigale are known to
occur adjacent to the development. The environmental
assessment for Precincts 1 and 2 of the development
identified that the development is not likely to result in a
significant impact to threatened fauna species.
The project impact to fauna corridors and fragmentation of
species habitat affecting species movement and dispersal
has been identified as a low to medium residual risk level.
Vegetation clearing associated with other construction
projects is also likely to reduce areas of available habitat
for local fauna assemblages and provide barriers which
restrict species movement.
The overall cumulative effect of the project and other
developments in the region results in no change to the
impact significance and residual risk levels for the project
impacts on fauna values.

21.8 Cultural Heritage
Chapter 13 Cultural Heritage, assesses the potential
impacts and mitigation measures for Indigenous and nonIndigenous cultural heritage.
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The project footprint, whilst being assessed as being of
moderate to high cultural significance, is situated within a
landscape (the Cobaki Broadwater sand sheets) of high
to extremely high cultural significance to the Indigenous
people of the region. Therefore the assessment of
cumulative impacts to Indigenous cultural heritage values
has focused on identifying other proposed developments
in the region within this landscape unit.
Of the developments in the region, the Cobaki Lakes
Residential Development, Border Park Raceway, Southern
Cross University (SCU) and Australian Federal Police (AFP)
building are all situated on the Cobaki Broadwater sand
sheets. Of these projects, the SCU and AFP projects
are on lands that have been highly disturbed, to the
point that they hold little potential to retain cultural value.
The potential of the Border Park Raceway site to retain
significant cultural heritage is low (Everick 2013), although
investigations for that project are ongoing. Archaeological
investigations at Cobaki Lakes have identified a significant
Indigenous site within a low sand ridge bordering the
Cobaki Broadwater. This site is to be preserved in situ,
and accommodated in a cultural park (Everick 2009).
The approximate size of the sand sheets/dunes
surrounding the Cobaki Broadwater is 10 square
kilometres. Due to sand mining and urbanisation of the
region, at the time of publishing this MDP, the area of
Cobaki Broadwater sand sheets that has been relatively
unaffected by past development activities is approximately
3.69 square kilometres or 37 percent.
The project footprint covers approximately four percent
of the Cobaki Broadwater sand sheet, and 10 percent of
the area currently undisturbed by development. However,
the combined area of the project footprint, Border Park
Raceway and Cobaki Lakes Development, will see the
percentage of the sand sheets that have been unaffected
by development fall from 37 percent to 31 percent within
three years. This represents a cumulative impact to
Indigenous heritage that needs careful consideration.
Cumulative impacts can be minimised through the
implementation of best practice investigation and
mitigation measures, for example, an archaeological test
and salvage excavation strategy will be implemented for
the project in consultation with Indigenous stakeholders.
This will assist with identifying additional mitigation
measures if required. A key impact mitigation strategy
at Cobaki Lakes is the total preservation of the most
significant cultural areas. It is also relevant that a
substantial portion (approximately 40 percent) of the sand
sheets that have been unaffected by development are now
owned by the Tweed Byron Local Aboriginal Land Council
(TBALC) and are not under development pressure.
The surrounding developments are having no known
impacts to items or places of non-Indigenous heritage
significance. Therefore there are not expected to be any
cumulative impacts to non-Indigenous heritage as a result
of the project.

21.9 Air Quality and
Greenhouse Gases
Chapter 14 Air Quality and Greenhouse Gases (GHG)
identifies the potential impacts of the project to air quality
and generation of GHG, identifies mitigation measures
and assesses the residual risk level. Potential construction
impacts include the generation of dust during vegetation
clearing and bulk earthworks, increase in pollutants
from plant and equipment, and the generation of GHG
emissions during construction and operation. The residual
risk level of these impacts has been assessed as very low
to low.
With mitigation measures in place, dust or pollutants
generated during construction of the project are likely to
be temporary and localised. If the construction of other
projects occurs at the same time there is the potential for
a minimal combined increase in dust, pollutants or GHG
emissions in the local airshed.
The combined effects of increased road traffic during the
operation of other developments in the region, combined
with project dust or GHG impacts, is likely to be consistent
with the anticipated increase in traffic on major roads (e.g.
Pacific Motorway and Gold Coast Highway) as a result of
the future development of the wider Gold Coast region.

21.10 Noise and Vibration
Chapter 15 Noise and Vibration assesses the potential
noise impacts of the construction and operation of the
project to sensitive receivers (residential properties) and
identifies mitigation measures and residual risk levels. No
residual operational noise impacts are predicted to occur
from the project and residual construction noise impacts
are identified for only certain construction activities with a
low to medium residual risk level.
Cumulative noise impacts from the project have been
assessed via two mechanisms:
→→ Derivation of noise criteria for affected noise-sensitive
receivers based on the “amenity” criterion approach
from the New South Wales Industrial Noise Policy and
the Queensland Planning for Noise Control Guideline,
which adjusts noise criteria for a new noise-sensitive
development based on the existing level of industrial
noise exposure of the receiver. As such, these criteria
inherently account for cumulative noise impacts from
other noise sources in setting project noise criteria for
the project;
→→ Noise impacts from the project have been assessed
against the derived noise criteria considering all
groundborne aircraft operation from the Airport after
the project, rather than only considering “additional”
aircraft operation.
This approach means that the noise assessment and
residual noise risk levels identified above, capture the
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cumulative noise impacts from the project.

21.11 Traffic and Transport
Chapter 16 Traffic and Transport identifies the potential
impacts to traffic and transport arising from the
construction and operation of the project, including
increased traffic during construction and operation,
parking requirements and movement of transport related
facilities such as the taxi-waiting area and loading dock.
The developments in Table 21.1 have been included in
the traffic assessment as part of background traffic and
passenger growth, therefore the assessment in Chapter
16 inherently addresses potential cumulative impacts. The
residual risk level of the identified traffic impacts is very
low to low.

21.12 Landscape and Visual
Chapter 17 Landscape and Visual identifies potential
visual impacts during construction and operation of the
project, proposes mitigation measures and assesses
the residual risk level. Key impacts identified include a
reduction in visual amenity of views from surrounding
land uses due to vegetation clearing, earthworks and
construction and operation of the project. The residual risk
level is assessed as medium.
Other construction projects (e.g. Border Park Raceway
development and SCU Building C) occurring at the same
time may also be seen in the context of views from Betty
Diamond Park, Kirra Hill and Tweed Heads West.
During the operation phase, other projects (e.g. Cobaki
Lakes) occurring at the same time and into the future
may also be seen in the context of views from Kirra Hill
and Tweed Heads West, further reducing the vegetated
character of these elevated, panoramic views. Once
operational, other development projects in the area
(e.g. Border Park Raceway, Cobaki Lakes and SCU
development) would increase the brightly lit context of the
project and skyglow overhead, seen in views from Betty
Diamond Park, Kirra Hill and Tweed Heads West.

21.13 Economic and Social
Impact
Chapter 18 Economic and Social Impact identifies
that the project will likely have a beneficial impact on
employment and gross regional product (GRP), tourism,
and the construction services and building inputs markets.

The cumulative impact of these projects on the
demography of the region is expected to be insignificant.
Their cumulative impact on the housing and land market
and community values and lifestyle of the region are
expected to be mostly driven by the assessment results of
the cumulative impact on noise, air quality, visual amenity
and transport and are generally minimal.

