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1. Introduction
Australia Pacific LNG, a joint venture between Origin Energy, ConocoPhillips (37.5% respectively)
and Sinopec (25%), proposes to develop a world-scale long-term CSG to LNG project in
Queensland. The 30-year Project has the following objectives:


Development of the Walloons gas fields in the Surat Basin in southern central
Queensland with up to 10,000 CSG wells



Construction and operation of approximately 530km of main gas transmission pipeline to
connect the Walloons gas fields with the LNG facility near Laird Point, Curtis Island



Construction and operation of an LNG facility near Laird Point on Curtis Island near
Gladstone for production and export of approximately 18Mtpa of LNG.

This environmental management plan (EM Plan) addresses a component of Australia Pacific LNG’s
main pipeline from Main Line Valve No. 4 (MLV4) (KP349) to the Australia Pacific LNG Curtis Island
LNG plant, excluding the Narrows Crossing. This section of the pipeline comprises a 3.3km
alignment on the mainland and a 2.2km alignment on Curtis Island. The remaining main pipeline
has been addressed in the mainline Australia Pacific LNG pipeline system EM Plan (Q-1801-15-MP0002).
The 5.5km Narrows ‘bundled’ crossing being carried out by QCLNG Pipeline Pty Ltd (QCLNG), a
subsidiary of QGC Pty Ltd, on behalf of Australia Pacific LNG is addressed in Q-1802-15-MP-00018.

1.1.

Definitions

Table 1-1: Definitions
Term

Definition

Abrasive blasting

The operation of forcibly propelling a stream of abrasive material against a surface
under high pressure to smooth a rough surface, roughen a smooth surface, shape a
surface, or remove surface contaminants. The abrasive material proposed to be used
for the Narrows Crossing Project is Garnet.

Acid Sulfate Soils

Naturally occurring soils, sediments or organic substrates that are formed under
waterlogged conditions. These soils contain iron sulfide minerals (predominantly as
the mineral pyrite) or their oxidation products. In an undisturbed state below the
water table, acid sulfate soils are benign. However if the soils are drained, excavated
or exposed to air by a lowering of the water table, the sulfides react with oxygen to
form sulfuric acid.

Alluvial

Pertaining to sediment mass deposited from transport by channelled stream flow or
overbank stream flow.

Aquatic

Of or relating to water.

Aquifer

Rock or sediment capable of holding and transmitting groundwater; a layer of water
bearing material that is permeable and can transmit significant quantities of water.

Aquitard

A layer of water-bearing material that is relatively impermeable and cannot transmit
significant quantities of water.

Artefact

Any object which has been physically modified by humans, which is an object of
archaeological interest.

B-horizon

Subsoil material located below the A-horizon material and above the parent rock.

Chert

A sedimentary rock composed primarily of microcrystalline quartz along with lesser
amounts of quartz crystals, opal, and impurities.

Coal seam

A layer of coal within the geological stratum.
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Term

Definition

Direct Impacts

Impacts that directly impact habitat and individual flora and fauna. Examples include
the removal or suitable habitat, and death of individual flora and fauna.

Dispersibility

A characteristic of soils relating to their structural breakdown in water into individual
particles.

Ecology

The branch of biology that deals with the relations of organisms to one another and
to their physical surroundings.

Environmental Authority

An approval required for a mining, petroleum, gas or greenhouse gas storage activity
under the Environmental Protection Act 1994 (Qld).

Environmentally Relevant
Activities (ERAs)

An activity which when carried out will or may release into the environment
contaminants that will or may cause environmental harm. ERAs are prescribed in
Schedule 2 of the Environmental Protection Regulation 2008 (Qld).

Financial Assurance

A security held to ensure compliance with the conditions of an environmental
authority (mining activities) and to meet any costs or expenses (or likely costs or
expenses) incurred by the administering authority in taking action to prevent or
minimise environmental harm or rehabilitate or restore the environment in relation
to the activity for which financial assurance has been given.

Fluvial

Pertaining to rivers and streams. Deposits by flowing water.

Fugitive Emission

Examples of fugitive dust sources include vehicular traffic on unpaved roads, handling
of raw materials, and wind erosion of dusty surfaces.

Garnet

Belonging to a family of silicate minerals containing varying amounts of aluminium,
iron, magnesium, and calcium. This non-toxic, hard reddish brown material is used as
an abrasive blast medium for cleaning pipe prior to welding.

Graticular

When mapped, a five-minute graticular block is bounded by lines (graticules - grid of
horizontal and vertical lines) that mark five minutes longitude and five minutes
latitude.

Greenhouse

The heating of the earth’s troposphere because outgoing long-wavelength radiation
from the earth is retained by atmospheric carbon dioxide and water vapour and
returned to the earth’s surface.

Groundwater

All waters occurring below the land surface; the upper surface of the soils saturated
by groundwater in any particular area is called the water table.

Holocene

The geological period covering the last 10,000 years.

In situ

In the natural or original position. Applied to a rock, soil, or fossil when occurring in
the situation in which it was originally formed or deposited.

Indirect impacts

Impacts that indirectly impact habitat and individual flora and fauna. Examples
include the degradation of habitat through increased erosion, and death of individual
flora and fauna (e.g. through starvation, exposure, predation, and competition with
other individuals).

Intertidal

Of or denoting the area of a seashore that is covered at high tide and uncovered at
low tide.

Lithics

Of, or pertaining to, stone.

Mudstone

A very fine-grained, hard, cohesive rock which generally has a dull, slightly porous
appearance. Mudstone is composed of extremely fine-grained sediments such as rock
flour, clay minerals and silt. Mudstone is macroscopically similar to chert but
distinguished by its lack of lustre.

Native Title

‘The expression native title or native title rights and interests means the communal,
group or individual rights and interests of Aboriginal peoples or Torres Strait Islanders
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Definition
in relation to land or waters, where: (a) the rights and interests are possessed under
the traditional laws acknowledged, and the traditional customs observed, by the
Aboriginal peoples or Torres Strait Islanders; and (b) the Aboriginal peoples or Torres
Strait Islanders, by those laws and customs, have a connection with the land or waters;
and (c) the rights and interests are recognised by the common law of Australia’ (s 223
Native Title Act 1993).

Notifiable activities

Activities that have been identified as likely to cause land contamination are listed in
Schedule 3 of the Environmental Protection Act 1994 (Qld).

Permian

The geological period of time from 280 to 225 million years ago.

Petroleum Lease (PL)

Gives its holder the right to explore for, test for production, and produce petroleum
within the area.

Petroleum Pipeline Licence
(PPL)

If petroleum is required to be transported outside the area of a petroleum lease (PL),
an application must be made to the Minister for the grant of a pipeline licence.

Pleistocene

The geological period equivalent to the last ice age and preceding the Holocene from
about 2 million years to 10,000 years ago. The Late Pleistocene generally refers to
the period of time from 40,000 – 10,000 years ago.

Quartz

Quartz is one of the most common minerals on earth. A member of the silica family
of minerals, quartz can occur in a variety of forms including free-standing crystals, as
veins of milky quartz cutting through other rocks, and as tiny irregularly shapes grains
that are components of many rocks.

Rheology

The study of the flow of matter: mainly liquids but also soft solids or solids under
conditions in which they flow rather than deform elastically.

Terrestrial

Of, on, or relating to land.

Windrow

Woody debris or soil that has been piled into a long continuous row.

1.2.

Abbreviations

Table 1-2: Abbreviations
Abbreviation

Description

g/m3

Micrograms per cubic metre

S/cm

Microsiemens per centimetre

0

Degrees centigrade

4WD

Four wheel drive

AASS

Actual acid sulphate soil

AEP

Annual exceedance probability

AES

Aggregate environmental score

AHD

Australian height datum

AS

Australian Standard

ASS

Acid sulphate soil

Australia Pacific LNG

Australia Pacific LNG Pty Limited

BBN

Brigalow Belt North

C
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Abbreviation

Description

BBS

Brigalow Belt South

BOM

Bureau of Meteorology

CEMP

Construction environmental management plan (construction contractor document)

CHMP

Cultural heritage management plan

CITES

Convention on International Trade in Endangered Species

CSG

Coal seam gas

CSIRO

Commonwealth Scientific and Industrial Research Organisation

Cth

Commonwealth

dB

Decibel - A unit for measuring the loudness of sound

dB(A)

A measured sound pressure level that incorporates A-weighting is denoted LpA, and
has units of dB(A), often written as dBA.

DEEDI

Department of Employment Economic Development and Innovation

DEHP

Department of Environment and Heritage Protection

DMR

Department of Main Roads

DPI

Department of Primary Industries

DSEWPaC

Department of Sustainability, Environment, Water, Populations and Communities

EA

Environmental authority

EIS

Environmental impact statement

EM Plan

Environmental management plan

EP Act

Environmental Protection Act 1994

EP Regulation

Environmental Protection Regulation 2008

EPA

Environmental Protection Agency

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

EPM

Exploration permit minerals

EPP Air

Environmental Protection (Air) Policy 2008

EPP Noise

Environmental Protection (Noise) Policy 2008

EPP Waste

Environmental Protection (Waste Management) Policy 2000

ERA

Environmentally relevant activity

ESA

Environmentally Sensitive Area

FEED

Front End Engineering Design

GAB

Great Artesian Basin

GABCC

Great Artesian Basin Co-ordinating Committee

GBRCMP

Great Barrier Reef Coast Marine Park
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Abbreviation

Description

GHG

Greenhouse gas

GIS

Geographic information system

GPS

Geographic positioning system

GQAL

Good quality agricultural land

GRC

Gladstone Regional Council

GSDA

Gladstone State Development Area

Ha

Hectare

HAT

Highest Astronomical Tide

HDD

Horizontal directional drilling

HERBRECS

Herbarium records database of label information

HSE

Health, safety and environment

HSEMS

Health, safety and environment management system

Hz

Hertz

ISO

International Standards Organisation

IUCN

International Union for Conservation of Nature

km

Kilometre

km/hr

Kilometre per hour

KP

Kilometre point

L

Litre

LLOs

Landowner liaison officers

LNG

Liquefied natural gas

m

Metre

m/sec

Metres per second

mbgs

Metres below ground surface

MDL

Mineral development licence

mg/L

Milligrams per litre

mg/m2/day

Milligrams per square metre per day

ML

Mining lease

MLV

Main line valve

mm

Millimetre

mms-1

Millimetres per second

MNES

Matters of national environmental significance

Mt

Mount
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Abbreviation

Description

Mtpa

Million tonnes per annum

NC Act

Nature Conservation Act 1992

NCAPLNG

Narrows Crossing – MLV4 to APLNG Facility (Curtis Island) Pipeline (PPL162)

NGER

National Greenhouse and Energy Reporting Act 2007

NIC

Northern Infrastructure Corridor

NO2

Nitrogen dioxide

NOX

Oxides of nitrogen

NSW

New South Wales

OCIS

Origin Collective Intelligence System

Origin

Origin Energy Limited

PASS

Potential acid sulphate soil

PCG

Project Control Group

PM10

particulate matter with an aerodynamic diameter less than 10 microns

PM25

particulate matter with an aerodynamic diameter less than 2.5 microns

PPL

Petroleum pipeline licence

QCLNG

Queensland Curtis LNG – a subsidiary of QGC

QGC

Queensland Gas Company Pty Ltd - a subsidiary of BG Group

QLD

Queensland

RE

Regional ecosystem

ROTAP

Rare or Threatened Australian Plants

ROW

Right of way

SCADA

Supervisory control and data acquisition

SCL

Strategic cropping land

SEQ

South-east Queensland

SEVT

Semi-evergreen vine thickets

SIMP

Social impact management plan

SPP

State Planning Policy

spp.

Species

t

Tonne

TAF

Temporary accommodation facility

TEC

Threatened ecological community

tpa

Tonnes per annum

VMA

Vegetation Management Act 1999
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Abbreviation

Description

WONS

Weeds of National Significance

1.3.

Plan

EM Plan format
This EM Plan addresses the construction and operation of the main gas pipeline from MLV4 to the
LNG facility on Curtis Island (excluding the Narrows Crossing), encompassing:


Air quality



Land management



Terrestrial ecology



Noise



Social aspects



Heritage



Waste



Surface water and aquatic ecology



Groundwater.

The above elements are addressed in terms of environmental protection objectives, standard and
measurable indicators, control strategies and corrective actions, as detailed in Table 1-3.
This EM Plan does not address the Narrows Crossing (i.e. the ‘bundled crossing’). The Narrows
Crossing is addressed by PPL162 Narrows Crossing Environmental Management Plan (Q-1802-15MP-0018).
Table 1-3: Environmental plan structure
Environmental protection
objectives

The objectives are to define the outcomes that are intended to be achieved.

Standard and measurable
indicators

The values to measure and gauge whether the objectives are being achieved and
the levels, limits or targets that is to be used when auditing the performance of
management.

Control strategies

Appropriate measures to be taken to ensure that the objectives are being
achieved.

Corrective action

The action (options) to be implemented in case where an indicator is not reached
and identifies the person(s) responsible for undertaking the action (including
staff authority and management structure).

Note that construction of the pipeline will be carried out in a 40m construction corridor.
This EM Plan should be read in conjunction with the Species Management Plans for Threatened
Ecological Communities (Q-LNG01-15MP-0076), Flora (Q-LNG01-15MP-0075) and Fauna (Q-LNG0115MP-0074).

Doc Ref: Q-1802-15-MP-0017 Revision: 7
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 18 of 169

Environmental Management Plan – PPL162 Terrestrial

Plan

2. Objectives and Scope
This EM Plan was developed to support the application for an environmental authority (EA)
(PEN101718310) for a Level 1 chapter 5A activity under the Environmental Protection Act 1994
(EP Act) and to address the requirements of the approval under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC No 2009/4976) as set out in Table 2-1.
Table 2-1: EPBC No 2009/4976 Conditions.
No

Condition

Location in this
Document

2

Prepare and Environmental Management Plan to manage the impacts of
construction, operation and decommissioning of the pipeline (other than in relation
to the Narrows) on listed threatened species and ecological communities, listed
migratory species, and values of the World and National Heritage-listed Great
Barrier Reef

Section 12
(Terrestrial Ecology),
Section 15.4 (World
and National Heritage
Places)

3a

Provision for detailed pre-clearance surveys by a suitably qualified ecologist along
the entire length of the ROW in accordance with conditions 5 to 10

Table 12-9

Measures to minimise native and riparian vegetation clearance and to minimise the
impact on listed species, their habitat and ecological communities in accordance
with management plans required for MNES under this approval

Table 12-9

Measures to manage the impact of clearing on each listed species and ecological
community in accordance with management plans require for MNES under this
approval

Table 12-9

3d

Measures to regenerate vegetation on the ROW where natural regeneration is not
successful

Table 19-1

3e

Measures to minimise impacts on fauna during pipeline construction including:

Table 12-9

3e(i)

Measures to protect MNES in the areas of the ROW where trenching is being
undertaken, including measure to exclude listed terrestrial fauna from gaining
access to those areas of the ROW where trenching is currently being undertaken

Table 12-9

3e(ii)

Mechanisms to allow fauna to escape from the pipeline trench

Table 12-9

3e(iii)

Daily morning surveys for trapped fauna

Table 12-9

3e(iv)

Mechanisms for a suitably qualified person to relocate fauna; and

Table 12-9

3e(v)

Record keeping for all survey, removal and relocation activities

Table 12-9

3f

Machinery wash-down procedures and ongoing monitoring to minimise the spread
and establishment of weeds in the ROW. Monitoring of weed infestations within
disturbed areas must occur at least monthly during construction and then quarterly
for a period of two years after completion of construction. Appropriate weed
control measures must be implemented. After the two-year period, the frequency
of monitoring may be reconsidered by the proponent, based on the success of
control measures, the level of infestations and pipeline maintenance activities.

Table 12-9

3b

3c
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No

Condition

Location in this
Document

3g

Measures to manage and control feral animals that may spread due to the
establishment of the ROW

Table 12-9

3h

Management of ignition sources during construction, maintenance and
decommissioning of the pipeline to protect habitat values from wild fire

Table 12-9

3i

Measures for the management of acid sulphate soils

Table 11-6

4

The Environmental Management Plan must be submitted for the approval of the
Minister. Commencement must not occur without approval. The approved plan
must be implemented.

This document

This plan has been prepared in accordance with section 310D of the EP Act and proposes
environmental protection commitments to help the administering authority to decide the
conditions of the Environmental Authority.
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3. Project Overview
3.1.

Pipeline name
The name of the pipeline is Narrows Crossing – MLV4 to APLNG Facility (Curtis Island) Pipeline.

3.2.

Project location
The pipeline comprises five sections totalling approximately 11km (refer Figure 3-1):
MLV4 to
combined
crossing start
section

This onshore section is from the last mainline valve (ML4) on the
main gas transmission line to near Humpy Creek near Phillipies
Landing Road a distance of approximately 3.3km and consists of flat
terrain.

Creek section

The creek section commences at the end of the ML4 to combined
crossing start section (Humpy Creek) and traverses Humpy Creek
and Targinnie Creek, approximately 1.35km from the edge of the
mainland. Each creek has extensive mangrove habitat on either
side. Access to the creeks may require vessel passage through the
state Great Barrier Reef Coast Marine Park (GBRCMP). Potential acid
sulphate soils (PASS) and actual acid sulphate soils (AASS) are
present in this section.

Marshland
section

The marshland section traverses the marshland of Kangaroo Island
from Targinnie Creek to Friend Point, approximately 1.7km across
the tidal mudflats. This section consists of marshy tidal mudflats
with some mangrove habitat at the extents. The marshland section
is designated as an environmentally sensitive area and is culturally
significant to the local Indigenous community. PASS and AASS are
present in this section. The alignment in this section will pass
through a known migratory shorebird roosting and feeding area that
extends south from Friend Point. A major high tide roost has also
been identified on the Friend Point mud flats. The alignment will
pass through or very close to this major shorebird roost.

Narrows section

The Narrows section is the tidal watercourse between Friend Point
on Kangaroo Island and Laird Point on Curtis Island, approximately
2.45km across the tidal waterway. The Narrows section lies in close
proximity to the GBRCMP southern boundary. The Narrows section is
also of cultural significance to the local Indigenous community and
of social importance to the local community.

Curtis Island

This onshore section of approximately 2.2km extends from the
shore crossing near Laird Point to the proposed Australia Pacific LNG
plant on Curtis Island.
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Figure 3-1: Pipeline sections

Australia Pacific LNG will manage the approvals and construction of the gas transmission pipeline
for the ‘MLV4 to combined crossing start section’ and ‘Curtis Island’ sections of the pipeline
(depicted by the orange line in Figure 3-1); addressed by this EM Plan.
QCLNG will manage the approvals and construction of the creek, marshland and Narrows sections
(depicted by the yellow line in Figure 3-1), referred to as the ‘bundled crossing’ in the approval
conditions, on behalf of Australia Pacific LNG; addressed by Q-1802-15-MP-0018 Narrows Crossing
EM Plan.

3.3.

Resource authority
This EM Plan relates to Petroleum Pipeline Licence (PPL) 162.

3.4.

Blocks/sub-blocks
The relevant blocks and sub-blocks intersected by the pipeline are listed in Table 3-1.

Table 3-1: Blocks/sub blocks

Block Identification Map Description
ROCK 3182
ROCK 3183
ROCK 3254
ROCK 3255

3.5.