21.14 Waste Management
Chapter 19 Waste Management identifies the potential
impacts of the project to waste generation, identifies
mitigation measures and assesses the residual risk level.
Potential impacts identified include an increase in waste in
adjacent or downstream environments, and an increase in
waste disposed to landfill. The residual risk level has been
assessed as low.
There is the risk of inappropriate management of solid,
liquid and gaseous wastes on other projects in the area,
which may result in increases in waste in the form of litter
migrating to adjoining and/or downstream environments.
When other local developments are considered together
there will be a cumulative increase in the volumes of waste
going to landfill.

21.15 Climate Change
The climate change assessment in Chapter 20 Climate
Change focused on the effects of climate change on the
project, therefore an assessment of cumulative impacts
would not be relevant to this topic area.

21.16 References
Everick Heritage Consultants. 2013. Due Diligence Cultural
Heritage Assessment Border Park Project Tweed Heads,
NSW. Unpublished report for Bunnings.
Everick Heritage Consultants. 2009. Cobaki Lakes
Residential Development Aboriginal Cultural Heritage
Assessment. Unpublished report prepared for Leda
Manorstead Pty Ltd.
Gold Coast Airport Pty Ltd. 2015. Instrument Landing
System Preliminary Draft Major Development Plan.
James Warren and Associates Pty Ltd. 2010. Ecological
Assessment, Cobaki Lakes, Precincts 1&2. A report to
Leda Manorstead Pty Ltd.

Other developments in the area as identified in Table
21.1 are expected to collectively contribute to additional
employment and GRP for the Tweed-Gold Coast region
and bring economic benefits to the region’s development.
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22.0

Environmental
Management Framework

22

Environmental Management Framework

22.1 Introduction
This Environmental Management Framework (EMF) brings together the mitigation measures that are identified in each of
the technical chapters in Part B of the MDP.
The purpose of the EMF is to provide a framework for the management of environmental risks during the construction
and operation phases of the project.
Construction Environmental Management Plans (CEMPs) will be developed prior to the commencement of the
construction phase of the project, either by GCAPL or by the successful construction contractor(s) for relevant phases or
types of work. CEMPs will be submitted to the Airport Building Controller and Airport Environment Officer as part of the
building approval process under the Airports Act and regulations. Other issue-specific plans will accompany the CEMP,
including for example, an Acid Sulfate Soils (ASS) Management Plan, Dewatering Management Plan and Significant
Species Management Plans.
The management of environmental risks during the operational phase of the project will be through the expansion
of existing GCAPL environmental management procedures and processes. GCAPL maintains an Environmental
Management System (EMS), certified to the ISO14001:2004 standard, to manage environmental aspects and impacts
at the Airport.
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22.2 Geology, Soils and Groundwater
Chapter 8 identifies the potential impacts to geology, soils and groundwater and appropriate mitigation measures for
erosion and sedimentation, acid sulfate soils, contamination and groundwater, as provided below.

22.2.1 Erosion and Sediment Control Management Measures
TOPIC AREA: Erosion and Sediment Control
OBJECTIVE:

→→ To manage erosion and prevent sedimentation of receiving water bodies or sensitive environments during
construction and operation
→→ Minimise exposure of disturbed soils at all times
PERFORMANCE CRITERIA:

→→ Erosion and sediment controls are in place prior to commencement of works and maintained in good working order
→→ Water leaving the site is managed to meet water quality objectives
→→ No significant erosion occurs during construction or operation of the project
IMPLEMENTATION

TIMING

Plan to be developed
Pre-Construction.

A CEMP will be developed for the construction phase, typically including the following erosion and
sediment control measures:

→→ Develop site specific erosion and sediment control plans in accordance with the
International Erosion Control Association of Australia guidelines, including:

Monitoring during and
post construction

»» Drawings identifying the location and type of erosion control devices and temporary
drainage
»» Timing of implementation
»» Monitoring
→→ Staged clearing and earthworks to minimise the duration of exposed areas
→→ Progressively stabilise or rehabilitate exposed areas in accordance with best practice
guidelines
→→ Erosion and sediment control measures to remain in place until site stabilisation
→→ Divert water run-off from undisturbed areas around disturbed areas
→→ Erosion and sediment control measures for long term stockpiles
→→ Revegetation of exposed areas
→→ Drain base to be lined with erosion protection where required, e.g. for maintenance,
scour protection etc.
→→ Water discharged from site will be tested against water quality objectives specified in
the water quality assessment
MONITORING

→→ Daily visual inspections to ensure control measures in place and not damaged

Daily during construction
then as needed during
operation

→→ Downstream visual inspections of water quality
→→ Water quality monitoring at specific locations if required
REPORTING

→→ Daily construction monitoring checklists

Daily during construction

→→ Monthly reports detailing performance of erosion and sediment control measures during
construction.
→→ Existing airport operational reporting during operation.

Monthly during
construction

CORRECTIVE ACTION

→→ Repair or re-establish erosion control measures
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22.2.2 Acid Sulfate Soils Management Measures
TOPIC AREA: Acid Sulfate Soils
OBJECTIVE:

→→ To avoid adverse impacts on receiving waters that may result from the disturbance of AASS/PASS material through
effective management of the site
→→ To minimise adverse impacts resulting from treatment and handling of ASS spoil from any excavations on-site
→→ Manage disturbance to waterways and discharge of surface waters off site.
PERFORMANCE CRITERIA:

→→ Spoil excavated from areas where lime treatment is required will be lime-treated at the specified rates. Verification
samples will be taken and analysed by SPOCAS or the ‘full’ Chromium test suites.
→→ Records will be kept of lime quantities used to treat spoil and lime placed in guard layers drain banks etc., to check
they match records of bulk lime bought on to site for that purpose.
→→ Prior to works for the drainage realignment, a baseline range of groundwater parameters will be established and
used to establish provisional limits for groundwater pH and dissolved metals.
→→ Monitoring parameters and provisional limits for discharge of surface waters during construction are set for pH
(range based on baseline readings), dissolved aluminium (local WQO), dissolved oxygen and turbidity/TSS (to meet
local seasonal average + 10%).
IMPLEMENTATION

A site specific ASS Management Plan will be developed in accordance with the QASSIT/
ASSMAC guidelines, including a drawing identifying the location of monitoring points, lime
guard layers and ASS treatment areas. The ASSMP will account for the existing acidic
environment in the project footprint, and with measures based on the following:
→→ ASS treatment area(s) will be constructed prior to commencing major excavations.
→→ Stockpiling and lime treatment of spoil will not be carried out in areas directly adjacent to
any waterways. Lime to be used will be of high quality, and kept dry.

TIMING
Design phase/Pre
construction
Prior to major
earthworks
Major earthworks
stage

→→ Insitu lime treatment of soils disturbed by clearing/grubbing will be undertaken within 24
hours of exposing soil.
→→ Lime will be applied to soil at the rates identified from ASS testing in the project footprint.
→→ Surface lime guard layers will be placed under edges of fill platforms (as specified) within 24
hours of exposing soils.
→→ Drain excavations are to be completed in stages in order to limit oxidation of the soils.
→→ The new section of drain alignment will be isolated during excavation works, for example
using a compacted earth “plug” constructed at the end of the new section of drain
alignment, and temporary bunds at the end for each stage of construction.
→→ Once each section of drain has been excavated, lime guard layers and any surface
treatments will be implemented, and treatment of any water pooled within the excavation
will take place in accordance with a Dewatering Management Plan (if required to discharge).
→→ Aglime/limestone application to the batters and base to be undertaken within 48 hours of
excavation (exposed natural soils are to be kept moist in the interim).
→→ Crushed limestone will be applied to the base of the length of the drain and shall be
regularly replenished until the drain is re-connected to waterways.
→→ The final plug retained at the discharge end of the upgrade is not to be removed until the
drain works are completed and the drain is ready to be brought online.
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On completion of
drain

TOPIC AREA: Acid Sulfate Soils
TIMING

MONITORING

→→ Lime verification sampling and analysis is to be undertaken on all treated spoil within 72
hours of lime treatment.
→→ Lime neutralisation of treated ASS spoil (if required) will be verified by either the SPOCAS or
‘full’ Chromium test suite.
→→ Groundwater monitoring will be undertaken within and adjacent to the project footprint.
→→ Groundwater samples will be collected for the analysis of pH, EC, total dissolved
acidity, alkalinity, dissolved aluminium and iron. Performance limits for pH and dissolved
metals apply.

Event based during
construction
Groundwater
monitoring to occur
fortnightly during
earthworks; and 6
months following
excavations.

→→ Sampling will be conducted by suitably experienced and qualified persons. The pH and
EC of water at the exit point of the existing drain and any water retained during drain
construction are to be monitored for pH and EC.
→→ After re-connection of drain, monitoring will be undertaken on the outgoing tide at the same
location for pH, EC, dissolved oxygen, dissolved iron and aluminium and turbidity/TSS.
(Performance limits for pH, dissolved metals, dissolved oxygen and Turbidity/TSS apply).
→→ Periodic monitoring will be conducted during operation (or where indicated by surface water
monitoring) to determine if lime replenishment is required in the base of the drain

During operation of
the drain

REPORTING

→→ Complete monthly reports detailing performance of ASS mitigation measures

Monthly during
construction

→→ ASS excavations, treatment and sampling will be recorded daily during Earthworks
→→ Records will be retained on site.

Daily during
earthworks

CORRECTIVE ACTION

→→ Should results of verification testing of limed ASS spoil indicate results outside the allowable
performance limits, the affected material will remain within the treatment area and be retreated with sufficient lime to achieve the “Performance Limits”. Verification will be repeated
until the limits are met. [Where majority of test results achieve an excess ANC 1.5 times the
acidity, individual results of >1.2 times the acidity can be accepted].
→→ Once earthworks are underway, should the water quality parameters in any monitoring well
fall outside adopted ‘Performance Limits’, adaptive management will be implemented such
as more frequent sampling and analysis and review of ASS management strategies.
→→ Should surface water quality not meet the specified Performance Limits, lime layers will be
inspected, replenished or replace as necessary, and hydrated lime added if necessary.
→→ Treatment will occur until water quality is within performance limits.

Event based during
construction

Event based during
construction
Prior to discharge
during construction
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22.2.3 Contamination Management Measures
TOPIC AREA: Contaminated Land
OBJECTIVE:
→→ To avoid adverse impacts on receiving waters that may result from discharge of impacted groundwater via surface
waters, through effective monitoring of water quality and management.
PERFORMANCE CRITERIA:
→→ Prior to works for the drainage realignment, a baseline range of groundwater parameters will be established
including dissolved zinc.
→→ Monitoring parameters and provisional limits for groundwater during construction will include dissolved zinc
IMPLEMENTATION
→→ No specific implementation other than lime guard layers required for management of ASS.
→→ Measures for prevention and management of spills will be identified in the CEMP.

TIMING
During
construction

→→ All refueling is to be undertaken within specified bunded area(s) constructed on concreted or
otherwise sealed surface.
→→ Spill management during operation to be conducted in accordance with existing GCAPL
procedures and processes.
MONITORING
→→ Groundwater monitoring will be undertaken in and adjacent to the project footprint.
→→ Groundwater samples collected for analysis will include dissolved zinc. Performance limits for
dissolved metals apply.
→→ Should a fuel or chemical spill occur, monitoring will be expanded to include the substance spilled.

As per
groundwater
management
measures

→→ Sampling will be conducted by suitably experienced and qualified persons.
→→ After re-connection of drain, surface water quality monitoring will include dissolved zinc.
REPORTING
→→ Complete monthly reports detailing performance of contaminated land mitigation measures
→→ Copies of all relevant water quality monitoring records (field and laboratory reports) are to be
retained.

Monthly
during
construction

CORRECTIVE ACTION
→→ No specific corrective actions related to zinc in groundwater as any increase in zinc levels will be a
result of ASS impacts and corrective actions for ASS will apply in this event.
→→ If a fuel or chemical spill or major leak occurs during construction the substance and any impacted
water contained within a bunded enclosure is to be pumped to a temporary holding tank or
otherwise removed off-site by a licensed waste removal contractor.
→→ Should a breach of the bund occur or a leak occur outside of a bunded area, sampling and
monitoring of groundwater in the vicinity of the spill is to be implemented. If groundwater
contamination is indicated and persists, extraction, treatment and possible reinjection of
groundwater is an additional remediation option.
→→ Smaller spills are to be handled using [spill kits and relevant HSE procedures implemented.
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Event based

22.2.4 Groundwater Management Measures
TOPIC AREA: Groundwater
OBJECTIVE:
→→ To manage groundwater drawdown and groundwater quality
→→ To maintain groundwater quality consistent with baseline
PERFORMANCE CRITERIA:
→→ Groundwater quality on the site is maintained at baseline conditions.
→→ Drawdown does not exceed the predicted levels
IMPLEMENTATION

TIMING

→→ A site-specific Dewatering Management Plan will be developed for the monitoring and
minimization of groundwater drawdown and treatment of discharge.
→→ Groundwater monitoring standpipes will be installed with a focus on the areas where
drawdown is anticipated. Existing standpipes may be used where in good working order.
→→ Groundwater level trigger values to be assigned to monitoring locations – mitigation measures
in place for trigger level exceedance.

Plan to be
developed
pre-construction.
Monitoring
during and post
construction

→→ Groundwater to be tested for pH, EC, total suspended solids, dissolved oxygen, aluminium,
iron and zinc
MONITORING
→→ Daily visual inspections of surface waters during construction

Daily

→→ Twice weekly groundwater level readings during construction of the drain, then monthly
thereafter for 1 year
→→ Groundwater quality monitoring at specific locations fortnightly during construction then
monthly for 1 year post construction

Twice weekly /
monthly
Fortnightly /
monthly

REPORTING
→→ Complete monthly reports detailing performance of groundwater monitoring mitigation
measures including groundwater levels, test results and any mitigation actions.

Monthly during
construction

CORRECTIVE ACTION
→→ Should impacts of drawdown be problematic, adaptive management measures will
be investigated for example groundwater recharge by use of drainage trenches or
re-injection bores
→→ Should groundwater quality be impacted and readings persist in increasing, adaptive
management measures will be investigated for example extraction, treatment and re-injection
of groundwater
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22.3 Surface Water Quality Management Measures
Chapter 9 Surface Water Quality identifies the potential impacts to surface water quality at the site and appropriate
mitigation measures as provided below.

TOPIC AREA: Surface Water Quality
OBJECTIVES:
→→ No significant decrease in water quality of downstream watercourses (e.g. Cobaki Broadwater, and drainage
channel catchment that discharges at Kirra Beach).
→→ No offsite impact in the event of a contaminant release
→→ Effective implementation of erosion and sediment control devices and stormwater treatment devices
→→ To manage erosion and prevent sedimentation of receiving water bodies or sensitive environments
→→ To implement reasonable and practicable measures that contribute to achieving the surface water quality objectives
PERFORMANCE CRITERIA:
→→ Erosion and sediment controls are in place prior to commencement of works and maintained in good working order
→→ Water leaving the site from pavement areas is managed through the implementation of water quality treatment
→→ No significant erosion occurs on the site
IMPLEMENTATION
→→ Maximise the developed area stormwater catchment that discharges into the north
western portions of the drainage channel (i.e. maximise potential stormwater treatment
within the drainage channel prior to discharge into tidally influenced drainage reserve
outside of Airport land)

TIMING
Design

→→ Incorporate stormwater treatment devices into the drainage realignment design,
as required.
→→ Earthworks and drainage design to avoid or minimise the disturbance of acid
sulfate soils
→→ A CEMP will be developed for the construction phase, typically including the erosion
and sediment control devices identified in Section 22.2.1.