Property descriptions
Land parcels intersected by the proposed pipeline route have the following real property
addresses (refer to Figure 1 Appendix 1):


2 DS725



12 DS254



1 MPH2893



2 MPH34582
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137FTY1831



1 RP612108



40 DS289



4 SP228454



3 SP228454
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4. Environmentally relevant activities
The Chapter 4 activities (environmentally relevant activities (ERAs) under Schedule 2 of the EP
Regulation) and the level 1, chapter 5 activities that are to be carried-out during construction and
operation of the pipeline and their aggregate environmental score (AES) are shown in Table 4-1.
Table 4-1: Summary of EP Act level 1, chapter 5A activities and chapter 4 ERAs triggered
Level 1 chapter
5A activities /
ERAs

ERA description

AES

Description of operations
triggering ERA

3

A petroleum activity that is likely
to have a significant impact on a
category A or B environmentally
sensitive area

126

The pipeline is located within a
Category B environmentally
sensitive area – Schedule 5 - level
1, chapter 5A

A petroleum activity, other than a
petroleum activity mentioned in
items 1-7, that includes one or
more chapter 4 activities for
which an aggregate environmental
score is stated

126

See below, Schedule 5 - level 1,
chapter 5A

ERA 16(1)(c) Dredging 100,0001,000,000 tpa

44

Addressed in Q-1802-15-MP-0018

ERA16 (2)(c) Extracting, other
than by dredging, 100,0001,000,000 tpa

39

Addressed in Q-1802-15-MP-0018

ERA 17 –
Abrasive
blasting

ERA 17(1) Abrasive blasting (the
relevant activity) consists of
cleaning equipment or structures
on a commercial basis using a
stream of abrasives in either a
wet or dry pressure stream

16

Abrasive blasting may be involved
in the cleaning and coating of
equipment and piping during the
construction of the pipeline

ERA 38 –
Surface coating

ERA 38(1)(b) Coating, painting or
powder coating, using, in a year,
the following quantity of surface
coating materials—1-100t

10

In most cases, coatings will be
applied by brush, however, some
spray coatings may occur

Schedule 5 EP
Act 2008
8
Schedule 5 EP
Act 2008

ERA 16 –
Extractive
activities
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5. Notifiable activities
The following notifiable activities (Schedule 3 EP Act) will be carried-out on site.
1

Abrasive blasting—carrying-out abrasive blast cleaning (other than cleaning
carried-out in fully enclosed booths) or disposing of abrasive blasting material.

7

Chemical storage (other than petroleum products or oil under item 29)—storing
more than 10t of chemicals (other than compressed or liquefied gases) that are
dangerous goods under the dangerous goods code.

29

Petroleum product or oil storage - storing petroleum products or oil (b) in above
ground tanks with:
(i)
For petroleum products or oil in class 3 in packaging groups 1 or 2 of the
dangerous goods code – more than 2500l capacity
(ii)
For petroleum products or oil in class 3 in packaging groups 3 of the
dangerous goods code – more than 5000l capacity
(iii)
For petroleum products that are combustible liquids in class C1 or C2 in
AS1940.
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6. Financial assurance
Australia Pacific LNG Pty Limited currently holds $ 1,043,397.00 by bank guaranteed for Financial
Assurance for the Narrows Crossing Australia Pacific LNG pipeline system (PPL162).

7. HSE management systems
7.1.

Introduction
Origin will operate the pipeline on behalf of Australia Pacific LNG. Origin operates under an
established health, safety and environment management system (HSEMS) to minimise and manage
the impacts on the workforce, the environment and the communities in which the company
operates. The HSEMS has been developed with reference to Australian / New Zealand Standard
ISO 14001 - Environmental Management Systems. The framework for the HSEMS is based on the
continual improvement methodology of commit-plan-do-check and review. The elements of the
continual improvement loop are executed through a set of company standards that interpret and
support the health, safety and environment (HSE) policy (refer to Figure 7-1).

7.2.

Standards
The goals of Origin’s HSE management standards are to:


Set and formalise expectations for the progressive development and implementation of
more specific requirements within Origin business units



Provide auditable criteria against which the HSE management system can be measured



Provide a basis from which to drive continual improvement.

The 20 HSE standards define what must be achieved rather than how to achieve it. Therefore
business units have the flexibility to meet the requirements of the standards while maintaining
consistency of approach across the company.
The system also provides mechanisms for assurance of diligence, so that in the event of a failure,
it can be demonstrated that all reasonable and foreseeable steps have been taken to avoid the
failure.
Origin’s HSE management standards are mandatory and form the basis for the development and
application of HSE plans at all levels of the company. The content of the standards and structure
of Origin’s HSEMS are described at http://www.originenergy.com.au/1780/HSE-Policy

7.3.

HSE Plans
A requirement of Origin’s HSEMS is to prepare a health, safety and environment plan (HSE Plan).
The structure of the HSE Plan is outlined within Figure 7-2. The HSE Plan describes how
compliance with the HSEMS is achieved and identifies personnel responsible and accountable for
its implementation. An action plan specifies the activities that must be undertaken to achieve
compliance, including monitoring, reporting, auditing and timeframes in which the activities must
be completed. The outcomes from the action plan are fed into the HSE management plan to
ensure continual improvement is achieved.
The HSE Plan describes how the assessed risks are controlled and provides processes for assessing
new risks. It provides processes for corporate and external reporting, close-out of audit findings,
licence condition compliance, audit and inspection schedules, training and other requirements.
HSE plans will be developed for all parts of the operations and will focus on the following:
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Continual improvement of petroleum activities and operations and assessment of new
technologies



Training of the workforce on environment and cultural heritage aspects relevant to their
roles and responsibilities



Monitoring of key potential impacts based on risk such as surface and groundwater,
weeds, erosion and success of rehabilitation with follow-up actions conducted when
necessary
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Figure 7-1: Origin HSE Policy
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Figure 7-2: HSE Plan structure
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Reporting internally to promote continual improvement of HSE systems by routinely
collecting and communicating HSE performance information



Reporting externally to relevant authorities (such as the annual return) and the
public in the sustainability report



Rehabilitation of disturbances (following construction) to as close to previous land
use as practical



Internal and external environmental auditing of risk, HSE Plan implementation,
compliance with environmental authorities, and other key health, safety and
environmental aspects.

Management structure and responsibilities
Origin will construct and operate the pipeline, excluding the Narrows Crossing, on behalf of
Australia Pacific LNG. QCLNG will construct the Narrows Crossing and Origin will operate on
behalf of Australia Pacific LNG. The pipelines will be constructed by an engineering
procurement and construction (EPC) contractor that will be required to prepare a
construction EM Plan that complies with Origin’s and QCLNG’s HSE requirements and the
environmental authority. HSE requirements are written into the contracts and audits of
subcontracting companies’ compliance will be conducted in accordance with the schedule
given in Section 7.6 and in response to any incidents.
The workforce, including contractors are required to adhere to the general environmental
duty, as specified under Section 319 of the Environmental Protection Act 1994, as follows:
“A person must not carry out any activity that causes, or is likely to cause, environmental
harm unless the person takes all reasonable and practicable measures to prevent or
minimise the harm”
Workforce responsibilities include:


Complying with the requirements of applicable environmental legislation and
environmental authorities



Undertaking all activities in an environmentally responsible manner



Complying with specific requirements of the development assessment approvals
supporting documentation



Conducting activities in accordance with this EM Plan and HSE plans



Participating in environment and cultural heritage training relevant to roles and
responsibilities.

Specific roles and responsibilities for this Project are provided in Table 7-1. When third
parties are performing services on behalf of Origin at a defined Origin controlled site, the
HSE performance is considered to be within the overall Origin HSE performance.
Table 7-1: Roles and responsibilities

Role
Origin Construction Manager

Responsibilities


Ensure the necessary resources and processes are in place for
implementation of the EM Plan.



Ensure non-conformances are identified, recorded and reported.



Work with the environmental group in planning and implementing
environmental requirements.



Ensure legal compliance.
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Responsibilities


Ensure all project staff has a clear understanding of the environmental
requirements relevant to their area / scope of work.



Ensuring that all Area Managers are familiar with the Construction
Contractor’s Construction Environmental Management Plan (CEMP),
Management Plans, WMS and associated documents, and their
responsibilities within them.



Participate and provide guidance in the regular review of the CEMP and
associated documents.



Taking action in the event of an emergency and allocating the required
resources to minimise environmental impact.



Reporting any activity that has resulted, or has the potential to result,
in an environmental incident to the Environmental Manager and / or
MCJV Project Manager.



Work with the environment group in planning and implementing
environmental requirements.

Origin Site Supervisor



Ensure the EM Plan requirements are implemented and maintained.



Ensure non-conformances are identified, recorded and reported.



Drive implementation of corrective actions.



Work with the environmental group in planning and implementing
environmental requirements.

Contractor Site Supervisor



Communicating with all personnel and subcontractors regarding
compliance with the CEMP and site specific environmental issues /
WMS.



Coordinating the implementation of the CEMP.



Undertaking site inspections.



Co-ordinating the implementation and maintenance of pollution control
measures.



Identifying resources required for implementation of the CEMP.



Co-ordinating action in emergency situations and allocating required
resources in accordance with the Incidents / complaints and
communication action plan.



Ensuring that instructions are issued and adequate information
provided to field based employees which relate to environmental risks
on site.

Contractor Site Operator



Carry-out the activities in accordance with the EM Plan.



Carry-out the necessary monitoring and reporting requirements.



Identify and report non-conformances.
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Responsibilities


Implement corrective actions.



Work with the environmental group in planning and implementing
environmental requirements.

Origin HSE Manager



Monitor the implementation and effectiveness of the Contractor’s
performance.

Contractor HSE Manager



Review and update the EM Plan.



Conduct environmental auditing and monitoring.



Complete environmental statutory reporting requirements.



Develop and implement the environmental work method statement.



Conduct environmental monitoring and training.



Organise environmental audits in accordance with contractual
requirements.



Complete environmental statutory reporting requirements.



Provide advice on environmental matters and corrective actions as
requested.

Contractor Site Environment
Officer



Review statutory compliance and ensure all approvals in place.



Monitor the implementation and effectiveness of the EM Plan.



Develop and implement the environmental management
manuals/procedures.



Conduct environmental auditing, monitoring and training.



Complete environmental reporting requirements to Origin.



Provide advice on environmental matters and corrective actions as
requested.


Contractor Land Liaison Officer



Review statutory compliance and ensure all approvals in place.
Responsible for the day to day management of construction related
landholder negotiations e.g. advising of construction commencing on
land, management of construction noise related issues

Origin Land Liaison Officer



Responsible for ensuring that the Contractor has all the relevant
landholder information



Responsible for assisting the Contractor Land Liaison Officer with
landholder negotiations for additional workspace and construction
areas



Responsible for Origin’s on-going landholder liaison matters

Origin has an environmental group dedicated to coal seam gas activities. This group
identifies the ecological constraints and specifies control measures to protect environmental
values and minimise impacts. This group will be responsible for supporting compliance with
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statutory obligations, environmental commitments and this EM Plan to minimise impacts on
the environmental values of the project area.

7.5.

Inductions and training
Origin has in place a hierarchy of training modules that dove-tail with specific project roles
and responsibilities.
The Australia Pacific LNG workforce and contractors are required to complete an induction
prior to commencing work on any worksite. The induction introduces the workforce to
Origin’s standards and environmental management requirements. In particular, the
induction addresses:


Environmental responsibilities and duties (including an outline of roles and
responsibilities and the Origin Energy environmental policy)



Relevant commitments as required by various approvals including (where applicable)
environmental objectives and targets, monitoring requirements and record keeping



Contingency procedures in case of an environmental incident or emergency;



Including an outline of key roles and responsibilities relating to the implementation
of the EM Plan Specific information on environmental elements such as:
-

Noise and dust management

-

Land disturbance procedures

-

Flora and fauna

-

Waste

-

Weeds

-

Landholder relations

-

Cultural heritage

-

Rehabilitation.

Formal training in environmental issues (e.g. weed management, vegetation protection, soil
management, the location of Category A, B or C ESAs) will be provided on an as needs basis.
In addition to the inductions and specialised environmental training; regular tool box
meetings will be held, which include a discussion on environmental aspects, recent
incidents and observations and possible improvements in procedures. These meetings
reinforce the training and promote greater awareness of specific issues. The site based
environmental advisors will regularly interact with employees and contractors across work
areas sharing knowledge and providing feedback on environmental management
requirements.
Visitors receive an HSE induction appropriate to the nature of their visit and the site hazards
to which they may be exposed.

7.6.

Inspections, reviews and audits

7.6.1. Inspections and reviews
HSE inspections and reviews are scheduled and conducted at appropriate frequencies to
assist with evaluating performance and compliance with the HSEMS and the environmental
authorities. These reviews address HSE management standard performance requirements
and specific items such as commitments made in this EM Plan. The adherence to established
schedules, scopes and corrective actions resulting from the inspections / reviews are
monitored by Origin Corporate HSE.
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During the pipeline construction there will be continuous review of the construction area.
Individuals and work crews will be required to demonstrate that the pertinent requirements
of the EM Plan are being adhered to. Each supervisor will be required to record daily and
weekly activities on pre-prepared checklists addressing relevant EM Plan requirements.
7.6.2. Audits
Origin’s Corporate HSEMS audit is conducted annually and provides an independent
assessment against Origin’s Corporate HSE standards. Each business unit is audited under
this process at least every second year with the results of the audit and action plans
monitored by senior management.
Audits will be undertaken by Origin within a year from commencement of construction and
during the construction will be conducted with a maximum period between audits of 4
months.
An HSE audit program at a business unit level will check that each aspect of the business is
operating under Origin’s internal HSEMS and any external legislative requirements, including
the environmental authorities (refer Table 7-2)
Table 7-2: Audit schedule
Number

Audit

Timing

1

EM Plan compliance

Within 2 months of construction commencement

2-4

EM Plan compliance and review of corrective
actions from previous audits

Every 4 months during construction

2-4

Construction completion and review of
corrective actions from audits

Within 6 weeks of the completion of reinstatement
works

Post construction

Every 3 years minimum

Post-construction audits will be conducted on a six monthly basis for 18 months to evaluate
the effectiveness of revegetation, erosion and soil stability management, weed control,
watercourse alteration prevention, and success of bed and bank re-profiling (timing of
audits will be dependent on weather conditions). Issues identified during audits will be
recorded and corrective action implemented. After 18 months, audits will be conducted on
an as needs basis in line with Origin’s HSE Management Plan but at a minimum rate of once
every 3 years as per the EA conditions.
All reports, reviews, and audits will be maintained by the HSE Manager / Officer and made
available to the appropriate managers and regulatory authorities, as required. Audit results
will be used to review management practices, and if necessary, this EM Plan will be updated
to accommodate changes.
7.6.3. Third party audit schedule
Third party audits will be carried out in accordance with the conditions of the CoordinatorGeneral report, DSEWPaC EPBC approval No. 2009/4976 and Environmental Authority
PEN101718310 as set out in Table 7-3. The third party auditor will be appropriately
qualified and approved by the various departments in accordance with the approval
conditions. The scope of the audits will be discussed and agreed between DEHP and Origin
prior to the audit occurring.
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Table 7-3: Third party audit schedule
Number

Audit

Timing

1-5

Third Party Compliance audit:

within six (6) weeks of commencement of
activities within each section of the project

6

during the decommissioning and rehabilitation
of each section of the project

7

during the rehabilitation of each section of
the project

On-going

annually thereafter

Upon receipt of the third party audit report, Origin will submit a copy of the report to the
Coordinator-General and to DEHP
The third party auditor must certify the findings of the audit in the report as being an
accurate and independent assessment of compliance with the conditions of the CoordinatorGeneral’s report, environmental authority(s) and development approvals.
Origin will, within a reasonable timeframe, agreed to in writing by DEHP, act upon any
recommendations arising from the audit report
Not more than 10 business days following the submission of the third party audit report,
Origin must provide a written response to the audit report to the Coordinator-General and
DEHP on the:
a) Actions taken to ensure compliance with conditions of the Coordinator-General’s
report and environmental authority(s) and development approvals
b) Actions taken to prevent a recurrence of any non-compliance issues identified by
the report of the third party auditor.
Should DSEWPaC request an independent compliance audit within a specified timeframe, an
audit will be conducted by an approved independent auditor to addresses the agreed audit
criteria to the satisfaction of the DSEWPaC. The subsequent report will be published on the
internet and submitted to the DSEWPaC. Agreed audit recommendations implemented and
any non-compliance will be rectified within agreed timeframes. Reporting of Noncompliance with EPBC Act approval conditions
Should a non-compliance with the EPBC approval conditions be identified, Origin will notify
DSEWPaC when becoming aware of the non-compliance. Proposed remedial actions will be
provided to DSEWPaC within 5 business days of the identification of the non-compliance.
This will include a plan to ensure compliance within a reasonable timeframe that will be
specified by DSEWPaC.

7.7.

Incidents and emergencies
The existing HSE incident reporting system ‘Origin Collective Intelligence System’ (OCIS) will
be used to record incidents. The EPC contractor for the pipeline will be required to use OCIS
or a similar system for reporting of incidents. The Origin Site Supervisor will be responsible
for ensuring that incidents are entered into OCIS. Environmental incidents and observations
will be reported using the HSE alert process. This process helps ensure appropriate attention
to the incident or observation for prioritisation of any follow-up action. The process also
provides for field improvement opportunities and suggestions to minimise the existing or
future environmental risk. The reporting system has an incident and action tracking process
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to facilitate timely and effective close-out of any identified actions arising from the
incident.
Incidents may include monitoring results that identify environmental harm, a high risk of
causing harm, or an exceedance of licence condition limits. Action will include:


Confirming the exceedance and investigation process



Taking necessary steps to rectify the situation



Notifying the administering authority of the issue and taking actions to rectify the
situation.

The workforce will be encouraged to report incidents and observations to support continual
improvement. External environmental incident / spill reporting will be in accordance with
current regulatory guidelines and the environmental authority. The process for reporting
environmental incidents / spills to DEHP will be displayed in Project site offices.
Origin has prepared a crisis and emergency management directive and incident management
directive to ensure incidents and emergencies are appropriately managed in accordance
with the HSE policy.
The crisis and emergency management directive (ORG-HSE-DVE-003) defines the
requirements to effectively respond to a crisis and emergency situation to minimise the
impacts on people, environment, plant and / or property. The emergency response
framework contains three tiers based on the potential impacts:


Serious – managed under a site emergency response plan



Critical / major – managed under a group emergency management plan



Catastrophic – managed under a crisis management plan.

All three management plans will be developed and implemented and include:


Key roles and responsibilities



Description of facilities and equipment required to co-ordinate an emergency
response



The criteria for escalating an emergency to the next tier



A list of key contacts that will be reviewed and updated quarterly



Communication and documentation requirements.

The incident management directive (ORG-HSE-DVE-006) details the mandatory response,
notification, recording, investigation, corrective and preventative actions, review, and
analysis and reporting requirements for all incidents. There are six stages in the incident
management process:


Stage 1 – Response and notification



Stage 2 – Incident recording



Stage 3 – Incident investigation



Stage 4 – Corrective and preventive actions



Stage 5 – Incident sign-off



Stage 6 – Review, analysis and reporting.

Origin will notify DEHP’s Pollution Hotline (1300 130 372) or local office as soon as
practicable after becoming aware of any release of contaminants not in accordance with the
conditions of the environmental authority or any event where environmental harm has been
caused or may be caused.
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The following spills of contaminants (including, but not limited to, hydrocarbon, CSG water
or mixtures of both) will be reported by Origin to the administering authority and any
affected landholder:


Release of any volume of contaminants to water



Release of volumes of contaminants greater than 200L of hydrocarbon or 2,000L of
brine or 10,000L of CSG water to land



Release of any volumes of contaminants where potential serious or material
environmental harm has occurred or may occur.

The EPC contractor is responsible for reporting all such incidents to Origin so as to ensure
Origin can report to DEHP within the time limits set out in the environmental authority.
The notification of emergencies or incidents will include the following information:


The environmental authority number and name



The name and telephone number of the designated contact person



The location of the emergency or incident



The date and time of the release



The time the authority holder became aware of the emergency or incident



The estimated quantity and type of any substances involved in the incident



The actual or potential suspected cause of the release



A description of the effects of the incident, including any environmental harm that
has occurred or may occur as a result of the release



Any sampling conducted or proposed, relevant to the emergency or incident



Actions taken to prevent any further release and mitigate any environmental harm
caused by the release.

A written report will be provided by Origin to the administering authority within 10 days
following the initial notification of an emergency or incident or receipt of monitoring results
(whichever is the later). The report will include:


Results and interpretation of samples taken at the time of the incident and analysed



Outcomes of actions taken at the time of the incident to prevent or minimise
environmental harm



Proposed actions to prevent a recurrence of the emergency or incident.