Construction

→→ Source controls will be implemented such as:
»» Application of dust suppression measures on exposed working areas
»» Installation of sediment control devices in accordance with best practice guidelines
»» Location of construction stockpiles, laydown areas, offices, chemical storage,
concrete products, waste material, vehicle or plant wash down areas, and other
activities that have the potential to generate surface water quality impacts where
they will not lead to a discharge into the environment
→→ Ensure regular maintenance of construction plant and equipment
→→ Rehabilitation measures to be implemented for areas that have been temporarily
disturbed during construction activities, including revegetating areas progressively
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Construction

TOPIC AREA: Surface Water Quality
→→ Spill prevention and emergency spill response procedures will be implemented during
construction and operation.

Develop plans for
implementation during
construction and operation

→→ Acid Sulfate Soils Management Plan
→→ Dewatering Management Plan
→→ Waste management measures during construction and operation
MONITORING
→→ Surface water quality monitoring program

Fortnightly and event
based during construction

→→ Visual inspections

Daily during construction

→→ Downstream visual inspections of water quality

Monthly during
construction

REPORTING
→→ Water quality monitoring results shall be reported monthly

Monthly during
construction

→→ Environmental incidents to be reporting to the AEO in accordance with the Airport
planning framework.

Event-based

CORRECTIVE ACTION
→→ GCAPL and AEO to be notified of any incident that has the potential to decrease water
quality within and downstream of the project site

Event-based

→→ An incident/accident report will be filled out if any non-conformances are found
→→ All non-conformances will be corrected as soon as possible and strategies
implemented to reduce the likelihood of the incident occurring again
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22.4 Hydrology and Flooding Management Measures
The design of the drainage diversion incorporates various mitigation measures as described in Chapter 10 Hydrology
and Flooding. These measures have reduced the hydrology and flooding impacts to negligible/minor levels. Therefore no
additional mitigation or monitoring is required for the operational phase of the project. The measures described below
relate to the potential construction phase impacts.

TOPIC AREA: Hydrology and Flooding
OBJECTIVE:
→→ To maintain the existing flooding regime in the study area on Airport and surrounds during construction of the
realigned drainage channel
→→ To manage the upstream diversion of the existing drainage channel into the realigned drainage channel and the
simultaneous connection of the downstream end of the realigned channel back into the existing drain immediately
upstream of the Gold Coast Highway culverts.
PERFORMANCE CRITERIA:
→→ Maintenance of unimpeded stormwater flows
→→ No worsening of the flooding regime on Airport
IMPLEMENTATION
→→ Design intent is to maintain and not worsen the existing stormwater flow regime due to the
Contractor’s construction operations

TIMING
Design phase

MONITORING
→→ Monitoring of Contractor’s program and progress of construction work to ensure that the
appropriate methodology is followed:
»» Daily visual inspections

As dictated by the
monitoring actions
during construction

»» HOLD and Witness point inspections
REPORTING
No specific reporting requirements
CORRECTIVE ACTION
Monitoring to identify if corrective action required
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As necessitated by
construction site
events

22.5 Terrestrial and Aquatic Flora Management Measures
Chapter 11 Terrestrial and Aquatic Flora identifies the potential impacts to flora during construction and operation of the
project and appropriate mitigation measures as identified below.

TOPIC AREA: Terrestrial and Aquatic Flora
OBJECTIVES:
→→ To manage vegetation clearing works to prevent over clearing
→→ To minimise the vegetation clearance footprint to that which is necessary to facilitate project construction and
operation to minimise impacts on vegetation communities
→→ To prevent the introduction and/or spread of invasive species into adjoining environments
→→ To comply with approval requirements
PERFORMANCE CRITERIA:
→→ Vegetation clearing extents are clearly demarcated prior to clearing works
→→ Vegetation clearing does not extend beyond approved clearing extents
→→ Vegetation clearing works do not result in significant adverse impact on adjoining vegetation communities. No exotic
weed species are introduced to adjoining environments as a result of project works
→→ Ongoing weed and pest management at the Airport in accordance with existing (and where necessary expanded)
GCAPL procedures and processes
IMPLMENTATION

TIMING

A CEMP will be developed for the construction phase, typically including the following measures
for the management of impacts to flora.

Pre-construction

→→ Pre-clearing measures, including:
»» Delineate the vegetation clearing extents
»» Identification of exact locations of species that require translocation and/or collection of
seed for rehabilitation works
»» Where conservation significant flora is present in areas adjacent to the disturbance,
exclusion zones will be established around identified individual plants and/or patches of
multiple plants
»» Known locations of conservation significant flora or EECs in areas adjacent to
disturbances will be regularly checked to ensure project impacts are minimised
»» The vegetation clearing footprint and areas of exclusion will remain adequately marked for
the duration of the clearing activities
»» Bulk vegetation clearing activities within and adjacent to locations of conservation
significant flora will be supervised by the contractor’s environmental representative
»» Translocation of conservation significant species, where practicable (e.g. orchids)
→→ Construction plans to include:

Pre-construction

»» Extent of the clearing works;
»» Identification of “no go” zones including ESAs and conservation significant vegetation
communities adjoining the project footprint;
»» Where necessary, fauna or exclusion fencing requirements.
→→ During detailed design, identify if further fire access tracks or breaks are required as part of
the project
→→ Minimise the vegetation clearance footprint to that which is necessary to facilitate project
construction and operation

Design and
construction
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TOPIC AREA: Terrestrial and Aquatic Flora

TIMING

→→ Minimise the spatial extent and timeframe of works within drainage lines or pooled water to
that which is necessary to facilitate project construction and operation

Design and
construction

→→ Air quality management measures will be developed as part of the CEMP, to include dust
suppression strategies to manage the risk of potential impacts associated with excessive
dust deposition and the smothering of conservation significant flora

Construction

→→ Weed and pest management measures will be implemented as part of the CEMP, including:

Construction

»» Weed hygiene requirements (e.g. cleaning and inspection of vehicles and machinery
before entering and leaving the site);
»» Management of vehicle movements into and out of weed infested areas.
»» Maintenance of access tracks to be free of declared weed species to avoid accidental
contamination of vehicles and machinery;
»» Isolation of weed infestations to prevent further spread and establish weed management
zones, as necessary;
»» All imported materials will be certified as weed free;
»» Corrective action will be taken to control weed spread onsite and offsite if required
→→ The CEMP will identify spill and emergency response procedures for the construction period,
and during operation spill and emergency response will occur in accordance with existing
GCAPL procedures

Construction

→→ A Dewatering Management Plan will be implemented for the drainage realignment
→→ Rehabilitation measures, including measures to reduce compaction of soils and revegetation
of temporarily disturbed areas (e.g. concrete batching plant, acid sulfate soils treatment area)
to occur as soon as practicable after disturbance
→→ Staff training and inductions, including:
»» Relevant contractors and staff will be briefed on the environmental values of the area prior
to commencing works
»» Periodic toolbox training to be provided to relevant construction personnel to present
new information or reiterate information relating to minimising the potential impacts to
conservation significant flora and vegetation communities.
Additional flora mitigation measures to be developed as identified in Chapter 11 Terrestrial and
Aquatic Flora:

Construction

→→ Development of offsets strategy for significant residual impacts to flora
→→ Significant Species Management Plan for translocation of conservation significant flora
→→ Sequential clearing
During the operational phase of the project, the following strategies and management plans will
be implemented in accordance with existing or expanded GCAPL procedures and processes:
→→ Weed and pest management measures, management of weeds in accordance with existing
GCAPL weed and pest management procedures
→→ Spill and emergency response
→→ Vehicle and machinery access via designated access tracks
→→ Appropriate management of offset areas
→→ Regular removal of rubbish in accordance with existing GCAPL procedures.
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Operation

TOPIC AREA: Terrestrial and Aquatic Flora
MONITORING

TIMING

→→ Visual inspections of vegetation clearing extents

Daily during clearing
works

→→ Visual inspections of vegetation stockpile size and location and dust levels at adjacent
vegetation communities

Weekly during
construction

→→ Assess project area and immediately adjacent environments for weed infestations in
accordance with GCAPL operational procedures and policies

Operation

REPORTING
→→ Report detailing vegetation removed during vegetation clearing works and any incidents of
over clearing

Event based

→→ Spotter catcher reporting of fauna capture and relocations

Event based

→→ Fauna register of species interactions during works

Event-based

→→ Report outcomes of visual inspections of weed proliferation

Monthly

CORECTIVE ACTIONS
In the event over clearing occurs, GCAPL and AEO to be immediately notified and vegetation clearing plans and
demarcation to be reviewed
In the event that notable quantities of dust are noted on adjoining vegetation, review effectiveness of dust
suppression methods
In the event that weed infestations are identified, weed control measures will be implemented to control and
remove the infestation
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22.6 Terrestrial and Aquatic Fauna Management Measures
Chapter 12 Terrestrial and Aquatic Fauna identifies the potential impacts to fauna and fauna habitats during construction
and operation of the project and appropriate mitigation measures as identified below.

TOPIC AREA: Terrestrial and Aquatic Fauna
OBJECTIVES:
→→ Manage vegetation clearing works to prevent harm to fauna during works
→→ Minimise the vegetation clearance footprint to that which is necessary to facilitate project construction and
operation to minimise impacts on fauna assemblages and habitat
→→ Preserve micro-habitat features for use in rehabilitation areas where possible/practicable
→→ Minimise interactions with fauna to those which are absolutely necessary for the welfare of the animal
→→ To prevent the introduction and/or spread of invasive species into adjoining environments
→→ Minimise potential project impacts to downstream aquatic environments
→→ To comply with approval requirements
PERFORMANCE CRITERIA:
→→ Vegetation clearing extents and fauna habitat trees are clearly demarcated prior to clearing works
→→ Bulk vegetation clearing works are supervised by a suitably qualified and experienced spotter catcher
→→ Areas of habitat adjoining the project footprint are not adversely impacted by the project
→→ No exotic weed or pest animal species will be introduced to adjoining environments as a result of project works
→→ Erosion and sediment controls are in place prior to the commencement of works and maintained in good working order
→→ Operational surface water leaving the project site is managed to achieve the water quality objectives where practicable
→→ No fauna are harmed during vegetation clearing works
IMPLEMENTATION
A CEMP will be developed for the construction phase, typically including the following
measures for the management of impacts to fauna:
→→ Finalise construction site plans, to show:
»» Extent of the clearing works;
»» Identification of “no go” zones including ESA and conservation significant fauna habitat
adjoining the project footprint;
»» Where necessary, fauna or exclusion fencing requirements;
»» Microhabitats, including any habitats trees to be retained (for example adjacent to the
construction access road).
→→ Prior to bulk vegetation clearing on site, fauna management measures to be
implemented include:
»» Fauna handling protocols, including amphibian handling procedures and identifying
the primary and secondary wildlife carers within an area, emergency procedures and
ensuring that nominated personnel (e.g. spotter catchers) have access to the site during
all weather conditions to check for trapped fauna
»» A licensed and experienced spotter catcher(s) will undertake a pre-clearing survey of
mapped habitat
»» The CEMP will identify suitable relocation areas for fauna removed from the
project footprint;
»» Use of barbed wire fences will be avoided in the project footprint as these can cause
mortality in bat, glider and bird populations.
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TIMING
Pre-construction

TOPIC AREA: Terrestrial and Aquatic Fauna

TIMING

→→ Minimise the spatial extent and timeframe of works within drainage lines, riparian zones and
ephemeral pooled water to that which is necessary to facilitate project construction and
operation (to minimise potential indirect impacts on downstream habitats)

Pre-construction

→→ Develop site specific erosion and sediment control plans in accordance with the
International Erosion Control Association of Australia guidelines, including:

Pre-construction

»» Drawings identifying the location and type of erosion control devices
»» Timing of implementation
»» Monitoring
→→ Weed and pest management measures will be implemented as part of the CEMP, including:

Construction

»» Weed hygiene requirements (e.g. cleaning and inspection of vehicles and machinery
before entering and leaving the site)
»» Maintain access tracks to be free of declared weed species to avoid accidental
contamination of vehicles and machinery
»» All imported materials will be certified as weed free
»» Isolate weed infestations to prevent further spread and establish weed management
zones, as necessary
»» Any herbicides applied will be as per manufacturer’s directions by a qualified person and
will not occur on days where spray drift is likely to occur
»» Corrective action will be taken to control weed spread onsite and offsite if required
→→ An Acid Frog Management Plan will be developed which will include, but not be limited to
the following mitigation measures:

Pre-construction and
construction

»» Appropriate design will be adopted to ensure culvert crossings will not restrict
fauna movement
»» Where practicable and possible, construction will occur outside the breeding season for
the acid frog species to avoid disturbance to frogs during breeding
»» Pre-clearance surveys will be conducted to identify and relocate acid frog species to
areas of appropriate habitat within the local vicinity of works. Translocation areas will be
specified in the Acid Frog Management Plan. Ideally translocation areas will be situated
within the project offset areas
»» Any relocation of fauna, including acid frog species, is to be conducted by a suitably
qualified and authorised spotter/catcher
»» A suitably qualified and certified spotter/catcher will be present during bulk vegetation
clearing, to ensure clearing activities do not harm acid frog species
»» Provide suitable frog exclusion fencing during the construction phase (prior to
construction commencing to reduce frogs ‘homing’ to areas of habitat within the
project footprint)
»» Clearing will be conducted progressively where feasible to allow the acid frog species to
leave of their own accord and reduce injuries/fatalities to fauna
»» Acid frog monitoring will continue to occur at the Airport to monitor the presence and
distribution of acid frog species across the site.
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TOPIC AREA: Terrestrial and Aquatic Fauna
→→ Develop and implement a Koala Management Plan which will include, but not be limited to
the following mitigation measures:

TIMING
Pre-construction and
construction

»» Trees to be visually searched for Koalas prior to felling by a suitably qualified and
registered spotter-catcher (Koala spotter);
»» A suitably experienced Koala spotter shall be onsite during clearing activities;
»» Identify vegetation clearing limits prior to clearing works. Mark and flag exclusion zones
and clearing limits to mark and flag exclusion zones;
»» Felling of trees will not occur if the tree is occupied by a Koala;
»» Any tree in which a Koala is present, and any tree with a crown overlapping that tree, is
to be left standing until the Koala has vacated of its own accord;
»» Vegetation clearing to be conducted in a sequential manner;
»» A follow-up inspection should be conducted after clearing to ensure no injured wildlife,
including Koalas, are present;
»» In the event of an injured or dead Koala, the incident will be reported to RSPCA
Queensland on 1300 ANIMAL (1300 264 625) and the Airport Environment Officer.
»» Dogs will be prohibited from the project footprint;
»» Where required, appropriate offsets will be secured to account for the removal
Koala habitat.
→→ All bulk clearing works will occur in the presence of a suitably experienced and registered
spotter catcher(s).

Construction

→→ Any injured animals (native or introduced) will be taken to receive veterinary attention

Construction

→→ All vegetation clearing will be confined to the approved areas

Construction

→→ Sequential clearing of native vegetation will be undertaken where practicable

Construction

→→ Where constructability allows, micro-siting or selective clearing to avoid habitat trees and
other microhabitats identified during the pre-clearing surveys

Construction

→→ Double handling of stockpiled vegetation will be minimized as cleared vegetation is likely to
be used by native fauna, especially if left in situ for an extended period

Construction

→→ Dust suppression strategies will be specified in the CEMP to manage the risk of adverse
impacts associated with excessive dust deposition and the smothering of conservation
significant fauna habitat

Construction

→→ Hollow/habitat bearing trees (HBT) will be identified and flagged with flagging tape during
pre-clearing surveys. Where practical, non-HBT will be removed before HBT, allowing fauna
an opportunity to self-relocate from the potential habitat trees. This applies in the instance
when the fauna cannot be relocated, and it is evident that an animal exists within the trees.

Construction

→→ Habitat trees will be left overnight from the time of the felling of the non-habitat trees nearby
and if after 24 hours, the fauna is still present within the hollow, it will be removed and
relocated as per methods outlined in the fauna handling procedure

Construction

→→ Trees with hollows which are identified as containing fauna will be soft-felled and then have
hollows plugged with a suitable material such as a towel, the section removed from the tree
will be relocated to adjacent vegetated areas to allow the animal to move voluntarily

Construction

→→ Removed hollows not containing fauna will be utilised in rehabilitation works where feasible,
unless artificial nest boxes have been put in place

Construction
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TOPIC AREA: Terrestrial and Aquatic Fauna

TIMING

→→ The use of barbed wire fences will be avoided in the project footprint as these can cause
mortality in bat, glider and bird populations

Construction

→→ Where constructability allows, night works will be avoided or minimsed in the vicinity of light
and noise sensitive areas (e.g. fauna habitat for conservation significant fauna species)

Construction

→→ Site access and movement measures will be specified in the CEMP, including:

Construction

»» Vehicle and pedestrian access will be restricted to the defined access tracks;
»» Relevant contractors will be made aware of the risks associated with fauna and
vehicle movement;
»» Traffic speeds restrictions will be used in areas adjoining conservation significant fauna
habitat or known fauna movement corridors, especially during dusk and dawn;
»» Appropriate signage will erected near sensitive habitats, nesting and roosting areas and
wildlife corridors.
→→ Staff training and inductions will include:

Construction

»» Relevant contractors and staff will be briefed on the environmental values of the area;
»» Periodic toolbox training to be provided to relevant construction personnel to present
new information or reiterate information relating to minimising the potential impacts to
conservation significant fauna and habitat and responding to fauna incidents
→→ Maintain erosion and sediment controls in good working order and keep in place until site
stabilization

Construction

→→ Where necessary fish will be salvaged in accordance with the appropriate fish
salvage guidelines

Construction

→→ No parking of vehicles, storage of equipment or stockpile/laydown areas too occur within
the riparian zone, drip zone of trees or within drainage pathways

Construction

During the operational phase of the project, existing GCAPL management measures
implemented as part of the environment strategy and Environmental Management System
(EMS) will be continued and where necessary expanded to encompass the project footprint.
This will include weed and pest management, water quality maintenance, fire management and
response, waste management, spill prevention and emergency response.

Operation

Additional mitigation measures will include:
→→ Implementation of an Offsets Strategy for significant residual impacts to fauna and
fauna habitat.
MONITORING
→→ Inspections of construction works area for trapped or injured fauna

→→ Visual inspections of vegetation clearing extents
→→ Visual inspections of vegetation stockpile size and location

→→ Visual inspection to confirm habitat trees are demarcated prior to vegetation clearing
works commencing

Daily during
construction
Daily during clearing
Weekly during
construction
Event based
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TOPIC AREA: Terrestrial and Aquatic Fauna
→→ Assess project area and immediately adjacent environments for weed infestations

→→ Visual inspections of erosion and sediment controls

→→ Downstream visual inspections of water quality

→→ Water quality monitoring as required

→→ Visual inspections of vehicle parking, storage, stockpile and laydown areas to ensure they
are located outside of riparian zones, drip zone of trees or within drainage pathways

TIMING
Monthly during
construction
Daily during
construction
Weekly during
construction
Event based during
construction
Weekly during
construction

REPORTING
→→ Fauna register of injured/harmed fauna

Event based during
construction

→→ Spotter catcher reporting of fauna capture and relocations
→→ Fauna register of species interactions during works
→→ Report details pertaining to the location and quantity of habitat trees which have been
removed and the location of any relocated habitat features
→→ Report outcomes of visual inspections of weed proliferation

Monthly during
construction

→→ Checklist of environmental controls

Daily during
construction

→→ Report results of water quality monitoring

Event based

CORECTIVE ACTIONS
In the event of fauna injury or death, review vegetation clearing practices, including spotter catcher processes and the
requirement/suitable of fauna escape mechanisms (i.e. ramps in trenches)
In the event the habitat trees are being removed prior to identification and checking, review vegetation clearing and
spotter catcher practices
In the event of fauna injury or death, review the relevant species management plan (i.e. Acid Frog Management
Plan, Koala Management Plan), and the vegetation clearing practices including spotter catcher processes and the
requirement/suitable of fauna escape mechanisms
In the event that weed infestations are identified, weed control measures will be implemented to control and remove
the infestation
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22.7 Cultural Heritage Management Measures
The Indigenous Stakeholders have been consulted, and will continue to be consulted, over the appropriateness of any
impact mitigation strategies. Environmental management strategies that may be considered are identified in Chapter 13
Cultural Heritage and include but are not limited to those outlined below.

TOPIC AREA: Indigenous Cultural Heritage
OBJECTIVE:
→→ To allow for the identification, salvage and curation of Indigenous cultural heritage Objects, in conjunction with the
Indigenous stakeholders.
PERFORMANCE CRITERIA:
→→ Archaeological test excavations (pre-construction) are conducted with any archaeological deposits salvaged where
agreed by the Indigenous stakeholders
→→ Induction of contractors engaged in initial ground disturbance is undertaken prior to project works commencing
→→ Cultural Objects find procedures are adopted for the course of the project
→→ Indigenous human remains procedures are adopted for the course of the project
→→ OEH / DATSIP Notification Procedures are adopted for the course of the project
IMPLEMENTATION

TIMING

Detailed cultural heritage management measures will be identified in the CEMP, including
the following procedures:

Construction

→→ Cultural heritage inductions
→→ Pre-Disturbance Collection
→→ Indigenous cultural material find procedures and a recording and curation procedure
→→ Indigenous human remains procedure
→→ OEH / DATSIP notification procedure
→→ Cultural Monitoring
→→ If Indigenous Objects are identified during project works, GCAPL will consult with the
Indigenous Stakeholders over an appropriate ‘Keeping Place’
→→ If Indigenous Objects are uncovered in New South Wales as a result of activities within
the project footprint, they are to be registered as sites in the AHIMS database managed
by the OEH and the Commonwealth Heritage List managed by the DoE.
REPORTING
→→ Indigenous cultural Objects located during (pre-construction) archaeological test
excavations will be reported on completion of the excavations

Major Development
Plan

→→ Indigenous cultural Objects located during Pre Disturbance Collection will be reported on
completion of salvage works in accordance with the find procedures.