DSEWPaC must be notified within 5 business days of any non-conformance with any approval
condition; this includes any State approval as these are called up in the EPBC approval
conditions.
Within six weeks of any environmental monitoring performed in relation to the emergency
or incident, a written report on the results of any such monitoring will be provided to the
administering authority.

7.8.

Complaints
Origin currently operates under an existing grievance and dispute resolution procedure (QLNG01-95-AP-0074).
Complaints received from external stakeholders will be investigated. The results of the
investigation will be communicated back to the complainant within a reasonable timeframe
with a record of the complaints and any actions taken recorded in the complaints database.
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When requested by the administrating authority, monitoring resulting from valid complaints
will be undertaken. For complaints received from the administering authority, the results
of the investigation (including an analysis and interpretation of any monitoring results) and
abatement measures implemented will be provided to the administering authority within 14
days of completion of the investigation, or receipt of the monitoring results.
If any monitoring conducted to investigate a complaint indicates that emissions exceed the
limits specified in the environmental authority or are causing environmental nuisance, then
the following will be undertaken:


Address the complaint, including the use of alternative dispute resolution services,
if required



As soon as practicable, implement abatement or attenuation measures so that light,
dust, particulate or odour emissions from the authorised activities do not result in
further environmental nuisance.

The existing Origin complaints database, consistent with Australian Standards ISO
10002:2006 - Customer Satisfaction – Guideline for complaints handling in organisations, will
be used to record any complaints. The following will be recorded for received complaints:

7.9.



Name, address and contact number for complainant



Time and date of complaint



Reasons for the complaint as stated by the complainant



Investigations undertaken in response to the complaint



Conclusions formed



Actions taken to resolve complaint



Any abatement measures implemented to mitigate the cause of the complaint



Name and contact details of the person responsible for resolving the complaint.

Documents control and records management
Origin has systems in place to ensure that HSE records are established and maintained, and
is accurate, legible and identifiable. The HSE documents have established retention times
consistent with legal requirements. Systems are also in place to establish which documents
are to be controlled with current versions readily available.
A record of complaints, incidents of environmental harm, and actions taken in response to
the complaint or incident will be maintained and retained for five years. All other
documentation relating to the project’s environmental compliance will be kept for a
minimum of five years.
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8. Description of petroleum activities
8.1.

Construction1
Pipeline construction requires the following procedures to be undertaken consecutively:


Establishment of access



Fencing



Clear and grade of the ROW



Pipe stringing and bending



Pipe welding and joint coating



Trenching



Padding



Lowering-in and backfilling



Pipe placement in the trench (lowering in and laying)



Backfilling and compaction



Hydrostatic testing



Rehabilitation.

Pipe will be supplied to the ROW pre-coated and a pipe coating plant will not be required.
A typical construction ROW layout is provided in Figure 8-1.

Figure 8-1: Typical ROW layout

8.1.1.

Access

Wherever practicable, the existing road network and private access tracks will be used to
access the proposed easement and associated gas pipeline construction sites, and for
moving equipment and personnel. Most of the roads along the gas pipeline route are
unsealed public roads and/or private access roads.
The width of any new access track will be restricted to the minimum required to enable
safe vehicle movement. Where possible, existing cleared lines through forested areas will be
used and additional clearing will be minimised.
1

This section is extracted from the petroleum pipeline licence (PPL) application.
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8.1.2. Fencing
Temporary construction gates will be installed in existing fences. A fencing crew and
associated vehicles will access the gas pipeline route via the surveyed ROW prior to clearing
or, where practicable, existing access tracks.
8.1.3. Clear and grade
Clear and grade will be carried out to provide a safe construction ROW for vehicular
movement including pipe trucks, trenching and other construction activities. This will
involve clearing a construction ROW of generally up to 40m. An additional area may be
required at larger watercourse crossings or roads and turn around areas.
The ROW may be reduced in width for limited distances through environmentally sensitive
areas. Generally, a reduced ROW is only possible for where a short distance of road or track
parallels the ROW and can be utilised as part of the construction work space.
The ROW will be cleared of vegetation and leveled to the required gradient using graders,
backhoes and bulldozers. Topsoil will be removed and stockpiled.
Topsoil and vegetation material will be stockpiled separately in windrows at the edges of
the ROW. This will be used during rehabilitation. Once clear and grade activities commence,
the average rate of progress of construction can vary from half a kilometre to 3km a day.
8.1.4. Pipe stringing and bending
Stringing is the term used to describe laying out the pipe lengths in preparation for welding.
Pipe will be transported to site on trucks in lengths of up to 18m and then distributed to the
laydown areas by road. Vacuum lift equipment will be used for pipe handling for increased
safety. The pipe will then be delivered to the ROW and laid out along the ROW in
preparation for welding.
The pipe will be laid out along the ROW and held off the ground on supports (e.g. wooden
skids, sandbags or soil) to protect the pipe coating from damage. Where required, pipe
lengths are bent to match changes either in elevation or trench direction, using a hydraulic
bending machine.
8.1.5. Welding and coating
Once the pipe is strung, a line-up crew will position the pipe using side boom tractors and
internal lineup clamps. Specialised construction crews undertake the welding phase of the
Project. Pipes are welded, in accordance with Australian Standard AS2885.2, into strings
typically up to 1km in length. Welding methods will be both automatic and manual welding.
After lower-in, the strings are welded together (a 'tie-in') in the trench. Every weld is
subjected to non destructive testing inspection using x-ray or ultrasonic methods. This
checks compliance with the specification and ensures the integrity of each weld.
Following welding and non destructive testing, welded joints will be cleaned by grit blasting
with garnet and an external coating layer compatible with the factory applied coating will
be applied, using either automatic or manual methods depending on the type selected.
8.1.6. Trenching
A wheel trencher, rock saw or excavator will be used to dig the trench to provide depths of
cover defined in accordance with Australian Standard AS2885.1 Safety Management Study
process and as recorded on construction alignment sheets.
The distance covered each day will vary due to a number of factors including terrain type,
equipment and weather conditions. However, on projects of this nature a production rate of
around 2km a day is expected. With a large diameter 1050mm pipeline, the trench will be
between two and three metres deep to allow the minimum cover.
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Breaks in the open trench, referred to as trench breaks or trench plugs, will be included to
facilitate stock and wildlife crossings and agricultural vehicle movements. Breaks will also
be included at fences and drainage lines.
Trench spoil will be stockpiled on the non-working side of the ROW, separate from topsoil.
During construction the length of open trench will be kept to a minimum and will vary
depending on the number of construction teams and progress.
8.1.7. Padding
In some rocky areas, it may be necessary to place a layer of rock-free material in the trench
before the pipe is lowered in to protect the pipe coating from abrasion damage. This
material is generally known as 'bedding', and is also referred to as 'padding' when added
after the pipe has been lowered into the trench.
Padding machines are used to generate bedding and padding by sieving the excavated
trench subsoil to remove rocks and coarse materials which may damage the external
coating. The fine material the padding machine generates is used to prepare the trench
bottom before pipe placement and to pad around the pipe before trench backfilling. In
suitable ground conditions, this process may be facilitated by the installation of blocks to
support the pipe.
8.1.8. Lowering in and backfill
As the pipes are lifted off the skids and lowered into the trench using side-boom tractors,
the pipe coating will be inspected and tested for defects. Sections of pipe will then be
welded (or tied in) to form a continuous pipeline segment, ready for pressure testing. If rain
water or groundwater has accumulated in the trench, it may be necessary to dewater the
trench before laying the pipe.
Impermeable trench blocks, known as trench or sack breakers may be installed before
backfilling the trench to control underground water movement along the backfilled trench.
Trench breakers are commonly installed in a number of environmental conditions, such as
adjacent to watercourses, where steep slopes or where drainage patterns change. The
trench will then be backfilled with trench spoil and compacted by wheel-rolling in most
areas. Compaction equipment will be used at selected areas such as road crossings. Care
will be taken to avoid mixing topsoil and trench spoil during backfilling, to prevent loss of
seed stock and nutrients through soil inversion. Any surplus excavated material will be used
elsewhere, or reinstated under environmental specialist supervision with careful
consideration of the surrounding topography, vegetation and soils.
8.1.9. Hydrostatic testing
The two sections of the gas pipeline will be hydrostatically pressure-tested (hydrotesting) to
establish the leak tightness of the section, and to confirm the gas pipeline's capability to
operate at the maximum allowable operating pressure.
Hydrotesting will be conducted in accordance with Australian Standard AS2885.5 Pipeline –
Gas and liquid petroleum Part 5 – Field pressure testing. Temporary test manifolds will be
welded on both ends of the newly constructed underground pipeline test section. The pipe
will be cleaned internally, the inside diameter gauged to inspect for imperfections, and the
entire section filled with water.
Equipment and piping for pumping, testing and water transfer will be temporarily located at
either end of each test section.
Following completion of hydrostatic testing, the test section will be dewatered and dried.
8.1.10. Watercourse and infrastructure crossings
The pipeline intersects just one watercourse that is a tributary to Humpy Creek.
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The watercourse will be open cut by clearing, grading and trenching as described above.
Works will, where practicable, be carried out during the dry season when little or no flow is
present. If water is present, flow diversion techniques will be employed as necessary to
protect pipe laying equipment and exposed works. Permits will be applied for if flow
diversion is required.
Boring is a low impact technique that involves drilling under the infrastructure between bell
holes installed each side of the infrastructure reserve. This technique is used for sealed
bitumen roads, rail lines and buried utilities.
8.1.11. Post construction rehabilitation and clean-up
Wastes are expected to include pipe off cuts, welding rods, pipe caps, rope spacers and
timber skids and workshop wastes (e.g. filters, oil filters, and waste oil). These are all
usually recycled. All waste materials will be removed from the work area, and recycled, or
disposed of, appropriately.
The easement will be re-contoured to match the surrounding land as soon as practicable
after pipe laying and backfilling. Erosion controls will be constructed or installed, where
necessary. The ROW surface will usually be lightly scarified before spreading the topsoil, to
promote vegetation regrowth and protect against the topsoil loss. Topsoil will be respread
evenly across the disturbed area followed by vegetation from separated stockpiles. This will
assist in soil retention and provide seed stock. Rehabilitation will be undertaken in
accordance with industry practice and in consultation with landholders, and will ensure
that:


Topsoil cover is re-established, and all land and waterways disturbed by project
activities are returned to a stable condition as soon as possible after construction



Land is returned to its previous productive use



Stable landforms are re-established to original topographic contours



Erosion control measures such as contour banks are installed in erosion prone areas.

Temporary construction gates will be removed and fencing will be restored to equal or
better condition. Generally a permanent gate will be installed where on-going operations
access is required.
Pipeline markers will be located at inter-visible intervals along the gas pipeline, in
accordance with Australian Standard AS2885. The marker signs will be placed on both sides
of bends, road, track, railway and watercourse crossings, and at property fence lines and
utility crossings.
Cathodic protection test points will be placed at intervals ranging from 2-5km in order to
maintain and assess the level of protection.
8.1.12. Temporary facilities
Temporary facilities associated with pipeline construction typically include areas for storage
of materials and equipment, pipe delivery and storage, water holding ponds and temporary
accommodation facilities (TAFs).
There are no TAFs or laydown areas located between MLV4 and Phillies Landing Road or on
the Curtis Island pipe section. Workers involved in the construction and operation of the
pipeline will utilise the TAFs and laydowns at Mount Larcom. Details of this camp and
laydown are covered in the mainline EM Plan.
An outlet delivery and meter station will be installed at Curtis Island within the confines of
the LNG plant. This will control the temperature and pressure of the gas and monitor quality
before the gas is delivered to the LNG facility.
The station will consist of emergency shutdown valves and normal block valves, a pig
receiver, possibly heaters, a dry gas filter, a meter run (custody transfer standard) and a
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pressure regulating run, as well as related controls and instruments. It will also include
materials storage and other utilities, as required.
Any gases to be vented from the pipeline facilities at this location will be piped into the
LNG facility for management as part of the plant vent and flare systems.
8.1.13. Control systems
The MLVs and metering station will be connected to a central control room via buried fibre
optic cable which carries both data and voice communication signals between the sites.
Current planning assumes that two redundant fibre optic cables will be installed along the
gas pipeline to allow effective data transmission and communication between the three
project elements; the gas fields, the gas pipeline facilities and the LNG facility.
Equipment installed at each pipeline surface facility will collect data from local instruments
and connect to the fibre optic cables. The combined data collection and transmission
system is generally referred to as the SCADA system.
Abnormal operating conditions will be detected by instruments and communicated to the
control room for operator attention. Local control systems will be designed so that the
facilities would shut down automatically if required, even if communication with the central
control room is lost.
8.1.14. Transportation requirements
Construction of the gas pipeline will require movements of equipment, pipe materials,
personnel and resources.
Pipe materials and some pipeline construction equipment will be imported through the Port
of Gladstone, at a rate of one pipe shipment per month, with potential for some materials
and equipment coming through the Port of Brisbane. From the Port of Gladstone, 50km of
pipe and equipment will be transported to the Mount Larcom laydown area which is within
the main Australia Pacific LNG pipeline system and outside this EM Plan.
Increased road traffic associated with the Project and other proposed regionally-significant
projects will require the following works:


Upgrades to numerous federal, state and local government road links within the
Project area.



Upgrades to numerous state-controlled intersections within the Project area.



Pavement rehabilitation works brought forward on federal, state and local
government road segments due to heavy vehicle traffic generated by the Project.

With the upgrades underway, the Gladstone Regional Airport will be able to handle the
highest number of additional passengers.
A Traffic Management Plan documenting transport movements, infrastructure upgrades and
community impact is being prepared for the Project in consultation with state and local
authorities.

8.2.

Pipeline commissioning, operations and maintenance
Commissioning will be undertaken according to Australian Standard AS2885. The gas pipeline
will be provided with appropriate safety signage at all intersections with roads and access
tracks, as well as aerial markers at intervals to assist identification during aerial patrols.
Operation and maintenance of the gas pipeline will be in accordance with Australian
Standard AS2885, Part 3. The pipeline licensing requirements set by the Department of
Employment, Economic Development and Innovation will also be applied.
The gas pipeline will operate continuously, and unscheduled outages are not expected.
However, emergency line pipe, repair equipment and sufficient spares will be available in
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the event that urgent repairs are required. The repairs will be supported by a suite of
assessment and repair procedures.
A Safety and operating plan and an emergency response plan will be developed and
managed in accordance with Australian Standard AS2885.3.
Maintenance of the gas pipeline will include inspection surveys by vehicle along the gas
pipeline, routine visual inspections from the air, CP potential audits, cleaning pigging at
regular intervals and integrity confirmation by intelligent pigging at scheduled intervals. If
pigging detects any areas of concern, 'dig ups' of those pipeline sections may be required to
enable visual inspections.
Skilled staff and/or contractors will be deployed to deliver scheduled or unscheduled
maintenance. Approximately 50 people will be required for operation and maintenance of
the gas pipeline. Additional specialist contract personnel will be engaged on a short-term
basis for activities such as intelligent pigging or minor earthworks to repair any erosion.
The pipeline and associated facilities will be remotely monitored by a central control room.
8.2.1. Operation and maintenance access
If the easement cannot be viewed from an existing track or road, vehicle access along the
ROW will be required. Australia Pacific LNG operators will use the track for periodic
patrolling of the gas pipeline and to access measuring points of the cathodic protection.
Ground access to the easement will be through vehicle gates along roads, tracks and
boundary fences. Both Australia Pacific LNG operators and land users/owners will have
shared access by the lock-in-lock system. Access to some sites may also be via helicopter
8.2.2. Pipeline surveillance
Patrols are to be conducted as outlined in Australian Standard AS2885.3. Depending on the
location, these will be conducted either by flying, driving or walking along the gas pipeline
corridor.
Patrol frequency will be set to ensure early detection of events which might cause gas
pipeline failure or create hazardous conditions. Initial surveillance will be by air, and visual
surveillance will be completed at frequencies appropriate to the variety of locations along
the route. Ground visual surveillance will be completed at least monthly, subject to
weather and access restrictions (such as crop status).
Surveillance objectives are to monitor or check for:


Signs of gas leaks



Condition of cathodic protection test points



Third party activities on or near the gas pipeline easement



Damage to Australia Pacific LNG property



Pipeline marker posts and signage (condition and visibility)



Effects of natural events or hazards such as storm damage, wind erosion,
watercourse scouring, landslides, flooding and washouts



Security of fenced facilities



Gas pipeline ROW accessibility



Extent of vegetation overgrowth on the easement which may prohibit access, or
locations where rootstock may interfere with the buried pipeline



Condition of aboveground pipe work (within fenced facilities)



Fire hazards and fire protection equipment status
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Environmental issues such as introduced weeds and erosion.

8.2.3. Pipeline monitoring
At the main pipeline control room, pipeline operators will use the SCADA system to monitor
all main line valve and scraper facilities along the main pipeline for operating parameters,
equipment status and control. Functionality for local monitoring and control will also be
provided at key facilities. Both a main pipeline control facility and a back-up control facility
will be installed.
The Cathodic Protection System’s CP potential will be monitored regularly and recorded
(generally in conjunction with pipeline surveillance activities).
A full CP on-off potential audit will be performed on annual basis.
8.2.4. Intelligent pigging
The pipelines will be inspected periodically by running an 'intelligent pig' inside the gas
pipeline to detect possible corrosion. This device monitors and records the internal
condition of the gas pipeline.
To ensure the gas pipeline's continued integrity, each section will be inspected
approximately every three to five years, or as directed by pipeline license conditions.
Durations may be extended if deemed appropriate by the integrity monitoring program
results and as agreed with the technical regulator.

8.3.

Decommissioning
In the event that the pipeline is no longer required, it will either be decommissioned or
abandoned:


Decommissioning - depressurising the pipeline, then capping and filling it with an
inert gas such as nitrogen or water with corrosion inhibiting chemicals. The cathodic
protection would be maintained to prevent the pipe corroding



Abandonment - purging the pipe of natural gas, disconnecting it from the manifolds
and removing above ground facilities. The pipe would be cut at intervals to prevent
inadvertent transfer of groundwater from one area to another. The pipe would then
be left in place to corrode.

Both decommissioning and abandonment have the potential for small scale temporary
environmental impacts that will need to be carefully managed. Recovering the pipe from
the ground is unlikely to be a commercially viable option and would result in significant and
unnecessary environmental impacts.
Pipeline surface facilities would be similarly decommissioned as the above-ground
components removed from site, allowing the surface to be rehabilitated to the existing
surrounding land conditions.
The land, on which the assets were constructed, would be remediated and rehabilitated to
a condition consistent with the surrounding area as far as practicable. Decommissioning will
be undertaken in accordance with Australian Standard 2885.
Decommissioning will be undertaken in accordance with Table 8-1.
Table 8-1: Decommissioning
Environmental protection

To return the land surface to a condition consistent with pre-construction

objectives

conditions or to a condition consistent with the proposed land use.
To provide a safe, stable, non-polluting and self-sustaining site.
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No land or water contamination from the decommissioning of the pipeline.
Reinstatement of site to original condition.

A detailed decommissioning and rehabilitation plan will be developed and
implemented in consultation with landholders and the regulator at the time of
abandonment. The abandoned gas pipeline easement would either be returned to
its pre-pipeline vegetation or as negotiated with the landholder.
The rehabilitation and decommissioning plan will consider:


The inventory of materials and equipment



Environment site assessment studies to identify the presence of potentially
hazardous materials



A formal decommissioning hazard identification process.

The decommissioning and rehabilitation methods will follow the waste
management hierarchy for disposal of materials. Reuse is the preferred option,
followed by recycling and, if unavoidable, then disposed to landfill or
alternatively suitable regulated waste disposal facilities.
The material and equipment likely to be suitable for reuse includes mainline
valves and scraper stations.
The material and equipment likely to be suitable for recycling includes steel,
electrical equipment and cabling, control systems equipment and fencing.
The material and equipment likely to be unsuitable for reuse or recycling will be
properly disposed of to appropriate facilities.
Above ground equipment and facilities will be removed and excavations and pits
resulting from the decommissioning process will be backfilled and graded to the
original contours.
The site will be returned to a condition consistent with the surrounding area as
far as practicable, unless otherwise approved under the environmental authority.
This will include remediating and rehabilitating any contaminated areas, then
grading and revegetating the site.
The area, including access tracks, will be spread with mulch and seeded with
native vegetation. Exceptions may apply when the State or regional authorities
for public land, or landowner on private land, request and agree with Australia
Pacific LNG to leave infrastructure in place.

Corrective action

Corrective actions will be documented in the detailed rehabilitation program.
Pipeline patrols will be used to identify failure of decommissioning and
rehabilitation programs and a suitable corrective action will be identified and
implemented.
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Decommissioning of temporary works
Plans will be prepared for the decommissioning of all temporary infrastructure within the
project area. Decommissioning of temporary infrastructure will be undertaken in
accordance with Table 8-2.

Table 8-2: Decommissioning of temporary infrastructure
Environmental protection

To return the land surface to a condition consistent with pre-construction

objectives

conditions or to a condition consistent with the proposed land use.
To provide a safe, stable, non-polluting and self-sustaining site.

Standard and measurable
indicators

No land or water contamination from the decommissioning of the pipeline.
Reinstatement of site to original condition.
Decommissioning plan will be developed within 12 months of the environmental
authority being granted and at least 60 business days prior to any
decommissioning occurring unless otherwise agreed with DEHP. The
decommissioning plan will be submitted to DEHP for acceptance.

Control strategies

A detailed decommissioning and rehabilitation plan will be developed and
implemented in consultation with landholders. The decommissioning plan will
consider:


The inventory of materials and equipment



Environment site assessment studies to identify the presence of potentially
hazardous materials



A formal decommissioning hazard identification process.



Identify potential impacts and propose mitigation measures for those
impacts;



Monitor to determine the success of the decommissioning plan

The decommissioning methods will follow the waste management hierarchy for
disposal of materials. Reuse is the preferred option, followed by recycling and, if
unavoidable, then disposed to landfill or alternatively suitable regulated waste
disposal facilities.
The material and equipment likely to be suitable for recycling includes steel,
electrical equipment and cabling, control systems equipment and fencing.
The material and equipment likely to be unsuitable for reuse or recycling will be
properly disposed of to appropriate facilities.
The site will be returned to a condition consistent with the surrounding area as
far as practicable, unless otherwise approved under the environmental
authority(s). This will include remediating and rehabilitating any contaminated
areas, then grading and revegetating the site.
The area, including access tracks, will be spread with mulch and seeded with
native vegetation. Exceptions may apply when the State or regional authorities
for public land, or landowner on private land, request and agree with Australia
Pacific LNG to leave infrastructure in place.
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Corrective actions will be documented in the detailed rehabilitation program.

9. Scale of disturbance and maximum disturbance area
An average 50m disturbance width has been used to calculate the overall disturbance
footprint associated with the construction ROW (40m) and extra work spaces (typically 50m
x 50m) for the pipeline. Based on approximately 5.5km of pipeline, this equates to a
construction disturbance area of approximately 27.5ha. The operational footprint will be a
4WD track (up to 6m wide) thus the maximum long term disturbance would be 3.3ha,
although most of this would be grass covered. The allowed clearing limits, in accordance
with PEN101718310 are set out in Table 9-1.
Table 9-1: Maximum disturbance limits allowable under the project’s environmental authority
Pipeline Section

Petroleum Section

Phillipies Landing Right
of Way (Australia Pacific
LNG)

Pipeline right of way from MLV4 to the Creek
Section

12.46 ha

Curtis Island Right of
Way (Australia Pacific
LNG)

Pipeline right of way from land fall of the Narrows
Section to the delivery Station

9.63 ha

10.

Maximum Disturbance
Area

Air quality

10.1. Environmental values
The Environmental Protection Act 1994 provides the framework for the management of the
air environment in Queensland. The Environmental Protection (Air) Policy 2008 (EPP Air) is
subordinate legislation to the Act, which sets the air quality objectives, as follows:
'...to identify the environmental values of the air environment to be enhanced or protected
and to achieve the object of the Environmental Protection Act 1994, i.e. ecologically
sustainable development' (EPP Air Explanatory Notes).
The environmental values relevant to the air environment set down in the EPP Air include:


The qualities of the air environment that are conducive to protecting the health and
biodiversity of ecosystems



The qualities of the air environment that are conducive to human health and
wellbeing



The qualities of the air environment that are conducive to protecting the aesthetics
of the environment, including the appearance of buildings, structures and other
property



The qualities of the air environment that is conducive to protecting agricultural use
of the environment.

Ambient air quality objectives
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Schedule 1 of the EPP Air specifies air quality objectives for fine particulate material for
various averaging periods as shown in Table 10-1.

Table 10-1: Ambient air quality objectives
Indicator

Environmental value

Averaging
period

Air quality
objective
(µg/m³)

Number of days of
exceedance
allowed per year

Particles as PM10

Health and wellbeing

24-hour

50

5

24-hour

25

N/A

1-year

8

N/A

1-year

90

N/A

Particles as PM2.5

Total suspended
particulates

Health and wellbeing

Health and wellbeing

10.1.1. Ambient air quality
This pipeline is located away from major population centres in inner central Queensland.
The main identified air pollutants in these areas are fine particulate material, which may be
exacerbated by winds to form dust storms or from bushfires. Identified activities occurring
in the area with the potential to influence the ambient air quality include agriculture,
mining and industrial activities. These will generate air pollutants mainly from traffic, land
clearing, stockpiling of materials, livestock movement, and heavy machinery.
In Gladstone, ambient air quality will be influenced by industrial activities and other human
activities as well as dust. Industries in the Gladstone regional air-shed include a major coalfired power station, alumina refineries, cement manufacturer, and port facilities. Coal
stockpiles and load-out infrastructure are an example of a port facility.
Australia Pacific LNG has not undertaken specific background air quality monitoring over the
gas pipeline area. However, as the pipeline is primarily situated within a rural area it is
expected that the existing air quality is generally good and would meet Queensland and
Australian air quality objectives.
Data from DEHP monitoring stations at Targinnie along with mainline data have been used to
characterise the existing air quality along the length of the main pipeline. Elevated PM10
concentrations were due to dust storms that occurred during the monitoring period.
Elevated levels of PM10 have been recorded between 2002 and 2009 at the Targinnie
monitoring station north of Gladstone (refer to Heggies Report on Noise, Light and Vibration
620.02637-R2, Section 4 for the summary of ambient of PM10 concentration measured at
Targinnie monitoring station). These elevated concentrations of PM10 have been attributed
to bushfires and dust storms. In general, ambient concentrations of PM10 in Gladstone are
low, with monitoring results indicating a relatively minor influence from industrial emissions
under most circumstances.
10.1.2. Climate
Meteorological data from the Bureau of Meteorology (BOM) monitoring stations at Gladstone
airport have been used to characterise the climate along the gas pipeline route.
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The climatic conditions over this section of pipeline, which are relevant to the natural
occurrences of dust and the dispersion of dust associated with project activities, can be
summarised as follows:
Tropical / sub-tropical / semi-arid with relatively wetter summers and drier winters






Average daily maximum temperatures range between 23.3-30.4oC
Average daily minimum temperatures range between 12.5-22.7oC
Average annual rainfall ranges between 26.5-143.4mm
The wind direction is predominantly from the northeast to south-southeast (average
62% of the time)
Moderate wind speeds between 2-5m/sec dominate.

The wind speed and direction characteristics across the Gladstone region are strongly
influenced by sea breezes, resulting in a high percentage of easterly day time winds. The
sea breeze generally develops around 10:00 to 11:00am each day, and is often preceded by
a shift in wind direction from the more southerly and westerly night time drainage flows.
The wind speeds recorded at Gladstone airport indicate the sea breezes recorded in this
region are predominantly greater than five metres per second.
10.1.3. Greenhouse gas inventory
Greenhouse gas has been addressed on a whole of pipeline approach and this is addressed in
the main Australia Pacific LNG pipeline system EM Plan.
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10.2. Potential impacts
10.2.1. Construction – air emissions
Air emissions associated with the construction phase of the pipeline will include emissions
from internal combustion engines, as well as dust generated from earthmoving activities and
vehicle movements on unpaved roads.
The composition of engine exhaust emissions from stationary diesel generators and mobile
plant and equipment, along with vehicles is expected to be primarily oxides of nitrogen
(NOX) and carbon monoxide with small quantities of hydrocarbons.
The identified air emissions have been considered in a qualitative assessment due to the
relatively low emission rates and the short duration and transient nature of these emissions
during project construction activities. Gaseous emissions to air during these phases will be
relatively minor.
The principal potential impact to air quality will arise from dust. In general, dust emissions
can occur at any point where soil, fill, rock and vegetation are handled, traversed, crushed,
conveyed or open to erosion by the wind. Key construction activities that may emit dust
include:


Access to the pipeline corridor by motor vehicles, particularly trucks and machinery



Clearing and grading the gas pipeline ROW



Vehicle movements associated with stringing the pipeline, welding, non-destructive
testing and joint coating



Trenching



Rock blasting



Sourcing and placement of bedding and padding



Pipe trench backfilling



Clean up and rehabilitation.

The rate of emission of dust from each of these activities varies with activity, soil type,
production rate, any recent rain, prevailing wind and humidity, and therefore quantification
of emission rates is not feasible.
Dust nuisance can occur due to the deposition of dust particles, nominally less than 10
microns in size, in residential areas and rural dwellings. Elevated dust deposition rates can
cause reduced public amenity through soiling of clothes and accumulation on building
surfaces and other surfaces. In addition, dust accumulation on foliage and crops can
adversely affect flora and fauna and reduce productivity of crops and livestock capabilities.
Australia Pacific LNG has adopted a dust deposition guideline of 120 milligrams per square
metre per day as a benchmark for avoiding amenity impacts and impacts to sensitive
dwellings due to dust.
10.2.2. Operation – air emissions
Emissions during pipeline operations will be limited to occasional maintenance; and dust
and vehicular emissions generated from maintenance vehicles.
The potential impacts to the existing air environment from routine pipeline inspections,
periodic maintenance activities and emergency release of coal seam gas are expected to be
negligible due to the limited quantities of emissions and / or the infrequent nature of these
activities.
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10.3. Air quality environmental management plan
The air quality environmental value will be managed in accordance with the management
intents set out in Table 10-2.
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Table 10-2: Air quality management plan
Environmental protection

To construct the gas pipeline in a manner that has minimal impact to the

objectives

qualities of the air environment that are conducive to:


Protecting the health and biodiversity of ecosystems



Human health and wellbeing



Protecting the aesthetics of the environment, including the appearance of
buildings, structures and other property



Protecting agricultural use of the environment.

Standard and measurable

Dust or particulate matter, or any other air borne contaminants from petroleum

indicators

activities will not cause an environmental nuisance at sensitive or commercial
places.

Control strategies construction

Air emission controls
The pipeline will be designed and operated to meet the air quality objectives of
the Environmental Protection (Air) Policy 2008 (EPP Air).
Vehicles and machinery (earthmoving and trenching equipment, diesel
generators, etc) will be fitted with appropriate emission control equipment and
routinely maintained in accordance with the manufacturer's specifications.
Dust Management
A dust management plan will be implemented by the construction contractor.
This will include but is not limited to:
Use of water trucks to minimise dust emissions on access tracks and unsealed
roads.
Use of water trucks immediately after grading to enable compaction and a firm
crust to form.
Covering dust generating materials prior to transportation.
Traffic and transport management
Vehicles travelling within the ROW will be limited to 40km/hr. Speed on unpaved
roads and tracks adjacent to dwellings will be reduced to 20km/hr to minimise
the generation of dust from vehicles.
Fuel efficient vehicles and machinery will be used, where practicable.
Truck queuing, unnecessary idling of trucks and unnecessary trips will be reduced
through logistical planning of materials delivery and work practices.
The generation of bull-dust on access roads will be minimised through route
selection to avoid vulnerable soil types.
Vegetation management
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Existing easements will be used to minimise cleared areas.
Trees will be trimmed and retained rather than remove them at the edge of areas
to be cleared.
Root stock will, where practicable, be retained in the ground to reduce erosion
and to facilitate rapid rehabilitation. This does not apply over the trench line.
No on-site burning of vegetation or other waste materials generated by petroleum
activities will be undertaken.
Land disturbance management
The area and duration of disturbance will be minimised through project planning.
Following commissioning, final reinstatement of the ROW will be undertaken
within 3 months.
The soil type and terrain will be considered during construction activities.
Controlled blasting will be conducted only where conventional excavation, rock
hammering or trenching equipment is ineffective.
Blasting activities, if required, will be conducted according to regulations and
with appropriate dust control measures.
Adverse weather activities will be considered before construction activities.
Activities causing dust upwind of sensitive receptors during windy weather will be
modified or suspended.
Silt and other materials from erosion control structures will be removed following
a rain event.
Progressive rehabilitation will be undertaken to restrict areas exposed to wind
erosion.

Control strategies operations

Air emission controls
The pipeline will be designed and operated to meet the air quality objectives
within the Environmental Protection (Air) Policy 2008 (EPP Air), including
maintenance and emergency venting.
Fugitive gas emissions from the pipeline will be restricted by maintaining and
inspecting all valves, connections and seals.
Vehicles and machinery will be fitted with appropriate emission control
equipment and routinely maintained in accordance with the manufacturer's
specifications.
Traffic and transport management
Maintenance vehicles travelling within the pipeline easement will be limited to
40km/hr. Speed on unpaved roads and tracks adjacent to dwellings will be
reduced to 20km/hr to minimise the generation of dust from vehicles.
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Control strategies -

Air emission controls

decommissioning

At decommissioning of the pipeline, residual gas will be flushed from the pipeline
before it is abandoned.
Vehicles and machinery used in the decommissioning process will be fitted with
appropriate emission control equipment and routinely maintained in accordance
with the manufacturer's specifications.
Traffic and transport management
Decommissioning and rehabilitation vehicles travelling within the pipeline
easement will be limited to 40km/hr. Speed on unpaved roads and tracks
adjacent to dwellings will be reduced to 20km/hr to minimise the generation of
dust from vehicles.

Corrective actions

Dust generation
Watering of unpaved roads, access tracks and exposed construction areas will be
increased, as appropriate.
Speed limits on unpaved roads and tracks adjacent to dwellings will be further
reduced.
Dust-generating activities will be further restricted during adverse weather
conditions.
Access to the pipeline easement for maintenance activities will be suspended
during adverse weather conditions.
Generation of bulldust
In the event that bulldust occurs, the following will be undertaken:


A detour around the affected area will be implemented.



Water will be applied to repair the area.



The areas will be immediately rehabilitated.

Complaints response
Complaints received from external stakeholders will be investigated. The results
of the investigation will be communicated to the complainant within 24 hours
with a record of the complaints and any actions taken recorded in the complaints
database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring results)
and abatement measures implemented will be provided to the administering
authority within 14 days of completion of the investigation, or receipt of the
monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.
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Land

11.1. Geology, topography and geomorphology
11.1.1. Environmental values
A description of the geological units that occur in the pipeline route, based on the
Geological Survey of Queensland's Geoscience datasets (refer Figure 2 Appendix 2), is
provided in Table 11-1. The total area for each geological unit underlying the ROW (based
on an average 50m disturbance width) is also provided in Table 11-1. Several of the mapped
geological units identified have similar characteristics in terms of age, rock type and region.
Table 11-1: Geological unit summary
Geological

Age

Lithology summary

unit

Map

Area

symbol

(ha)

Mixed volcanic and sedimentary
rocks - Volcanic units of NE Bowen
Basin, Gogango Overfolded Zone
& Strathmuir Synclinorium

Permian

Andesitic to dacitic and
basaltic lavas and
volcaniclastic rocks and
some lacustrine sedimentary
rocks; also felsic lava,
ignimbrite and other
volcaniclastics

Plv

7.1

Grantioid - Permian-Triassic
intrusions in Yarrol, Calliope &
Coastal Blocks

Permain Triassic

Granite, granodiorite, diorite
and gabbro

PR2

15

Rundle Formation - Quaternary
(Holocene ) Alluvium –
Miscellaneous unconsolidated
sediments

Quaternary

Sand, silt, mud, gravel:
residual soil

Qa

27.3

Miscellaneous unconsolidated
sediments – Quaternary coastal
and estuarine sediments

Quaternary

Sand, silt and mud

Qm

16.7

Wandilla Formation – Arenite –
Mudrock - Devonian to
Carboniferous Sediments - Curtis
Island Group

Late Devonian Carboniferous

Mudstone, lithic sandstone
(locally containing silicified
oolites), siltstone, jasper,
chert, slate; local schist

DCc

23.8

Total area

90

The topography of the pipeline route is flat whilst the Curtis Island section is comprised of
low round hills (refer to Figure 3, Appendix 2).
One minor watercourse will be traversed just prior to Phillipies Land Road.
No rock that requires blasting is expected in this pipeline route (MLV4 to Curtis Island).
11.1.2. Potential impacts – construction
Geology
An assessment was undertaken to establish the potential constraints to excavation
presented by each geological unit during the construction phase. This assessment was based
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on excavations up to a nominal 2m depth. This assessment indicates limited geological
constraints to construction for the pipeline.
Excavation activity is not anticipated to cause significant offsite risks and normal
environmental controls for noise, vibration and dust control will be expected to apply.
Topography and geomorphology
Vegetation clearing and earthworks will be required for gas pipeline construction, access
track, waterway crossings, work pads, treatment areas and temporary hydrotest water
holding ponds.
This will require localised excavation and re-profiling of the existing terrain, which could
result in localised changes to topography and destabilisation of soils. In turn, this could
change the local drainage patterns, visual character and degrade downstream water quality.
Levelling works will also result in vegetation clearing on slopes and destabilisation of soils.
Stream crossings are addressed in Section 17.
11.1.3. Potential impacts – operation
Geology
Other than potential damage to the pipeline from earthquakes, no other impacts associated
with geology are anticipated during operation. While such an occurrence may be statistically
remote, the potential seismic risk will be appropriately addressed during structural design
of the pipeline.
Topography and geomorphology
Excavations along the gas pipeline corridor will be backfilled or re-contoured to a suitable
stable landform. In time, it is expected that the backfill material will settle to produce a
relatively flat profile compatible with the adjacent undisturbed landform. Subsidence may
occur over time resulting in localised changes to the surface drainage patterns. Where this
occurs, pipeline patrols will note the changes and arrange for corrective actions, and
therefore the impacts are likely to be minor.
11.1.4. Management plan
Geology, topography and geomorphology will be managed in accordance with Table 11-2.
Table 11-2: Geology, topography and geomorphology management plan
Environmental protection

To construct and operate the pipeline in a manner that has minimal impact to

objectives

geology, topography and geomorphology.

Standard and measurable

No significant change to land use capabilities.

indicators

Reinstatement of landform consistent with pre-development conditions.

Control strategies -

Site levels for structures, including hydrotest water storages, will be set to

construction

minimise the depth of excavation and the requirement for breaking out of rock if
it is encountered.
Slope stability assessment will be carried out on areas where clearing works are
required on steep and very steep slopes with gradients great than 20%.
Slopes will be stabilised as soon as practicable after disturbance to assist
revegetation.
Pipeline backfill and compaction of the fill will be controlled to minimise
subsidence and the need for excessive temporary soil mounding.
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Pipeline patrols will be conducted following site rehabilitation and during
operation to identify potential issues such as soil slumping, erosion and failed
rehabilitation areas.
Grading of slopes will be kept to a minimum, where this is unavoidable the
following will be implemented:


Topsoil will be stripped and stockpiled on each side to facilitate future
replacement



Excavated material will not be side-cast down ridge slopes.