→→ Indigenous cultural Objects located during cultural monitoring will be reported on
completion of salvage works in accordance with the find procedures.

Pre-Disturbance

Construction phase

CORRECTIVE ACTION
No corrective actions relevant at this stage.

Major Development Plan
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22.8 Air Quality and Greenhouse Gas Management Measures
Chapter 14 Air Quality and Greenhouse Gases identifies the potential air quality and GHG impacts that may arise from
the construction and operation of the project and appropriate mitigation measures as provided below.

TOPIC AREA: Air Quality and Greenhouse Gases
OBJECTIVES:
→→ To comply with the air quality limits and objectives of the AEPR and Air NEPM
→→ To comply with reporting requirements under the NGER Act
→→ Implementation of energy efficiency measures for the construction and operational phases of the project
PERFORMANCE CRITERIA:
→→ No visible dust events generated from construction activities
→→ Vehicle speed limits successfully minimise dust
→→ Vehicles to be maintained as per scheduled servicing requirements and switched on if not intended to be
used immediately
→→ Comply with relevant reporting obligations under the NGER Act (e.g. 25 kt of CO2-e or more for a facility on an
annual basis)
IMPLEMENTATION
→→ Energy efficiency measures to be identified during detailed design, including:

TIMING
Design phase

»» Fuel-saving initiatives for vehicles during construction and operation
»» Efficient lighting design strategies such as the use of solar lighting, directional lighting,
and light dimmers, where appropriate, in accordance with Civil Aviation Safety Authority
(CASA) requirements
»» Procurement processes such as local suppliers, preferences for more energy efficient
equipment and plant to be utilised on site
»» Construction programming to reduce clear and grub activities to that which is required
to undertake the required project works only
»» Waste management strategies during construction, such as the use of materials that
have a lower environmental impact than other materials, where such options exist
and are feasible.
→→ Energy efficiency measures for the new terminal as identified in Chapter 3 Airport Context
and Project Description.
→→ Construction plant, machinery and vehicle access is to occur along designated access
tracks only
→→ Dust suppression watering to occur on exposed earth surfaces, earth and material
stockpiles and rehabilitation areas (additives to be used if required)
→→ Progressive rehabilitation landscaping to be undertaken to reduce exposure time and
consolidate bare earth
→→ Construction vehicles, plant and machinery are to be maintained and operated in
accordance with manufacturers’ specifications
→→ Construction vehicles are to be switched off when not in use as opposed to idling to
reduce emissions
→→ Efficient temporary lighting sources to be used such as solar lighting, light dimmers, and
directional lighting, where possible
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Construction

TOPIC AREA: Air Quality and Greenhouse Gases
→→ Vehicles and equipment to be maintained and operated in accordance with
manufacturer’s specifications

TIMING
During operation

MONITORING
→→ Construction dust monitoring program to be undertaken
→→ GHG emissions reporting to be undertaken in accordance with GCAPL
reporting requirements

Monthly during
construction
As per GCAPL
reporting requirements

REPORTING
→→ An incident report form will be filled out if any non-conformances are found.
→→ Should emissions exceed the annual facility threshold of 25 kt of CO2-e, this will be
reported under the NGER Act

As required during
construction
As required on an
annual basis

CORRECTIVE ACTION
Should a dust complaint be received, the cause of the complaint is to be investigated.
The results of the investigation and the actions taken to ‘close out’ the complaint will
be recorded.

As required

Major Development Plan
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22.9 Noise and Vibration Management Measures
Chapter 15 Noise and Vibration identifies the potential construction and operation noise impacts and appropriate
mitigation measures as provided below.

TOPIC AREA: Noise and Vibration
OBJECTIVE:
→→ To minimise noise and vibration impacts from construction on the project on surrounding receivers
→→ To comply with regulatory requirements from Airports Environmental Regulations 1997 and relevant State policy
(ICNG and CoPV2)
PERFORMANCE CRITERIA:
→→ Noise impacts from construction activities meets requirements of ICNG/CoPV2/Airports Regs (as per Chapter 15)
→→ Construction vibration meets requirements of ICNG/CoPV2 (as per Chapter 15)
IMPLEMENTATION

TIMING

→→ Selection of plant and work practices to minimise noise from Out of Hours Work
(OOHW) construction, including using residential-grade mufflers on plant and using
lower-noise piling methodologies where feasible.

Pre-Construction

→→ Preparation of detailed construction noise and vibration management measures for
any OOHW as part of the CEMP, including:

Construction Phase

»» Detailed predictions of construction noise levels, assessment of all “feasible
and reasonable” mitigation measures for OOHW and complaints-handling and
community engagement procedures to be followed for OOHW
MONITORING
→→ Noise monitoring for any OOHW identified as having potential to exceed the project
construction noise criteria

Event based during
construction

REPORTING
→→ Noise compliance reports for any OOHW activity

Event based during
construction

CORRECTIVE ACTION
→→ Community consultation to determine additional administrative mitigation measures
for any activities predicted to result in noise impacts for OOHW
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Event based during
construction

22.10

Traffic and Transport Management Measures

TOPIC AREA: Traffic and Transport
OBJECTIVE:
→→ To maintain access to the operational areas of the terminal precinct
→→ To maintain the operation of intersections at an acceptable level of service both within the Airport terminal road
system and surrounding the Airport during construction and operational phases of the project
→→ To maintain operation of landside transport systems during construction and operational phases of the project,
including kerbside and taxi staging
→→ To accommodate project-related growth in parking for airport users and ground transport operators
PERFORMANCE CRITERIA:
→→ Maintain acceptable level of service for all landside transport related infrastructure.
IMPLEMENTATION

TIMING

→→ Taxi waiting area and terminal loading dock will be relocated to accommodate the planned
expansion of the terminal building
A Traffic Management Plan will be developed and implemented for the construction phase,
typically including the following measures:

Design/
pre-construction
Construction phase

→→ Construction compound and parking area to be designated prior to construction
→→ Dedicated construction access independent of passenger access roads to be provided,
subject to New South Wales Roads and Maritime Services (RMS) approvals
→→ Peak hour traffic management at Terminal Drive and Tom Norris Drive intersection and
enforcement through traffic controller presence
→→ Investigate provision of additional kerbside capacity at the northern end of the terminal with
potential closure of southern shared area.
→→ Reconfigure Terminal Drive and Tom Norris Drive intersection, if required

Ground Transport
component of Airport
Master Plan

→→ Allocate specific areas for parking, utilising some of the terminal expansion footprint for
some short term capacity, if required
→→ Peak hour traffic management at shared pick-up and drop off areas and enforcement
through staff presence
MONITORING
→→ Monitor capacity at Terminal Drive and Tom Norris Drive intersection

Construction and
operation

REPORTING
→→ Ground transport component of Airport Master Plan to identify scope and timing of
upgrades to Terminal Drive and Tom Norris Drive intersection and kerbside

2016

CORRECTIVE ACTION
→→ In the event that traffic management issues are identified during construction, revise the
Traffic Management Plan
→→ Upgrade Terminal Drive and Tom Norris Drive intersection and or kerbside if required as a
result of monitoring

Construction
In accordance with
timeframes in Ground
Transport Master Plan
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22.11

Landscape and Visual Management Measures

Chapter 17 Landscape and Visual identifies the potential landscape and visual impacts from the project and appropriate
mitigation measures as provided below.

TOPIC AREA: Landscape and Visual
OBJECTIVES:
→→ To minimize landscape and visual impacts arising from the construction or operation of the project
→→ To maximize opportunities to improve the character of the existing terminal precinct
PERFORMANCE CRITERIA:
→→ Measures to manage landscape and visual impacts are identified in planning documents
→→ No complaints are received with respect to landscape and visual impacts during construction
→→ Vegetation retained on Airport land and surrounding the project footprint is maintained so that it maximises visual
screening potential of these areas
IMPLEMENTATION
→→ Maximise opportunities to improve the character of the existing Terminal Precinct
through creating a visual statement with this extension, increasing the visual
prominence of the terminal when seen from within the Precinct.
Opportunities to minimize the landscape and visual impacts during construction will be
identified in the CEMP, including:

TIMING
Design

During construction

→→ Elements within the construction site to be located to minimise visual impacts.
→→ Lighting to be designed and installed to ensure glare and light spill are minimised.
→→ Regular maintenance of site hoarding and perimeter site areas
→→ Minimise the removal of vegetation located between the Gold Coast Highway and
Project Footprint.
→→ Vegetation adjacent to the site to be managed in accordance with AS4970
the Australian Standard for Protection of Trees on Development Sites and
Adjoining Properties.
→→ Design lighting to reduce skyglow and any direct light trespass, whilst achieving
airport safety requirements
→→ Where feasible maintain a vegetation buffer between the project footprint and the
Gold Coast Highway.

Construction/ Operation
Operation

MONITORING
→→ Visual inspection of work areas

Daily during construction

REPORTING
→→ No reporting requirements identified for this aspect
CORRECTIVE ACTIONS
→→ In the event of a complaint regarding landscape and visual impacts, identify if
mitigation measures need to be revised to reduce the impact
→→ Implement supplementary planting to restore the screening function of vegetation
if required
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Event-based

22.12

Economic and Social Management Measures

Chapter 18 Economic and Social identifies that the project will generally have beneficial economic and social outcomes
therefore management measures are not required.
Potential amenity impacts are addressed through noise and air quality management measures.

22.13

Waste Management Measures

Chapter 19 Waste Management identifies the potential impacts from waste during construction and operation of the
project and appropriate mitigation measures as provided below.

TOPIC AREA: Waste Management
OBJECTIVES:
→→ To comply with the requirements of the AEPR and state waste management legislation
→→ To ensure litter and construction materials are managed and disposed of appropriately to minimise impacts to
adjoining and downstream environments
PERFORMANCE CRITERIA:
→→ No unconfined litter observed within the project footprint
→→ No litter/waste materials to migrate to adjoining areas and downstream environments
→→ Appropriate waste receptacles are located on site
IMPLEMENTATION

TIMING

→→ Project design to consider the principles of the waste management hierarchy

Design

→→ The location of construction compounds and storage areas for each waste stream to be
designated prior to the commencement of construction
→→ Bunded areas will be appropriately designed in accordance with relevant standards
→→ Possible secondary uses for construction wastes will be identified prior to construction
→→ Detailed waste management measures will be included in the CEMP and will typically include:
»» Wastes appropriately segregated and stored in suitable storage areas

During
construction

»» Procedures to handle, collect and dispose of wastes
»» Seek to minimise the generation of wastes wherever possible
»» All regulated wastes to be sealed, labelled and contained in bunded areas prior to collection and
removal from site
»» All hazardous materials and dangerous goods waste containers to be appropriately labelled and
collected by licensed contractors
»» All waste/rubbish is not to pose a risk to fauna and be correctly disposed of and tracked
»» All food scraps and other waste material is correctly disposed of and stored in appropriate
containers to prevent pests and other fauna from access
→→ Re-use or recycle packaging materials separately
→→ Waste transport is to be undertaken by licenced contractors, with waste disposal occurring at
approved facilities
→→ Spill prevention and emergency response plans for any uncontrolled releases in accordance with
existing GCAPL procedures
→→ No waste materials left on-site post construction
→→ Staff training and inductions, including:
»» All contractors and staff will be briefed on the environmental values of the area
»» Periodic toolbox training to be provided to all construction personnel to present new information
or reiterate information relating to minimising the potential impacts to the environment
»» Contractors and staff will be briefed on procedures relating to the management of regulated
waste, and general waste segregation measures.
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TOPIC AREA: Waste Management

TIMING

→→ Regular removal of rubbish in accordance with existing GCAPL procedures

Operation

→→ Spill prevention and emergency spill response procedures in accordance with existing
GCAPL procedures
→→ Waste transport is to be undertaken by licenced contractors, with waste disposal occurring at
approved facilities
→→ Records of the type and volume of waste disposed will be kept and regulated waste will have
appropriate waste tracking documentation
→→ Waste contractor vehicles to remain on sealed areas when collecting waste from the site
→→ Waste management procedures during operation to be adopted in line with the Master Plan
and the EMS.
MONITORING
→→ Visual inspection of work areas for evidence of appropriate waste containment and handling

Daily during
construction

REPORTING
→→ Weekly environmental checklist to include waste management items
→→ Incident forms to be filled out in the event of an incident

Weekly during
construction
As required during
construction

CORRECTIVE ACTIONS
All non-conformances shall be corrected as soon as possible and strategies implemented to
reduce the likelihood of the incident occurring again
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22.14

Climate Change Management Measures

Chapter 20 Climate Change identifies the potential risks to the project that may arise from climate change. Management
measures are identified below.

TOPIC AREA: Climate Change
OBJECTIVE:
→→ To plan and proactively respond to potential effects of climate change (e.g. extreme weather events) that may occur
during construction and operational phases of the project
PERFORMANCE CRITERIA:
→→ Adoption of standard practices as detailed in the International Erosion Control Association (IECA) 2008 guidelines
→→ Management in accordance with the air quality and water quality objectives (refer Chapter 14, Air Quality and
Greenhouse Gases, and Chapter 8, Surface Water Quality)
→→ Minimised disruption to construction program and/or airport operations resulting from potential extreme weather events
IMPLEMENTATION

TIMING

→→ Sea level rise and storm surge inundation to be incorporated into earthworks, stormwater,
drainage and building design.
→→ Construction air quality and water quality control measures (refer Chapter 14, Air Quality and
Greenhouse Gases, and Chapter 8, Surface Water Quality) to be implemented to minimise impacts
associated with extreme weather events (e.g. thunderstorms, intense rainfall events, flooding, drought)

Design
During
construction

→→ Adoption of standard practice erosion and sediment control measures (e.g. International
Erosion Control Association (IECA) 2008 guidelines)
→→ Construction and site establishment planning to consider risks such as location of earthworks,
stockpiles, laydown pads and acid sulfate soil treatment area.
→→ Health and safety management procedures and emergency planning during construction to
include measures such as PPE and standard work practices to be implemented in the event of
an extreme weather event
→→ Emergency management measures and health and safety management measures will continue
to be implemented in accordance with GCAPL operational procedures

Operation

MONITORING
→→ Undertake air quality and surface water monitoring as detailed in Chapter 14, Air Quality and
Greenhouse Gases, and Chapter 8, Surface Water Quality.

Construction

→→ Monitor effectiveness of erosion and sediment controls, particularly in the event of an extreme
weather event

Construction

→→ Monitor the BoM website and weather forecasts for potential extreme weather events

In the event of
an extreme event
during construction

REPORTING
→→ Event-based reporting to identify incidents and corrective actions

Event-based

CORRECTIVE ACTIONS
→→ In the occurrence of an extreme weather event, implement a ‘stop work’ order.
→→ Seek to recommence operations as soon as possible through recovery planning
→→ Amend work practices and programs to suit weather conditions
→→ Implement recovery planning actions to identify opportunities to recommence construction
activities as soon as practicable
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