Land will be re-contoured to match existing adjacent landforms following
construction.
Post construction, compaction relief will be undertaken along the contours to
minimise rilling.
Control strategies operations

Runoff control devices (e.g. whoaboys) will be maintained to prevent erosion.
Above ground facilities’ stormwater runoff control devices (e.g. spoon drains,
diffusers and berms) will be monitored and maintained.

Control strategies –

As per construction control strategies.

decommissioning
Corrective actions

Active control devices will be rectified by redirecting flow and installing erosion
control berms and / or silt fences.
Defective erosion, sediment and runoff control devices will be reinstated or
repaired.
Complaints response
Complaints received from external stakeholders will be investigated. The results
of the investigation will be communicated to the complainant within 24 hours
with a record of the complaints and any actions taken recorded in the complaints
database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring results)
and abatement measures implemented will be provided to the administering
authority within 14 days of completion of the investigation, or receipt of the
monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.

11.2. Soils and erosion
11.2.1. Environmental values
The Land Systems of the Capricornia Coast, map 3 Calliope Area, 1: 250,000 (DPI, 1995) and
the soil grouping within Volume 5, Attachment 7 of the Australia Pacific LNG Project EIS
were used to identify soils along the pipeline corridor. As land systems use different
classification techniques and nomenclature, a standardised key to soil types across the
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Project (gas pipeline and gas fields’ tenements) was prepared to ensure impact assessment
and management recommendations were tied to a common base.
The predominant soils identified along the gas pipeline corridor are shallow texture contrast
soils (sodosols, kurosols and chromosols) and shallow skeletal soils (rudosols).
The shallow texture contrast soils are predominantly used for grazing on improved and
native pastures while shallow soils with a predominance of stone are used for forestry
activities or rough grazing on native pastures.
For the purpose of this EM Plan, the range of soils has been amalgamated into a series of
soil management groups described in Table 11-3. Each soil management group consists of
soil types (as above) that have similar profile features as well as similar chemical and
physical properties. Soil management groups are illustrated within the soil management
procedure, which is provided in Appendix 2.
Site specific soil parameters are not provided within this EM Plan as additional assessment
and sampling will be undertaken on a site specific basis prior to land disturbance. This is
discussed further the soil management procedure (Appendix 2). Note that for the purpose
of this EM Plan, topsoil refers to the surface layer of soil that generally contains organic
material and is classified as the A1 horizon. Acid sulphate soils are discussed within the
Narrows Crossing EM Plan.
Soil types that occur along the gas pipeline are provided in Table 11-3 and displayed on
Figure 4 in Appendix 1.
Table 11-3: Soil management groups
Soil management
group

Soil group
classification

Soil characteristics (grouped)

Erosion
rating1

Topsoil
depth2

A

1(b);1(c)

Shallow stony/skeletal soils (includes
rock outcrop)

1–2

Thin

B

a:

Shallow texture contrast soils and
shallow earths

2-4

Thin –
medium

2(b),2(c), 3(a),
3(c)(part)

(3c - thick)

b:
2 (a),2(d)
C

1(a), 3(b), 3(c)
(part), 4(a,b,c)

Medium to deep texture contrast
soils

1–2

Thick – very
thick

Non-cracking clays and medium/deep
earths/gradational soils

1–2

Thin – very
thick

1

Soil erodibility: 1- low ; 2 - moderate ; 3 - high

; 4 - very high)

2

Topsoil thickness: Thin <0.1m;

Thick 0.3-0.6m; Very thick >0.6m

Medium 0.1-0.3m;

The overall erosion risk of a soil type is a function of slope and erodibility. The erosion
hazard rating for different slope categories for each soil unit group is provided in Table 11-4
and shown on Figure 5, Appendix 1. As illustrated, the majority of the corridor is within the
high to very high erosion hazard rating.

Table 11-4: Gas pipeline erosion hazard
Area (ha) of erosion hazard
Gas pipeline
Very low

Low

Moderate
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Very high

Severe

TOTAL
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Area of gas pipeline

0.0

7.5

13.4

5.8

<0.1

0.0

26.7

0.00

28.1

50.3

21.6

0.1

0.0

100

(ha)
% of total gas

Plan

pipeline ROW area

Salinity
In general, soil samples collected along the pipeline route were non-saline. However, many
soil management groups (notably the B) have a propensity to accumulate salts, due to lack
of leaching from low rainfall. Where these soil groups are located, careful management will
be required.
It is anticipated that ASS will occur for up to 1km each side of the point where the gas
pipeline connects to the Narrows Crossing.
11.2.2. Potential impact – construction
Soils
The soils management groups located across the pipeline, including the soil types likely to
be disturbed as a result of construction activities, are listed in Table 11-3. Following
construction and rehabilitation, the final disturbance area will reduce to approximately 3ha
(refer Section 9).
The gas pipeline construction will involve stripping of topsoil and associated vegetation to
create areas for the new infrastructure. Temporary storage of topsoil in windrows will be
required. Where inappropriately handled and managed, stockpiling of topsoils can damage
the topsoil structure, causing nutrient leaching and loss of fertility.
Several soil groups (such as 2b, 2c [soil group Ba]) have a propensity to accumulate salts.
High salinity levels in soil may reduce plant productivity, kill off native vegetation and
increase erosion.
Where sodosols (soil group B) are encountered during pipeline construction, there is the
potential for increased erosion due to this soil type’s highly dispersive characteristics. More
detail regarding erosion is provided in the following section.
Erosion
Without mitigation, development of the gas pipeline could increase soil erosion levels. This
could result from clearing vegetation, poor drainage management (including concentration
of flow), improper sediment and erosion controls, and inadequate earthworks contractor
training and supervision.
Erosion can cause the following adverse effects:


Decline in fertility through loss of soil structure



Reduction in agricultural production



Undermining of structures, such as fences



Exposure of the pipeline



Stream bank erosion



Downstream sedimentation



Increased dust generation



Poor rehabilitation success.

If soil is eroded, additional rehabilitation works will also be required.
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11.2.3. Potential impacts – operation
Operational impacts to soils would primarily result from poor rehabilitation and drainage
management, leading to topsoil and subsoil erosion. Potential follow-on effects may
include: undermining of structures (fences, gates); pipeline exposure; stream bank erosion
(incision of a stream into its banks); downstream sedimentation; decline in fertility through
loss of soil structure and increased dust generation.
11.2.4. Management plan
Soils and erosion will be managed in accordance with Table 11-5. The measures will be
implemented and updated throughout the life of the project where new land disturbances
occur.
Table 11-5: Soils and erosion management plan
Environmental protection

To construct and operate the pipeline in a manner that has minimal impact to

objectives

soils and land resources.

Standard and measurable

No degradation of soil qualities.

indicators

Successful separation and stockpile of topsoil.
Construction of the main gas pipeline in accordance with the soil management
procedure.
No significant change to land use capabilities.

Control strategies construction

A pre-construction soil survey will be conducted to establish baseline soils
information in accordance with EA condition (E2).
Site specific soil management measures will be developed based on the preconstruction soil survey.
Topsoil
The appropriate topsoil stripping depth and stockpiling and backfill requirements
for each of the identified soil types will be applied.
Topsoils will be stripped with care to minimise mixing soil types and rocky
materials removed.
Topsoil and seed stock will be graded off the easement and stockpiled along the
edges, separate from the previously cleared vegetation stockpile.
Topsoils will be stockpiled separately from subsoils within the ROW.
Topsoil and subsoil will not be stockpiled against fence lines or vegetation to be
retained.
Trench spoil will not be contaminated with general rubbish or any foreign
material that might damage the pipe during backfill.
Topsoil will not be used for padding or backfill.
The height of the topsoil stockpiles will be limited to 2m to avoid damaging the
topsoil and maintain fertility.
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Area of disturbance and length of exposure will be minimised as much as
practicable, and access restricted to essential areas. Reinstatement of land will
be completed within 3 month of commissioning.
The construction corridor, all work areas, temporary access tracks and other
areas that have been compacted by construction activities will be ripped or
scarified to relieve compaction and to trap water and seed. Particular attention
will be paid to areas subject to regular watering and high traffic volume.
Backfilled and rehabilitated pipeline trenches will be a stable landform, profiled
to ensure that erosional processes are unlikely to develop, and be consistent with
the surrounding terrain.
Vegetation clearance will be conducted as per Section 12.3 to reduce the
potential for soil erosion. Vegetation will be chipped, if required, for use as a
protective mulch layer to facilitate revegetation and minimise erosion.
Salinity
Saline subsoils will be replaced at depth and covered with topsoil minimising
potential blending and soil inversion. In areas where there is little topsoil or
there is evidence of existing salinisation, topsoil will be imported to cover saline
soils to facilitate revegetation.
Progressive rehabilitation and stockpiling of soils near the site of excavation will
be conducted to minimise potential blending between non-saline and highly
saline soils.
Reactive soils
Reactive soils are not expected to be encountered within this section of the
pipeline route.
Erosion and sediment control
An Erosion and Sediment Control Plan (ESCP) will be developed prior to on-ground
works being undertaken in any section of the project. The ESCP will be developed
by a suitably qualified person.
The quantity and duration of soil exposure will be minimised.
Critical areas will be protected post construction by development of structures to
reduce the velocity of water and redirecting runoff to stable ground.
Diversion banks will be installed at the crest of the stream approach slope to
divert sheet flow away from backfilled trenches.
Landforms will be re-contoured to their original condition as soon as practicable,
including any erosion controls established prior to construction.
Permanent erosion and sediment control measures (e.g. contour banks, earth
banks, turn off drains, silt fences) will be installed and maintained, as
appropriate and advised by the soils expert.
The construction corridor will be reinstated as soon as practicable after
completion of backfilling.
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Vehicle movement on the reinstated construction corridor will be limited to the
minimum practical.
The construction corridor will be inspected and erosion and sediment controls
maintained as necessary, during and after construction until stabilisation is
achieved.
Control strategies -

Erosion and sediment control devices (e.g. berms, silt fences, jute matting) will

operations

be installed, maintained and monitored so that the ground is stable and
vegetation cover is maintained.
Runoff control devices (e.g. whoaboys) will be maintained to prevent erosion.
Tie-ins and dig-ups will be undertaken in conformity with the construction control
strategies.
Permanent access roads to above ground facilities will be gravelled.
Ground stabilisation will be undertaken by either vegetation cover or compaction
to all unsealed areas within the boundary fence at above ground facilities.
Sediment fencing will be installed as needed around active erosion adjacent to
watercourses to keep areas stable.
Above ground facilities’ stormwater runoff control devices (e.g. spoon drains,
diffusers and berms) will be monitored and maintained.

Control strategies –

As per construction control strategies.

decommissioning
Corrective actions

Active erosion will be rectified by redirecting flow and installing erosion control
berms and / or silt fences.
Defective erosion, sediment and runoff control devices will be reinstated or
repaired.
Complaints response
Complaints received from external stakeholders will be investigated. The results
of the investigation will be communicated to the complainant within 24 hours
with a record of the complaints and any actions taken recorded in the complaints
database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring results)
and abatement measures implemented will be provided to the administering
authority within 14 days of completion of the investigation, or receipt of the
monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.

11.3. Acid sulphate soils
Acid sulphate soils (ASS) are soils and sediments containing iron sulfides that when exposed
to oxygen in air due to drainage or disturbance produce sulfuric acid which can create
leachate containing toxic amounts of iron, aluminium and heavy metals. The term ASS can
describe both potential acid sulphate soils (PASS) and actual acid sulfate soils (AASS).
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Under the anaerobic reducing conditions maintained by permanent groundwater, the iron
sulfides in ASS are stable and the surrounding soil pH is can range from weakly acid to
weakly alkaline. Such soils are called PASS as they have potential to produce sulfuric acid
when disturbed or exposed to oxygen in the air. Following disturbance or oxygen exposure
PASS becomes strongly acidic and therefore becomes AASS. AASS usually has a pH of less
than 4, contain oxidised iron sulfides, varies in texture and often contains jarosite (a brittle
yellowish crystalline substance produced as a by-product of the oxidation of iron sulfides).
11.3.1. Environmental values
Phillipies Landing ROW and Road Section
This section falls below 5m AHD; however it is founded entirely on residual landscape and
therefore does not have endemic ASS issues. Regardless, this area is proposed for the site
of a number of ancillary construction roles which includes the construction of acid sulphate
soil treatment pads, and therefore continues to have relevance to the management of ASS
during the project.
Curtis Island Section
Though some small areas within this section fall below the statutory 5m AHD level, the
proposed construction will transect only residual landscape and therefore have no ASS
management significance. However, as a precaution examination of the natural acidity of
excavated residual material will be undertaken.
It is currently proposed that ASS treatment pads will be constructed on the Curtis Island
ROW, therefore this also has relevance to the management of ASS during the project.
11.3.2. Potential Impacts – construction
When ASS is exposed to oxygen the iron sulfides in the soil react with oxygen and water to
produce a variety of iron compounds and sulfuric acid. Other chemical reactions and
products such as jarosite can be produced, and are harmful to the receiving environment.
Further problems occur when produced acid attacks the fine clay particles present in the
soil resulting in the release of soluble forms of aluminium which can then move into
groundwater, drains and water bodies. Aluminium is not soluble in water under normal
circumstances, has no known function in living cells and presents some toxic effects in
elevated concentrations. Aluminium is primary among the factors that reduce plant growth
on acid soils. Although it is generally harmless to plant growth in pH-neutral soils, the
concentration in acid soils of toxic Al3+ cations increases and disturbs root growth and
function. The acid can also solubilise manganese and other heavy metals, resulting in a
toxic concoction being released into the environment. Depending on the scale, leachate
metallic ion concentrations and location, impacts to the natural environment can be
significant.
Visual field indicators for AASS presence in soil can include unusually clear or milky bluegreen drain-water (aluminium released by the ASS acts as a flocculating agent), sighting
dark greenish-grey coloured soils or sediments, and iron-stained water and ochre deposits.
The construction of the gas pipeline will involve excavating a trench, laying pipe and
backfilling. The project areas subject of this EM Plan will utilise open-cut trenching. To
undertake this method of construction, it will be necessary to disturb a strip of land
approximate 40m wide for the ROW. This includes space for storing the pipe and backfill
materials, and space for personnel and machinery to move about safely.
The construction and utilisation of two ASS treatment sites in the Phillipies Landing Road
section, and two ASS treatment sites on the Curtis Island section will be undertaken in
accordance with QASSIT guidelines to receive and treat PASS.
PASS removal and treatment works will be scheduled to commence during the dry season
(July-September), however they will extend through the summer wet season. Design of the
treatment sites has been informed by meteorological data to ensure sufficient capture
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volume of stormwater and to allow for controlled discharge after testing (and treatment if
required). The treatment sites have bunding that provides an overflow contingency for
extreme weather events.
The scale of the treatment pads has been devised to allow for a throughput capacity for
loading, treating, validating and evacuating spoil that is equal to input volumes. Pad
construction will include containment bunds, compacted base, guard lime layer and a
leachate collection system. The guard layer of lime will be placed over the compacted base
of the treatment pads prior to the receipt of any ASS material. The concentration of lime
required for the guard layer depends on the volume of material added to the treatment
pad.
In the event that temporary stockpiling of PASS is required, specific maximum duration
timeframes relative to soil texture / clay content will be observed in accordance with the
QASSIT Technical Manual, Soil Management Guidelines.
Lime Storage
Lime will be stored in bunded containment areas within the larger bunded footprint of the
treatment pad so that any discharge from the area is directed into the treatment pad drain,
and ultimately the retention pond for water quality balancing prior to discharge into the
receiving environment at the discharge points specified in the EA. This facility will have the
capability to be covered during wet weather.
Hydrated lime will be stored adjacent to the retention pond in a weatherproof structure
with appropriate signage.
11.3.3. Potential Impacts - operations
No ASS impacts resulting from the operation of the gas pipeline are anticipated. Continual
monitoring of the pipeline will be undertaken during its operational life, and this monitoring
will include attention being paid to field observations of possible physical signs of ASS
leachate on the surrounding environment.
11.3.4. Management plan
Table 11-6: Acid sulphate soil management plan
Environmental protection
objectives

The objectives for managing ASS and PASS are as follows:


To avoid or minimise environmental impact arising from disturbance of
potential and actual ASS (AASS) throughout the construction corridor;



Manage adverse impacts arising from the disturbance of AASS and PASS
encountered;



Comply with the statutory environmental requirements and environmental
authority conditions;



Detail measures to avoid any adverse impacts on the local receiving waters;



Provide practical and appropriate management and handling measures for
ASS disturbed along the construction corridor;



Provide best practice environmental procedures to minimise potential
adverse impacts on the environment.

Standard and measurable
indicators

For the disposal of treated ASS, the validation test will be deemed to have passed
if it meets the following Performance Criteria:


The soil pH is greater than 5.5 with an upper limit of 8.5;
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The Net Acidity result of the Acid-Base Accounting analysis is zero or
negative and a minimum ANC of 1.5 times the existing plus potential acidity
is present.



Demonstration of effective management of ASS and PASS encountered
during construction.



Specific indicators include
-

Records of the treatment, storage and disposal and/or reuse of
former ASS.

-

Records of effective handling of ASS including plans for reburial;

-

Demonstration of effective management including management of
surface and groundwater quality to comply with regulatory
standards

Control strategies -

An assessment will be made of the soils in the regions adjacent to the Narrows

construction

Crossing prior to any works commencing in this region.
If ASS or PASS is identified a management plan will be drawn up by a suitably
person prior to works commencing in the affected area.
Construction will be undertaken in strict adherence to environmental
management measures described in the ASS management plan.
Transport and treatment of PASS spoil to ASS treatment areas as per ASS
Management Plan.

Control strategies -

Continual monitoring of the pipeline during operation will involve observations of

operations

field characteristics that may identify possible ASS leachate along the operational
alignment.

Control strategies –

Any materials excavated or disturbed potentially containing ASS will be managed

decommissioning

in accordance with the ASS management plan.
Decommissioning of the pipeline will be undertaken in accordance with Australian
Standard AS2885.

Corrective actions

If monitoring indicates that trigger levels have been or are close to being
breached treatment and disposal of affected areas will be undertaken in
compliance with the ASS management plan.

11.4. Good quality agricultural land
11.4.1. Environmental values
Good quality agricultural land (GQAL) is defined as land that is capable of sustainable use
for agriculture, with a reasonable level of inputs, and without causing degradation of land
or other natural resources. In this context, ‘agricultural land’ is defined as land used for
crop or animal production, but does not include intensive animal uses.
State Planning Policy 1/92 describes four classes of GQAL, as detailed in Table 11-7.
Table 11-7: GQAL classes

Class
Class A

Description
Crop land - Land that is suitable for current and potential crops with limitations to
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production that ranges from none to moderate levels.
Class B

Limited crop land - Land that is marginal for current and potential crops due to
severe limitations, and suitable for pastures. Engineering and / or agronomic improvements
may be required before the land is considered suitable for cropping.

Class C

Pasture land - Land that is suitable only for improved or native pastures due to limitations
that preclude continuous cultivation for crop production, but some areas may tolerate a short
period of ground disturbance for pasture establishment.

Class D

Non-agricultural land - Land not suitable for agricultural uses due to extreme limitations.
This may be undisturbed land with significant habitat, conservation and / or catchment
values or land that may be unsuitable because of very steep slopes, shallow soils, rocky
outcrop or poor drainage.

The distribution of GQAL within the pipeline ROW is shown in Table 11-8 and Figure 6 in Appendix 1.
The mapping of GQAL is based upon data provided by DEHP. GQAL is comprised of land suitability
classes A, B and, depending on the planning intent of the respective local authority, class C1. For
the purposes of this assessment, class C1 has been considered to be GQAL.

Doc Ref: Q-1802-15-MP-0017 Revision: 7
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 67 of 169

Environmental Management Plan – PPL162 Terrestrial

Plan

Table 11-8: GQAL classification along ROW
Class A

Class B

Class C1

Disturbed area (ha)1

0.9

0.0

6.6

% of total disturbed
area

3.5

0.0

24.9

Table notes:
1

Based on an average 50m disturbance width

Data source: DEHP Good Quality Agricultural Lands Database, 2009

The mapping, provided by DEHP, identifies areas where strategic cropping land (SCL) may
exist. It is intended that on ground assessment against a set of criteria will ultimately define
the extent of SCL at the local level.
Australia Pacific LNG will have regard to the Strategic Cropping Land Policy Framework
(August 2010) when determining the final location of the pipeline and associated
infrastructure. Due to the uncertainty in the framework, an assessment of the potential
impacts to strategic cropping land has not been undertaken at this time.
11.4.2. Potential impacts – construction
As discussed above, approximately 7.5ha (28%) of the land within the pipeline ROW, is
classified as GQAL.
Following the completion of construction and associated rehabilitation activities, all
agricultural land within this section of the pipeline will be available for potential
agricultural production. In addition to the short term disruption of land uses outlined above,
GQAL may be subject to a reduction in agricultural production due to:


Interference with overland flow through the modification of runoff controls



An increase in soil compaction through heavy trafficking, reducing water infiltration
pending correction during rehabilitation



Decreased fertility



Increased erosion.

State Planning Policy 1/92 states that the best and most versatile farming land has a special
importance and should not be built on unless there is an overriding need for the
development in terms of public benefit and no other site is suitable for the particular
purpose. This land is a valuable resource that should, in general, be protected from
irreversible development. The pipeline will be buried at an appropriate depth beneath
agricultural land (minimum 900mm depth) to enable agricultural activities to continue
during the operational phase.
11.4.3. Potential impacts – operations
As the pipeline will be buried and normal land use can be resumed during operation of the
gas pipeline no long term impacts to GQAL or SCL should occur.
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11.4.4. Management plan
Table 11-9: GQAL management plan
Environmental
protection objectives

To construct and operate the gas pipeline in a manner that has minimal impact
to the long-term use of GQAL.

Standard and measurable
indicators

No degradation of soil qualities.
Successful separation and stockpile of topsoil.
Construction of the main gas pipeline in accordance with the soil management
procedure.
No significant change to land use capabilities.
Reinstatement of landform consistent with pre-development conditions.

Control strategies construction

Where practicable GQAL will be avoided.
On land with GQAL class A, B or C1, the pipeline will be buried at least 0.9m
below the finished surface level.
Soil and erosion controls will be implemented in accordance with Table 11-5.

Control strategies operations

Erosion and sediment control devices (e.g. berms, silt fences, jute matting) will
be installed, maintained and monitored so that the ground is stable and
vegetation cover is maintained.
Runoff control devices (e.g. whoaboys) will be maintained to prevent erosion.
Tie-ins and dig-ups will be undertaken in conformity with the construction
control strategies.
Ground stabilisation will be undertaken by, either vegetation cover or
compaction, to all unsealed areas within the boundary fence at above ground
facilities.
Sediment fencing will be installed around active erosion adjacent to
watercourses, as needed to keep areas stable.

Control strategies –
decommissioning

As per construction control strategies.

Corrective actions

Active erosion will be rectified by redirecting flow and installing erosion control
berms and / or silt fences.
Defective erosion, sediment and runoff control devices will be reinstated or
repaired.
Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant within 24
hours with a record of the complaints and any actions taken recorded in the
complaints database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring results)
and abatement measures implemented will be provided to the administering
authority within 14 days of completion of the investigation, or receipt of the
monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.
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11.5. Land contamination
11.5.1. Environmental values
A desktop study was undertaken to assess the location of potentially contaminated
properties. This involved:


Interviews with landholders



A search of the Queensland environmental management and Queensland
contaminated land registers



Consultation with the Department of Employment Economic Development and
Innovation (DEEDI), and interviews with DEEDI inspectors, to obtain data relating to
cattle tick-free and non-free zones located in Queensland



Site inspections conducted as part of other field studies



An analysis of current aerial photography (2009) and satellite imagery (2007-2008).

The assessment concluded that the pipeline route is anticipated to be free from adverse
levels of manmade contaminants.
There may be buried dips and spray races present within the gas pipeline route, particularly
within the tick infested zone between Taroom and Gladstone. Other landfill / disposal areas
may also be present.
11.5.2. Potential impacts – construction
Within the context of the proposed development, environmental impact from contamination
may arise when an existing contaminated area (e.g. old landfill areas or cattle dips) is
encountered or disturbed. Impacts may also result from project activities themselves, such
as spillage during refuelling or leaking of fluids from mechanical plant or stored materials. It
is not anticipated that there will be any storage of hazardous materials within the pipeline
ROW.
11.5.3. Potential impacts – operation
The potential for pipeline operational activities to cause land contamination is limited to
internal cleaning of the pipeline or fuel leak from maintenance vehicles. CSG is almost pure
methane and little to no contaminating material is expected to build up inside the pipeline.
11.5.4. Management plan
Table 11-10: Hazardous materials and land contamination management plan
Environmental protection
objectives

To construct and operate the pipeline in a manner that avoids the release of
hazardous substances to land, surface water or groundwater.
To effectively manage identified and newly identified contaminated land along
the pipeline ROW.

Standard and measurable
indicators

No contamination of land or water from project activities.

Control strategies construction

Hazardous materials

All bunding and storage of hazardous substances complies with relevant
Australian standards.

Chemicals and fuels (including wastes) will be stored and handled in
accordance with relevant Australian standards (e.g. AS1940:2004, AS3833:2007,
AS3780:1994, etc).
Transportation of hazardous materials will be in accordance with regulations
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and with Australian Standards AS1678, AS2809 and AS2931.
Fuel and chemical storage tanks will be located above ground and bunded
(either self bunded or other suitable site bunding that will prevent land
contamination in the event of a spill).
Notwithstanding the requirements of Australian Standards, bunding will be
provided for 110% capacity of the largest storage vessel or 100% of the largest
and 10% of the second largest vessel (in a multiple storage facility).
Drum storages will be constructed to contain at least 25% of the maximum
design storage of the bunded area.
Hydrocarbon and chemical storage will be undertaken above the Highest
Astronomical Tide level and will not be undertaken on Curtis Island and
Phillipies Landing Road.
Storage facilities will have primary and secondary containment along with
product handling procedures for transfer and use.
Material safety data sheets will be available for each chemical used on site. In
addition, an electronic register will be kept of all dangerous goods or
hazardous materials.
Land contamination
Routine maintenance and inspections of plant, equipment and vehicles will be
conducted in accordance with manufacturer’s specifications to minimise leaks.
Maintenance will be undertaken by suitably qualified, competent and
experienced people.
All plant and machinery will be operated by suitably qualified operators.
Spills Response Plans will be developed and provided within the Contingency
Plan for the project.
Refuelling will be undertaken in areas and in a manner that will reduce the
risks of spills. That may include using two personnel to reduce the risk of
overfill, providing drip trays to capture spills and having spill kits available.
Prior to the commencement of construction in a specific project area, a Spill
Response plan will be developed. This will outline procedures to be
undertaken should a spill of hydrocarbons occur.
Routine visual monitoring and recording of chemicals and fuel storage facilities
will be undertaken to assess effectiveness of containment systems.
Refuelling of plant and vehicles will be conducted in designated areas away
from sensitive receptors and at least 100m away from watercourses, water
holes, lakes or swamps.
Refuelling will utilise auto shut-off valves.
Spill clean-up kits will be strategically located throughout the construction
sites.
Staff will be trained in the use of spill kits and appropriate response to spills.
Weed control will be conducted by suitably trained contractors. Audits on
herbicide use and storage will be undertaken to confirm adherence with agreed
protocols.
Discussions with landowners will occur, along with site visits of accessible
areas, to assess the possible presence and effects of cattle yards and any waste
dumps or other notifiable activities. The inspection of accessible areas for preexisting contamination and notifiable activities will be undertaken by a person
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who is suitably qualified.
Known contaminated areas will be avoided.
The trenching supervisor will be instructed in process for handling previously
unidentified contaminated areas (e.g. dip, waste pit) in the event that any
such areas are uncovered during trenching.
Where unexpected contamination or a contaminant source is found within the
ROW during construction the following measures will be implemented:
Trenching at the location will cease
Trenching activities will recommence at least 50m ahead of the contaminated
site
The site environmental officer will be advised, who will notify the relevant
manager
The site will be assessed by a person who is suitably qualified and in
accordance with the relevant guidelines – Draft Guideline for the Assessment
and Management of Contaminated Land in Queensland, Department of
Environment, May 1998 or Instructions for the Treatment and Management of
Acid Sulphate Soils, Qld EPA, 2001.
Appropriate remedial action will be initiated based on the assessment.
Where disturbance of a contaminated area is unavoidable, the site will be
remediated and / or managed in accordance with regulatory requirements.
DEHP will be notified of any notifiable activities or contamination from
hazardous contaminants that are identified on land managed by Australia
Pacific LNG, in accordance with Section 371 of EP Act.
Control Strategies operations

There are no launchers or receivers in the pipeline, therefore, no potentially
contaminating activities will be carried out within this section.

Control strategies decommissioning

Decommissioning of the pipeline will be carried out in conformance with the
provisions of the main Australia Pacific LNG gas pipeline system.

Corrective actions

During construction and commissioning, confirmed and potential contamination
of land will be immediately reported to the Construction Manager. Corrective
actions will be undertaken, as required.
Where necessary, a detailed contamination investigation will determine the
need for subsequent remediation and validation to retain the environmental
values of the affected area.
Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant within 24
hours with a record of the complaints and any actions taken recorded in the
complaints database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring
results) and abatement measures implemented will be provided to the
administering authority within 14 days of completion of the investigation, or
receipt of the monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.
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11.6. Land use, land tenure and infrastructure
11.6.1. Environmental values
Land use over the pipeline ROW has been determined based on the DEHP Land Use Mapping
Program 1999 database. The predominant land use over the ROW is cattle grazing.
The predominant former land use over the pipeline ROW on Curtis Island is cattle grazing
based on natural vegetation. Given the new industrial designation of the Curtis Island
Industry Precinct, agricultural land use in the corridor will cease.
Forestry
The Targinnie State Forest is located within the vicinity of the pipeline, (refer to Figure 1,
Appendix 1). This production forest forms part of Queensland’s hardwood and cypress pine
timber resources and are utilised to provide timber to sawmills, fence posts and firewood.
This forest is also used for resources that are used for a variety of purposes.
Timber in the state forest is managed on a sustainable yield basis to ensure the basic
resource is conserved. None of the identified forests provide organised recreational
experiences.
Conservation and recreation
The pipeline ROW traverses a small section of the state forest conservation resource.
Mining and petroleum activities
The pipeline ROW traverses the Stuart Oil Shale lease areas at Targinnie (refer to Figure 1,
Appendix 1).
Rural homesteads
There are no identified rural homesteads within the pipeline route.
Urban uses
The larger communities near the pipeline are Mount Larcom and Gladstone. The smaller
settlements in the pipeline locality include Targinnie.
Land tenure
The pipeline route lies within the Northern Infrastructure Corridor (NIC) and the area
currently under review for extension of the Gladstone State Development Area (GSDA). The
land tenure between MLV4 and Phillipies Landing Road is freehold. The land tenure on Curtis
Island is also freehold. The Narrows crossing is located on unallocated state land (refer to
Figure 1, Appendix 1).
Stock routes
There are no stock routes affected by the pipeline route.
Infrastructure
There is approximately 450m of telecommunications cable that is intersected by the
pipeline ROW. This is the only major infrastructure that is intersected by the ROW.
Protected areas
Items of the protected areas estate that are situated near the pipeline ROW are listed in
Table 11-11 and depicted in Figure 1 in Appendix 1.
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Table 11-11: Protected areas estate
Estate item

Location

State Forests
Curtis Island State Forest

5km to the north of the main pipeline

Targinnie State Forest

Pipeline ROW traverses this state forest at KP347

Scrubby Mountain State Forest

3.5km to the north west of the main pipeline

Marine parks
Great Barrier Reef Coast Marine Park

Pipeline corridor on Curtis Island is near to the
southern edge of the Habitat Protection Zone of this
park. The pipeline corridor on the mainland is located
to the west of this park.

Areas of national environmental significance
Great Barrier Reef World Heritage Area

Gladstone Harbour and Curtis Island are included in
this world heritage area. The pipeline corridor
traverses this area.

Areas of significance –
Natural resources – endangered regional ecosystems

Pipeline corridor crosses these ecosystems

11.6.2. Potential impacts – construction
Existing land uses
The impact of the construction of the pipeline on existing land uses is expected to be
temporary and minimal as it is located within the NIC and GSDA lands.
The expected impacts on the pipeline ROW land uses are examined below.
Agriculture
The gas pipeline development will result in the temporary disturbance of some
horticultural, forestry and grazing lands during construction, but will not result in the
permanent removal of land from agricultural use.
Without proper management the main gas pipeline may also potentially disrupt agricultural
operations through increases in vehicle movements, the transport of weeds from property to
property, increases in the volume and intensity of noise, dislocation of existing farming
practices, and stock injury or loss.
Conservation and recreation uses
The pipeline is to be sited within the proposed GSDA corridor. The GSDA corridor traverses a
small portion of the Targinnie State Forest.
The project is not expected to directly impact on recreational activities associated with the
informal camping area at Laird Point as it is not located on the proposed ROW. The camping
area may be affected by construction noise and dust if construction equipment or materials
is unloaded on the beach near the camping area.
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The pipeline’s construction may also alter the quality and integrity of items of the
protected areas estate in the locality. Runoff from construction disturbance areas has the
potential to affect:


The Great Barrier Reef World Heritage Area



The Great Barrier Reef Coast Marine Park



The Port Curtis wetland.

Elsewhere, the pipeline ROW avoids the other conservation resources.
Forestry operations and millable timber
The location of the pipeline ROW in the GSDA corridor is in accordance with Queensland
Government policy. The alignment of the corridor will result in potential disturbance of the
Targinnie State Forest.
The pipeline ROW will potentially impact upon forest resources by reducing the amount of
land available for growing timber and may temporarily disturb or alter the grazing practices
of any lessees.
The ‘Code of Practice for Native Forest Timber Production on State Lands, 2007’ establishes
procedures for the harvesting of timber products. These procedures address such matters as
the protection of streams, drainage lines, wetlands, lakes, springs, and wildlife habitat, and
the management of steep and unstable lands. The relevant state forest manager will be
consulted to determine appropriate forest clearing techniques, tree harvesting and track
construction and maintenance procedures for the impacted parts of the state forest.
The clearing of site vegetation on private properties during the pipeline construction phase
may involve clearing of usable timber.
Mining and petroleum activities
The pipeline has been located within the NIC and GSDA areas as requested by the
Department of Infrastructure and Planning and in consultation with other LNG proponents
and Queensland Energy Resources; therefore, the pipeline should not cause any impacts on
mining or petroleum activities.
Infrastructure
There is approximately 450m of telecommunication cabling at the eastern boundary of this
section. This is the only infrastructure that has been identified within the pipeline route.
This cabling is likely to be above ground and, therefore, will be unaffected by the
instillation of the pipeline.
11.6.3. Potential impacts – operations
The impact of the operation of the pipeline on existing land uses is expected to be minimal
as it will involve occasional access along the pipeline route to inspect pipeline surface
infrastructure.
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11.6.4. Management plan
Table 11-12: Land use and access management plan
Environmental
protection objectives

To construct and operate the pipeline in a manner that minimises any
potential impacts on land use and access by landholders.

Standard and
measurable indicators

Minimal disruption to daily activities of landholders.
Access to landholder property is maintained.
No damage to existing infrastructure.
No stock injuries or fatalities from construction or operation.
Reinstatement of site to original condition.
No complaints from landholders regarding disruption.
No complaints from landholders regarding reinstatement of property.

Control strategies

General
Topsoil will be managed as described in Table 11-5.
Temporary access tracks will be removed and landform reinstated at the
completion of construction.
Pipeline backfill and compaction of the fill will be controlled to minimise
subsidence and water ponding.
Erosion and sediment control will be managed as detailed in Table 11-5.
Final reinstatement of land will be completed within 3 months of
commissioning.
Disturbed land will be progressively rehabilitated as soon as practicable
after pipeline commissioning to produce stable landforms consistent with
the surrounding area.
Land use and access
All existing fences and gates will be reinstated following construction.
Fences, cattle grids, gates and access points along and across the ROW
will be established in consultation with landholders to ensure stock
cannot stray from paddocks during construction and to allow stock and
equipment movement. Following construction, this infrastructure will be
removed.
ROW and property access protocols will be in accordance with the
landowner agreements.
All vehicle and equipment movements will be restricted to the ROW, or
designated works areas, access tracks and roads; with speed limited to
40km/hr. Tracks and roads will be suitable for safe 4WD passage.
Access tracks and turn around points for vehicles will be identified on
construction plans prior to construction.
Operators and owners of infrastructure, such as roads, railways, other
pipelines, telecommunication and electricity infrastructure will be
regularly consulted with during construction adjacent to these facilities.
Private and public roads used to access the ROW will be maintained in the
pre-existing condition, in consultation with owners.
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State forest
Forest access points and roads will be established in locations agreed with
the forest manager and adjoining landholders.
Access roads in the forest will avoid constrained areas, such as important
vegetation and sensitive ecosystems, steep slopes, unstable areas, and
erosion prone soils.
Harvesting of timber prior to land clearance will be in accordance with
standard forest practice.
Control strategies operation

Operation of the pipeline is not expected to impact on the land use along
the pipeline route

Control strategies decommissioning

Decommissioning will be in accordance with the control strategies for
construction

Corrective actions

Active erosion will be rectified by redirecting flow and installing erosion
control berms and / or silt fences.
Defective erosion, sediment and runoff control devices will be reinstated
or repaired.
Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant
within 24 hours with a record of the complaints and any actions taken
recorded in the complaints database.
For complaints received from the administering authority, the results of
any investigation (including an analysis and interpretation of any
monitoring results) and abatement measures implemented will be
provided to the administering authority within 14 days of completion of
the investigation, or receipt of the monitoring results, whichever is the
later.
Refer to Section 7.8 for more details on complaints procedure.

11.7. Mineral and petroleum resources
11.7.1. Mining tenures
The pipeline ROW intersects a number of different mineral exploration tenures and leases as
set out in Table 11-13 (refer Map 1 Appendix 1).
Table 11-13: Mineral tenures
Tenement holder

Tenement number

Pipeline ROW
intersection points (KP)

Queensland Energy Resources Limited

3215

KP349 - KP352

GILBERT Michael Andrew

18,190 (A)

KP359 – KP360

Exploration permit minerals (EPM)

Mining lease (ML)
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Tenement holder

Tenement number

Pipeline ROW
intersection points (KP)

Queensland Energy Resources Limited

80081(A)

KP350 – KP352

Queensland Energy Resources Limited

225

KP349; KP352

Queensland Energy Resources Limited

177

KP349 - KP352

Mineral development licence (MDL)

Table notes:
KP = Kilometre point

11.7.2. Petroleum tenures
The only petroleum tenures currently listed in the vicinity of the pipeline route are PPLs 154
and 155(A) held by QCLNG Pipeline Pty Ltd. Australia Pacific LNG is working jointly with
QCLNG in this section of the pipeline.
11.7.3. Extractive industry resources
There is no key resource area (listed under SPP 2/07) located within the pipeline ROW.
A number of quarries are located in the areas surrounding the pipeline ROW (refer Table
11-14). The majority of the identified quarries provide material to local government
authorities and the general public for road construction and maintenance and building
construction.
Table 11-14: Existing extractive resources
Quarry
name

Operator

Production
rate

Local government authority

Operation
type

Location

Boyne River

Blomfield
Excavations

med

GRC

Sand &
gravel

Boyne River (at
upper limit of
tidal reaches)

Boyneglade

Grahame Allen
& Sons Pty Ltd

GRC

Sand &
gravel

1 km west of
intersection of
Bruce H'way &
Tannum Sands Rd

Calliope
River
(Bruce)

Blomfield
Excavations

low

GRC

Sand &
gravel

North bank of
Calliope R. 3-4 km
upstream of Bruce
H'way

H&R
Quarry

H & R Quarrying
Pty Ltd

med

GRC

Hard rock

Quarry Rd, 1.5 km
W of Yarwun

Hurcom

Rayment
Excavations

-

GRC

Hard rock

Hurcom Rd,
Calliope

Yarwun
Quarries

Scottco Pty Ltd
at Yarwun
Quarries

high

GRC

Hard rock

33 Hansen
Crescent, 0.6km
south east of

-
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Quarry
name

Operator

Production
rate

Local government authority

Plan

Operation
type

Trading Trust

Location
KP350

Tannum
Sands

Grahame Allen
& Sons Pty Ltd

Taragoola

Unimin
Australia
Limited

high

Yarwun
(GPA)

Central
Queensland
Ports Authority

high

-

Sand

1 km north on
Tannum Sands Rd
of Bruce H'way

GRC

Hard rock

2 km east of
Taragoola railway
siding 12km south
of Calliope.

GRC

Hard rock

On Gladstone - Mt
Larcom Rd

GRC

Table notes:
Low production <80,000 tonnes per annum (tpa); medium production 80,000 – 200,000 tpa; high production
>200,000 tpa
GRC = Gladstone Regional Council
Source: Mines and Energy Unit DEEDI, QRock database

11.8. Landscape and visual amenity
11.8.1. Environmental values
The pipeline route was assessed as a component of the main gas transmission pipeline
within the area designated as Sneaker Gully to Curtis Island. Several vegetation types
including forest (including remnant), grassland, scattered woodlands and crop land were
identified within the pipeline route. Curtis Island is characterised by undulating forested
hills and valleys.
11.8.2. Potential impacts – construction
The gas pipeline will be located underground and constructed using a trench and backfill
method. Construction works will operate seven days a week, generally between 6:30am and
6:30pm, unless other suitable arrangements are agreed with landowners and relevant
government authorities. The ROW width of the pipeline corridor will be mostly 40m. Some
additional areas may be required at larger crossings, while the width may be reduced for
limited distances through sensitive areas. Once constructed, a 4WD access track will be
retained for regular operational inspection and maintenance activities.
The short term construction impacts could create strong visual effects on the landscape.
Generally, visual impact will be greater in locations that look down over the construction
works, as elevated locations provide longer views of the pipeline easement than when
viewed from flatter locations.
The pipeline construction process will alter the local landscape character. This change will
be created through stripping ground cover (grass or shrub cover), excavating the pipeline
trench and the temporary stockpiling of soil material. The resultant exposure and
excavation of the trench is likely to create strong colour contrast with the adjoining
landscape. The linear character of this component could also create a strong line contrast in
the landscape.
In areas where woodland or forest occurs, clearing trees will also increase the level of
contrast between the existing landscape and the pipeline easement, creating a strong visual
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effect. The timing between clearing and restoration works along individual sections of the
gas pipeline corridor will typically be within a three to five month period.
Earthmoving equipment, excavators and other machinery used for construction will also be
visible for a short period during the installation of the pipeline. However, the visual impact
will be relatively short term.
11.8.3. Potential impacts – operation
Following commissioning, vegetation will be allowed to regrow over the ROW. A meandering
4WD access route will be maintained for operations personnel.
Following reinstatement of the corridor close to pre-existing conditions, the overall visual
impact will be negligible, apart from linear clearing in timbered areas.
11.8.4. Management plan
Table 11-15: Landscape and visual amenity management plan
Environmental
protection objectives

To construct and operate the pipeline in a manner that has minimal long
term visual impacts on sensitive receptors.

Standard and
measurable indicators

No complaints from the community during construction and operation
regarding landscape or visual amenity.
No complaints from sensitive receptors during the construction of the
pipeline.

Control strategies

Construction time close to sensitive receptors, notably residences and
highways will be minimised as far as practicable.
Pipe laydown locations will be established away from sensitive receptors.
Vehicle access will be via existing tracks, or where new tracks are
required, they will aim to will follow the contours in the landscape. Any
new access tracks will be approved by the Origin Construction Manager
Above ground pipeline infrastructure will be located outside the viewsheds of sensitive receptors.
Following installation of the pipeline, ground levels will be rehabilitated
consistent with the surrounding terrain.
Disturbed areas will be re-vegetated to be consistent with the
surrounding vegetation types.
Where sight lines are important in forest areas, scrub cover will be reestablished to diminish the contrast between the adjoining forest and the
easement.

Control strategies –
operation

Minimising access to the area by maintaining a meandering 4WD track

Control strategies decommissioning

As for construction

Corrective actions

Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant
within 24 hours with a record of the complaints and any actions taken
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recorded in the complaints database.
For complaints received from the administering authority, the results of
any investigation (including an analysis and interpretation of any
monitoring results) and abatement measures implemented will be
provided to the administering authority within 14 days of completion of
the investigation, or receipt of the monitoring results, whichever is the
later.
Refer to Section 7.8 for more details on complaints procedure.

12.

Terrestrial ecology

12.1. Environmental values
12.1.1. Environmentally sensitive areas
Category A and B environmentally sensitive areas (ESAs) are defined in Section 25 of the
Environmental Protection Regulation 2008. Category C ESAs are defined in the DEHP
guideline “Model conditions for level 1 environmental authorities for coal seam gas
activities” and comprise the following:






Category A ESAs:
-

National or Conservation Parks

-

Forest Reserves

-

Great Barrier Reef Coast Marine Park and state marine parks (other than
general use zones)

-

Wet Tropics World Heritage Area

Category B ESAs:
-

World heritage areas

-

Ramsar wetlands (wetlands of international significance)

-

Special forestry areas and co-ordinated conservation areas

-

Fish habitat and statutory koala habitat areas

-

State marine parks (general use zones) and marine plants

-

Endangered regional ecosystems (REs) (biodiversity status)

Category C ESAs:
-

Essential habitat areas (remnant only)

-

Referable wetlands

-

Declared catchments

-

Nature refuges

-

Resource reserves

-

State forests and timber reserves

-

Of concern REs (biodiversity status).
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Category A
The pipeline alignment does not transect any category A ESA. However, it is located to the
south of the Great Barrier Reef Coastal Marine Park, with the start of the Curtis Island
section located approximately 280m from the boundary of the park.
Category B
The pipeline route transects one category B ESA and is located in the vicinity of another
(Table 12-1).
Curtis Island forms part of the Great Barrier Reef World Heritage Area (Continental Island)
and has been recognised for its special biodiversity values under the Biodiversity Planning
Assessment. Values identified as state significant include acting as wildlife refuge,
containing poorly conserved REs and wetlands and waterways, and consisting of vegetation
with distinct species composition associated with geomorphology and other environmental
variables.
Table 12-1: Category B ESAs transected by the pipeline route
ESA

Start KP

End KP

Location

Comments

World Heritage
Area

357.8

359.8

Curtis Island

Great Barrier Reef World
Heritage Area – Curtis
Island

Mosaic vegetation communities mapped as containing RE 11.11.8 (mainland) and RE 11.3.3
(Curtis Island) are located more than 400m from the pipeline route. These REs have an
endangered biodiversity status and are considered category B ESAs.
Category C
The pipeline route transects several category C ESAs, including the Targinnie State Forest
and essential habitat in the MLV4 section and essential habitat along the drainage lines in
the Curtis Island section. A creek line on the mainland is also mapped as a wetland
management area under the DEHP’s referable wetlands.
Of concern REs (biodiversity status) are transected on the mainland and Curtis Island (refer
also to Table 12-2) and include:


Mainland:
-



11.3.4: Queensland blue gum (Eucalyptus tereticornis) and / or Eucalyptus
spp. tall woodland on alluvial plains

Curtis Island:
-

12.3.11: Queensland blue gum, grey ironbark (Eucalyptus siderophloia), pink
bloodwood (Corymbia intermedia) open forest on alluvial plains near coast

-

12.11.14: Narrow-leaved ironbark, Queensland blue gum woodland on
metamorphics +/- interbedded volcanics.
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Table 12-2: Category C ESAs transected by the pipeline route
ESA

Start KP

End KP

Location

Comments

State forest

349.7

350.2

Mainland

Targinnie State Forest

Referable wetlands

351.8

351.8

Mainland

Creek line

Essential habitat

350.6

351.8

Mainland

EH for coastal sheathtail bat
(Taphozous australis).
Extends to KP352.8 (Narrows
area).

Essential habitat

359.1

359.4

Curtis Island

EH for koala (Phascolarctos
cinereus). Curtis Island.

Essential habitat

359.8

359.9

Curtis Island

EH for koala (Phascolarctos
cinereus). Curtis Island.

Of concern RE
(subdominant)

350.4

351.8

Mainland

11.3.26/11.3.4/11.11.15a
(NC/OC/NC). Extends to
KP352.3 (Narrows area).

Of concern RE
(subdominant)

359.1

359.4

Curtis Island

12.3.7/12.3.11 (NC/OC).
Curtis Island.

Of concern RE
(subdominant)

359.7

359.9

Curtis Island

12.11.6/12.11.14 (NC/OC).
Curtis Island.

12.1.2. Wetlands and riparian corridors
The proposed pipeline route does not transect any wetlands of international (Ramsar listed)
or national significance. However, the intertidal areas adjacent to the MLV4 and Curtis
Island sections do form part of The Narrows and Port Curtis Directory of Important
Wetlands. The Port Curtis wetland is 31,264ha in area and is noted for its diverse,
structured mangrove communities, seagrass populations and importance as wader bird
habitat whilst The Narrows wetland is 20,906ha in area and is recognised as one of only four
tidal passages in Australia and is home to a diverse range of flora and fauna species, and
significant aboriginal sites.
One creek line at KP351.8 is mapped as a referable wetland – wetland management area
and the Curtis Island section is also transected by several drainage lines and gullies that
drain to the coastline, though none are considered referable wetlands.
12.1.3. Bioregions and regional ecosystems
The pipeline route traverses the Brigalow Belt North (BBN) and Brigalow Belt South (BBS)
(mainland) and South-east Queensland (SEQ) (Curtis Island) bioregions. The Brigalow Belt
(North and South) bioregion has been identified as one of Australia's 15 national biodiversity
hotspots due to the presence of important habitat for a range of rare and threatened
species and communities. The identified biodiversity hotspots comprise areas with a high
diversity of locally endemic species and contain particularly high levels of biodiversity under
threat.
The mainland section of the proposed alignment is well vegetated and characterised by a
mosaic of eucalypt communities (REs 11.3.26, 11.3.4, 11.11.3, 11.11.15a) and associated
high value regrowth in the MLV4 section. The Curtis Island section is densely vegetated with
eucalypt communities (REs 12.3.11, 12.11.6, 12.11.14).
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Table 12-3: Regional ecosystems of pipeline route
RE Code

Community description

Status1
CTH

QLD

DEHP

Mainland
11.3.26

Gum-topped ironbox (Eucalyptus
moluccana) or inland grey box (E.
microcarpa) woodland to open forest on
margins of alluvial plains.

---

LC

NC

11.3.4

Queensland blue gum (E. tereticornis)
and/or Eucalyptus spp. tall woodland on
alluvial plains.

---

OC

OC

11.11.3

Lemon-scented spotted gum (Corymbia
citriodora), narrow-leaved red ironbark
(E. crebra), yellow stringybark (E.
acmenoides) open forest on old
sedimentary rocks with varying degrees
of metamorphism and folding. Coastal
ranges.

---

LC

NC

11.11.15a

Narrow-leaved red ironbark, Queensland
peppermint (E. exserta) on deformed
and metamorphosed sediments and
interbedded volcanics.

---

LC

NC

12.3.11

Queensland blue gum, grey ironbark (E.
siderophloia), pink bloodwood
(Corymbia intermedia) open forest on
alluvial plains near coast.

---

OC

OC

12.11.14

Narrow-leaved red ironbark, Queensland
blue gum woodland on metamorphics
+/- interbedded volcanics.

---

OC

OC

12.11.6

Lemon-scented/spotted gum, narrowleaved red ironbark open forest on
metamorphics +/- interbedded
volcanics.

---

LC

NC

Curtis Island

Table notes:
1
Status: CTH = EPBC Act, QLD = vegetation management status under the VMA, DEHP = biodiversity
status, OC = of concern, LC = least concern, NC = not of concern at present.

Remnant vegetation along the pipeline route is generally in good condition with a large
portion of eucalypt dominated vegetation in the MLV4 section and eucalypt dominated
drainage lines on Curtis Island considered ‘of concern’ under the Queensland Vegetation
Management Act 1999 (VMA). All other remnant vegetation transacted by the pipeline route
is considered ‘least concern’ under the VMA.
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12.1.4. Threatened ecological communities
Three threatened ecological communities listed under the EPBC Act are known to, or may
potentially, occur in the wider study area (10km radius of investigation area), including the
critically endangered littoral rainforests and coastal vine thickets of Eastern Australia
(littoral rainforests community); endangered semi-evergreen vine thickets (SEVT) of the
Brigalow Belt (North and South) and Nandewar Bioregions (SEVT community); and weeping
myall woodlands (weeping myall woodlands community).
Vegetation within the pipeline route is not analogous with any threatened ecological
community listed under the EPBC Act.
12.1.5. Regionally significant flora species
Fourteen regionally significant flora species were identified by database searches from the
wider study area and habitat preferences for these species, including four species listed
under the CSIRO rare or threatened Australian plants (ROTAP) list that were previously
considered threatened under the NC Act but have since been delisted. As the inclusion of
the large-leaf chainfruit (Alyxia magnifolia), Bailey’s indigo (Indigofera baileyi), rock
whitewood (Atalaya calcicola) and veiny whitewood (A. rigida) on the ROTAP list was based
on this designation, they have been excluded from this assessment.
Of the remaining ten species, one is also listed under the International Union for
Conservation of Nature (IUCN) Red List and Convention on International Trade in Endangered
Species (CITES). There are no historical records of these species occurring along or adjacent
to the pipeline route and none of these species were recorded on site during the field
surveys. Eucalypt communities on both the mainland and Curtis Island may provide some
habitat for one of these species, the wanderrie grass (Eriachne rara), however, the lack of
known populations within and proximate to the site suggests this habitat does not form any
essential or critical habitat for the long-term viability of this species.
Table 12-4: Regionally significant flora species identified from the wider study area
Botanical name1
common name
family name

Status2

Preferred habitat

Bosistoa medicinalis 3
Eumundi bosistoa
Rutaceae

RPCc

Dry vine thickets of coastal regions of eastern Qld
(Hartley 1977).

Cheilanthes nuduiscula 3
lip fern
Adiantaceae

3Ka

Steep, rocky, exposed hillsides and in crevices of
rocks or cliffs, often near creeks and gorges in
coastal areas of eastern QLD (Flora of Australia
1998).

RWCc

Dry and subtropical rainforests of north-eastern
NSW and south-eastern Qld (Forster 2003).

RPCc

Dry and subtropical rainforests of eastern Qld, north
of Mt Nebo (Hartley 2001).

NPT-Rb

Dry rainforests of central-eastern Qld, from Mount
Larcom to Gladstone (Forster 1997).

Croton stigmatosus
white croton
Euphorbiaceae

3

Dinosperma melanophloia
3

black-barked doughwood
Rutaceae
Dissiliaria muelleri 3
Mueller’s redheart
Picrodendraceae
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Botanical name1
common name
family name

Status2

Preferred habitat

Eriachne rara 2, 3
wanderrie grass
Poaceae

RPCc

Open eucalypt woodlands, wallum and paperbark
swamps and seasonal water channels in deep or
shallow, sandy, sometimes gritty or stony soils in
association with sandstone, laterite and granite of
south-eastern Qld and north-eastern NSW (Lazarides
1995).

Graptophyllum
spinigerum 3
native fuchsia
Acanthaceae

NPTRb

Dry and subtropical rainforests in coastal regions of
QLD (Barker 1996).

Macrozamia miquelii 3
Miquel’s zamia palm
Zamiaceae

RWCc

Sclerophyll forests on poor, stony soils in southern
Qld and northern NSW (Jones et al. 2001).

Parsonsia paulforsteri 3
narrow-leaved silkpod
Apocynaceae

1Ka

Vine thickets and rainforest / gallery forests on
river terraces and hill slopes and occasionally in
eucalypt / paperbark woodlands in the coastal
region of southern Qld (ABRS 1996).

Parsonsia ventricosa 3
acuminate silkpod
Apocynaceae

RWCc

Dry and subtropical rainforests of southern Qld and
northern NSW and Gladstone-Eungella region of CE
QLD (ABRS 1996).

Table notes:
1
Source: 2 = QLD Herbarium HERBRECS flora collection records, 3 = DEHP wildlife online.
2
Status: a = CSIRO ROTAP List, b = DEHP SEQ north expert panel report, c = vine forest plant atlas of
SEQ; 1 = known from the type collection only, 3 = geographic range is more than 100 km, NPT-R =
regionally significant non-EVR priority taxa, R = rare, K = poorly known, PC = poorly conserved, WC =
well conserved., C- = conserved (with less than 1000 individuals in conservation reserve).

12.1.6. Weeds
Current literature and predictive pest mapping by the Queensland Department of Primary
Industries suggests there are 11 significant weed species that have the potential to occur
within the pipeline route, including five class 2 declared plants and six class 3 declared
plants (Table 12-5). Prickly pear (Opuntia stricta) is present throughout the mainland and
Curtis Island whilst patches of common lantana (Lantana camara) were recorded in
association with eucalypt communities within the proposed alignment. Dense thickets of
rubber vine (Cryptostegia grandiflora) were recorded at the creek line crossing start during
field surveys.
Table 12-5: Significant weed species potentially occurring in the pipeline route
Botanical name

Rubber vine (Cryptostegia grandiflora)2
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Parthenium (Parthenium hysterophorus)

WONS

2

N

Lantana (Lantana camara)2

WONS

3

Y

Groundsel (Baccharis halimifolia)2

2

N

Prickly pear (Opuntia stricta)

2

Y

Velvet tree pear (O. tomentose)

2

N

Creeping lantana (L. montevidensis)2

3

N

Cat’s claw creeper (Macfadyena unguis-cati)

3

N

Broad-leaved pepper tree (Schinus terebinthifolius)

3

N

Singapore daisy (Sphagneticola trilobata)

3

N

Giant rat’s tail grass (Sporobolus indicus v.
pyramidalis)

3

N

Table notes:
1
CTH (Australian weeds strategy): WONS = weeds of national significance; QLD (Land Protection (Pest and
Stock Route Management) Act 2002): 1 = class 1 declared plant, 2 = class 2 declared plant, 3 = class 3
declared plant.
2
Indicates high-priority weed species as identified under the regional pest management strategy.

12.1.7. Fauna species of special conservation significance
Desktop assessment identified 30 listed threatened fauna species previously recorded from
the wider study area, or with geographic ranges that overlap the wider study area (five
reptiles, 18 birds and six mammals). Of these species, 12 are listed under both the EPBC Act
and NC Act, while three are listed under the EPBC Act only and 14 are listed under the NC
Act only. An assessment of the affected area (Narrows Crossing Assessment of Options (QLNG01-15-TR-0242) (Table 3-1)) lists these threatened fauna species, together with their
preferred habitat and an indication of the likelihood they may be present within the study
area. Based on the desktop review of habitat preference, 19 of these 29 listed threatened
species could potentially utilise habitats within the pipeline route. Of these, seven species
have been recently recorded on or close to pipeline route during surveys of The Narrows and
Curtis Island Industrial Precinct for the various LNG projects:


Glossy black-cockatoo (Calyptorhynchus lathami) – Curtis Island



Beach stone-curlew (Esacus magnirostris) – Curtis Island



Squatter pigeon (Geophaps scripta scripta) – mainland



Sooty oystercatcher (Haematopus fuliginosus) – Curtis Island



Powerful owl (Ninox strenua) – Curtis Island



Eastern curlew (Numenius madagascariensis) – Curtis Island



Little tern (Sternula albifrons) – Curtis Island.

DEHP has recently developed the ‘Back on Track’ species prioritisation framework to
identify priority flora and fauna species for management and recovery (DEHP 2008). The
majority of fauna species identified as critical or high priority under the ‘Back on Track’
framework are also listed threatened fauna. However, two species identified as high priority
and as likely to be present within the study area (rusty monitor (Varanus semiremex) and
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yellow-bellied glider (Petaurus australis australis)) are not listed under either the EPBC Act
or NC Act. Of these species, the yellow-bellied glider could potentially utilise habitat within
the pipeline route.
12.1.8. Migratory Species
Six bird species listed as migratory under the EPBC Act were recorded at various locations
along the terrestrial sections of the proposed pipeline alignment between MLV4 and the LNG
Facility during the field assessments undertaken for the development of the EIS,
supplementary EIS, and the preclearance survey. These species, their location of detection
and the study where in which they were detected are set out in Table 12-6.
Table 12-6: EPBC Migratory Species

Species

Location

Study

Eastern reef egret (Egretta
sacra)

Curtis Island

EIS

Pacific golden plover
(Pluvialis fulva)

Curtis Island

EIS

Rainbow bee-eater (Merops
ornatus)

Phillipies Landing Road
Section ROW

Supplementary EIS* and preclearance survey

Satin flycatcher (Myiagra
cyanoleuca)

Phillipies Landing Road
Section ROW

Supplementary EIS*

Whimbrel (Numenius
phaeopus)

Curtis Island

EIS and LNG Facility Studies

White-bellied sea-eagle
(Haliaeetus leucogaster)

Curtis Island

EIS

Phillipies Landing Section
ROW

Supplementary EIS*

* within 2.5km of the current pipeline route
12.1.9. Habitat for terrestrial fauna species of special conservation significance
One broad terrestrial faunal habitat was identified as present within the pipeline study
area, based on categorisation of REs into habitats. Eucalypt woodland or open forest
dominated by a variety of Eucalyptus and / or Corymbia species occurs on the mainland
west of the saltpan and on Curtis Island east of the shoreline mangrove community. This
habitat corresponds to 12.28ha of mainland REs 11.3.4, 11.3.26, 11.11.3 and 11.11.15a, and
11.17ha of Curtis Island REs 12.3.11, 12.11.14 and 12.11.6. Essential habitat for two
threatened fauna species is mapped within the pipeline route, including 7.28ha of coastal
sheathtail bat (Taphozous australis) habitat on the mainland and 1.88ha of koala
(Phascolarctos cinereus) habitat on Curtis Island.
In addition to this broad terrestrial fauna habitat, a large patch of SEVT habitat lies
approximately 1.7km to the west of the proposed stockpile and stringing area south of
Targinnie Road. None of the proposed infrastructure will disturb this SEVT habitat.
12.1.10. Targinnie feral species
Sixteen introduced species have been recorded within the wider area, including two fish,
one amphibian, three birds and 10 mammals. Six introduced species were recorded (from
visual observation, tracks, scats or sign) in habitat on or adjacent to the alignment during
field assessment:
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Feral cattle (Bos taurus)



Feral horses (Equus caballus)



Feral pig (Sus scrofa)



Cane toad (Rhinella marina)



Black rat (Rattus rattus)



European rabbit (Oryctolagus cuniculus).

Plan

In addition, dingo / wild dog (Canis lupus dingo / familiaris) were recorded on Curtis Island.

12.2. Potential impacts
Potential impacts from the pipeline are primarily from activities associated with
construction, particularly clearing and disturbance of vegetation and habitat.
12.2.1. Environmentally sensitive areas
The proposed pipeline route does not transect any category A ESA and will not impact upon
any category A ESA.
The construction of the pipeline will involve the clearing of 11.17ha of Curtis Island, which
forms part of the Great Barrier Reef World Heritage Area (Continental island). With the
implementation of mitigation measures, such as best practice felling techniques and use of
fauna spotters, the clearing of Curtis Island is not expected to significantly impact upon the
ecological values of the Great Barrier Reef World Heritage Area.
The proposed pipeline will not result in the clearing of any endangered RE (biodiversity
status).
The proposed pipeline alignment also transects the Targinnie State Forest. Clearing of
1.85ha of the Targinnie State Forest is expected to reduce the area available for forestry
activities. However, this reduction will be minimal and concentrated in the northern portion
of the state forest to maximise the harvesting potential of the land. During operation, the
pipeline has the potential to facilitate the introduction and spread of weed species to the
state forest, however, this will be mitigated by rapid revegetation of the alignment corridor
post construction and ongoing weed control maintenance.
Of concern REs (biodiversity status) will also be cleared (4.01ha) as a result of the project.
Of concern REs on site are not considered critically limited or at risk of falling into a higher
conservation status if clearing continues and with the implementation of mitigation
measures, including offsets and regeneration of the alignment post construction, the
potential impact to these REs is expected to be negligible.
Approximately 9.16ha of essential habitat will be impacted by the proposed alignment. This
comprises 7.28ha of essential habitat for the coastal sheathtail bat (Taphozous australis)
traversed across the land bridge and 1.88ha of essential habitat for koala (Phascolarctus
cinereus) on Curtis Island.
The pipeline route will also transect 0.01ha of referable wetlands, which is discussed in the
following section. The extent of ESAs to be cleared as a result of the pipeline are
summarised in Table 12-7.
Table 12-7: Extent of environmentally sensitive areas to be cleared for the pipeline alignment
Environmentally sensitive area

Category

Location

Area to be
cleared (ha)

Targinnie State Forest

C

Mainland

1.9
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Environmentally sensitive area

Category

Location

Area to be
cleared (ha)

Essential habitat area

C

Mainland

7.3

Referable wetlands

C

Mainland

<0.1

Of concern REs (biodiversity status)

C

Mainland

0.9

Mainland total

10.1

Great Barrier Reef World Heritage Area

B

Curtis Island

11.8

Essential habitat area

C

Curtis Island

1.9

Of concern REs (biodiversity status)

C

Curtis Island

2.3

Curtis Island total

16.0

12.2.2. Wetlands and riparian areas
The proposed pipeline alignment does not transect any wetlands of international or national
significance. Mitigation measures, including sediment control devices, bunding and
regeneration of vegetation cover post construction, will minimise the potential impact to
adjacent wetlands listed on the directory of important wetlands. Less than approximately
0.01ha of wetlands of state (referable) significance will be cleared along a creek line
transected by the MLV4 section (mainland).
Whilst the area of wetland vegetation to be cleared for the Pipeline route is relatively small
compared to the overall extent of wetland vegetation in the wider study area, there is still
a potential to impact upon these communities. Clearing of wetland vegetation may increase
degradation of wetland areas through increasing or promoting fragmentation of vegetation
communities, sediment loading, changes to hydrological regimes and pollution. Mitigation
measures, including the use of sediment control devices, bunding and reinstatement of
hydrological flows post construction will minimise this potential impact.
12.2.3. Regional ecosystems and high value regrowth vegetation
The clearing of remnant vegetation has the potential to decrease the total extent of REs in
the subregion, catchment and bioregion, increase fragmentation and edge effects, increase
degradation through the facilitation of weed establishment, alter hydrological regimes and
fire patterns, and lead to an overall loss in native biodiversity of the area.
The main source of impact on vegetation will be clearing the ROW during pipeline
construction, which will involve removing trees, shrubs, stumps and other obstacles to
provide access for gas pipeline construction. Whilst the ROW will be 40m wide, this impact
assessment has adopted an average 50m clearing width to take into account the extra work
spaces when calculating potential impacts. It is expected that vegetation clearance will be
minimised, particularly at sensitive areas, such as endangered REs or watercourses.
Whilst the impacts of the pipeline on the local flora are not inconsequential, it is important
to note that natural regrowth will be encouraged over much of the area disturbed by
construction. In addition, the pipeline is likely to be decommissioned within several
decades. Decommissioning will involve the pipeline being left in the ground, such that
further disturbance will not be necessary following construction. Provided that natural
regrowth is encouraged by future landholders, the impacts associated with clearing for
construction and maintenance of the pipeline are considered to be reversible within all REs.
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A total of 88.50ha of vegetation identified in the administering authority’s RE description
database has been approved for clearance (refer PEN101718310) between MLV4 and the LNG
facility on Curtis Island. The maximum vegetation clearing authorised for REs within the
pipeline route are set out in Table 12-8.
Table 12-8: Regional ecosystems of pipeline route
Pipeline
Section

Regional Ecosystem
Classification

Regional Ecosystem
Descriptor

Area to be
cleared (ha)

Phillipies
Landing Road
ROW

Of concern

11.3.26/ 11.3.4/ 11/11/15a

4.06

Not of concern

11.11.3

5.26

Non-remnant vegetation

n/a

3.13

Phillipies
Landing Road
Section
(combined
with QGC)

Of concern

11.3.26/ 11.3.4/ 11/11/15a

37.00

Not of concern

11.1.2e; 11.11.3

0.17

Non-remnant vegetation

n/a

4.19

Curtis Island
Landing
(combined
with QGC)

Not of concern

12.11.6

6.02

Curtis Island
ROW

Of concern

12.11.6/12.11.14;
12.3.7/12.3.11

1.21

Not of concern

8.42

12.11.6
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12.2.4. Threatened ecological communities
The Pipeline route does not transect and will not impact upon any threatened ecological
community listed under the EPBC Act.
12.2.5. Threatened and regionally significant flora species and their habitats
No threatened or regionally significant flora species were observed within the pipeline
alignment during field surveys and there are no historical records of these species occurring
within or adjacent to the alignment corridor. Eucalypt communities on the mainland and
Curtis Island may support suitable habitat for the quassia and wanderrie grass whilst spotted
gum communities of Curtis Island may provide additional habitat value to the large-fruited
zamia palm. However, this habitat is considered suboptimal due to the lack on connectivity
to known populations of these species.
The clearing of these suboptimal habitat areas will not significantly impact upon the longterm viability of these species.
12.2.6. Weeds
The introduction and / or spread of weed species may be facilitated by the movement of
vehicles and plant equipment during construction and operation activities. Weed species
and infestations have the ability to out-compete with native species for resources, such as
light and nutrients, thereby reducing biodiversity and altering hydrological and fire regimes
and geomorphic processes. They may also harm native animals and humans through
consumption or contact, and can facilitate animal pest movement and disease spread.
Weed infestations can also harbour animal pest species. Pest animals can cause root damage
by digging and lead to a loss in biodiversity by foraging on seeds and fruit. Clearing activities
and weed invasion may also increase exposure to stress conditions, such as insect attack,
wind damage and fungal attack.
The spread of weeds can also have a significant impact on the ability for land to be used for
agriculture. Given that large areas of land to the west of the Pipeline route corridor is
currently utilised for grazing, the impact of weeds in these areas has the potential to be
significant.
In the absence of any mitigation or control measures, the likelihood that the Project may
facilitate the spread of weeds is high. Mitigation measures to prevent this are set out in
Table 12-10.
12.2.7. Fauna
With successful implementation of appropriate environmental management controls,
potential impacts on fauna species are likely to be limited to direct impacts associated with
construction of the pipeline.
Potential impacts include:


Removal of habitat, such as mature vegetation, hollow-bearing trees and fallen logs
and, therefore, loss of shelter, breeding, nesting, perching and foraging resources



Disturbance to and fragmentation of fauna movement corridors and refuges



Unearthing of burrowing fauna species during construction



Trench fall - the potential for fauna to fall into and become trapped in the open
pipeline trench during construction.

In relation to common fauna species, these impacts are unlikely to result in a significant
long term impact, as similar habitats are available in areas adjacent to the proposed
alignment and common species would utilise these habitats.
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Threatened fauna species identified as potentially utilising habitat within the pipeline
corridor have the potential to be impacted to some extent by the proposed pipeline, due to
potential effects on habitat or direct impacts. Without mitigation, the potential impact
consequences on threatened fauna species are categorised as moderate.
With the successful application of mitigation strategies as described in this EM Plan, the
residual impact consequences on threatened fauna are reduced to minor or negligible for all
threatened fauna species.
12.2.8. EPBC Listed Migratory Species
During assessments undertaken for the development of the project EIS and preclearance
surveys, six migratory bird species listed under the EPBC Act were identified in proximity to
the Phillipies Landing Road Section and on Curtis Island (refer Section 12.1.8):


Eastern reef egret (Egretta sacra)



Pacific golden plover (Pluvialis fulva)



Rainbow bee-eater (Merops ornatus)



Satin flycatcher (Myiagra cyanoleuca)



Whimbrel (Numenius phaeopus); and



White-bellied sea-eagle (Haliaeetus leucogaster)

The following sub-sections outline species profiles, potential impacts and management
measures for the identified potential impacts on this migratory species.
Eastern reef egret (Egretta sacra)
This species has a very large range, found in many areas of Asia including the oceanic region
of India, Southeast Asia, Japan, Polynesia, and in Australia, Tasmania and New Zealand
(extent of Occurrence <20,000 km2). The population is stable, and the population size is
very large. On the IUCN Red List status of Globally Threatened Birds, eastern reef egret
(Egretta sacra) is considered a Least Concern species. Their food sources are made up
predominantly of varieties of ocean-based fish, crustaceans and molluscs. The species lay
clutches of eggs year round in colonies in the jungle, between palms and mangroves or in
cavities of old buildings.
Being a highly mobile species, and breeding in areas outside the spatial extent of the
terrestrial ROW on the mainland and on Curtis Island, direct impacts upon this species from
the Australia Pacific LNG terrestrial component of the Narrows Crossing Project are
expected to be insignificant. Vegetation along the Australia Pacific LNG ROW is unlikely to
support breeding populations of this species, nor provide roost or forage resource. Indirect
impacts may occur as a result of light and noise, however these potential impacts must be
considered in the context of existing development directly adjacent to the Australia Pacific
LNG ROW and transport and development activities in the greater Gladstone harbour and
surrounding areas.
Notwithstanding the unlikelihood of impacts to eastern reef egret (Egretta sacra), a
comprehensive CEMP is being developed by the construction contractor and will be
implemented for the Australia Pacific LNG activities along the terrestrial ROWs. The
construction contractor’s CEMP will provide measures for effectively managing potential
direct and indirect impacts to this species. Further, an existing Shorebirds Monitoring Plan
(QCLNG-AUS-PMT-ENV-PLN-0952) developed by QGC on behalf of Australia Pacific LNG will
be implemented to mitigate potential impacts to this species in areas of its preferred
habitat, which is outside the spatial scope of this Plan. These areas of preferred habitat are
not within the Australia Pacific LNG ROW on the mainland or on Curtis Island.
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Pacific golden plover (Pluvialis fulva)
The Pacific golden plover is widespread in coastal regions in Australia. The area of
occupancy of the Pacific golden plover in Australia has been estimated at 46,700 km2. The
distribution of the Pacific golden plover is not fragmented, either in its breeding grounds or
in its non-breeding areas. The species does not breed in Australia, it breeds mostly in
northern Siberia, between the Yamal Peninsula and the Chukotski Peninsula and the Gulf of
Anadyr. It has been estimated that about 4% of the world's population of Pacific Golden
Plovers occur in Australia. This species usually forages on sandy or muddy shores (including
mudflats and sandflats) or margins of sheltered areas such as estuaries and lagoons, though
it also feeds on rocky shores, islands or reefs. They usually roost near foraging areas, on
sandy beaches and spits or rocky points, islets or exposed reefs, occasionally among or
beneath vegetation including mangroves or low saltmarsh, or among beach-cast seaweed.
This species forages both diurnally and nocturnally, gleaning and probing moist mud or sand
for invertebrate prey on mudflats, saltmarsh, in wave-wash, among tide-wrack on beaches
and in pasture.
The Australia Pacific LNG ROW on the mainland and on Curtis Island is not preferred roost,
forage or breeding habitat for the Pacific golden plover.
Key threats to Pacific golden plover in Australia have been identified as pollution, including
industrial and discharge nutrient hyper-enrichment, with subsequent eutrophication,
adversely affects the number of micro-organisms which occur in the benthos of the littoral
zone, which, in turn, affects the efficiency of feeding by species such as the Pacific golden
plover. The Australia Pacific LNG project on the mainland ROW and Curtis Island ROW will
not cause the release of any pollutants or nutrients into the surrounding environment that
will negatively impact upon benthic or littoral organisms and thus impinge forage resource
for the Pacific golden plover. Vegetation to be cleared along the terrestrial ROWs is
incompatible with the preferred roost and forage resource for this species; therefore
activities in these areas are unlikely to cause any significant impact. Furthermore, the
QCLNG Whole of Project Migratory Shorebird Monitoring Plan (QCLNG-AUS-PMT-ENV-PLN0952) is being implemented for the combined areas of the Narrows Crossing Project where
the whimbrel is more likely to frequent.
Rainbow bee-eater (Merops ornatus)
The Rainbow Bee-eater is a medium-sized bird, and the only species of bee-eater in
Australia. The males measure 25cm in length and the females 22cm. Both length
measurements include the central tail-streamers. The adult males and females are similar in
appearance, but can usually be distinguished by differences in the length and shape of the
tail-streamers (Higgins 1999).
The Rainbow Bee-eater is distributed across all of mainland Australia, and occurs on several
near-shore islands. It is not found in Tasmania, and is thinly distributed in the most arid
regions of central and Western Australia (Barrett et al., 2003; Blakers et al., 1984; Higgins,
1999).
The Rainbow Bee-eater breeds in socially monogamous pairs that are sometimes assisted by
a varying number of auxiliary birds or 'helpers' that are usually male. The nests are typically
concentrated together in loose colonies, although in some instances pairs will nest solitarily.
This species nests in burrows excavated in either flat or sloping ground, in the banks of
rivers, creeks or dams, in roadside cuttings, in the walls of gravel pits or quarries, in
mounds of gravel, or in cliff-faces. The nesting chamber is generally unlined (the eggs are
laid directly onto the bare earth or sand) (Forshaw and Cooper, 1987), although in some
burrows the chamber may be lined with grass, feathers, snail shells or wasp wings (Higgins,
1999).
The Rainbow Bee-eater mainly feeds on insects (e.g. Calver et al., 1987; Fry, 1984, and
Higgins, 1999), and will occasionally take other animal items including earthworms, spiders
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and tadpoles (Cleland et al., 1918; Lea and Gray, 1935, and Wheeler, 1973). The insect
component of the diet mainly consists of bees and wasps, but also includes various other
insects such as beetles, moths, butterflies, damselflies, dragonflies, flies, and ants.
The Rainbow Bee-eater primarily resides in open forests and woodlands, shrublands, and in
various cleared or semi-cleared habitats, including farmland and areas of human habitation
(Higgins, 1999). This species is typically observed in open, cleared or lightly-timbered areas
that are often, but not always, located in proximity to permanent water. It also occurs in
inland and coastal sand dune systems, and in mangroves in northern Australia, and has been
recorded in various other habitat types including heathland, sedgeland, vine forest and vine
thicket, and on beaches (Higgins, 1999).
This species is reliant on open forests and woodlands, shrublands, and occurs in various
cleared or semi-cleared habitats, including farmland and areas of human habitation. It
typically occurs in open, cleared or lightly-timbered areas that are often, but not always,
located in proximity to permanent water.
The only actual, identified threat to the rainbow bee-eater is the introduced cane toad
(Bufo marinus). Cane toads reduce the breeding success and productivity of the rainbow
bee-eater by feeding on eggs and especially nestlings, and usurping and occupying nesting
burrows. The nesting burrows of the rainbow bee-eater are vulnerable to intrusion by cane
toads because their entrances are located on the ground or in banks or slopes (which the
toad is capable of climbing), and because the adult bee-eaters appear not to recognize the
cane toad as a potential threat and, in any case, they usually do not attempt to evict
intruders from their nesting burrows (Boland 2004a).
Despite efforts to stop or reduce their progress, the cane toad is widespread throughout
Queensland and is present on Curtis Island (Taylor et al 2005). The project is unlikely to
make any measureable difference to the number or rate of spread of cane toad throughout
the project area.
No other actual threats to the rainbow bee-eater have been identified. However, other
processes that could potentially impact upon bee-eater populations which pipeline
construction may influence include predation by other introduced predators, such as foxes
(Morse 1922; Sloane 1916; Lill 1993), dingoes and other feral dogs (Boland 1984b; Fry 1984),
and deaths as a result of collisions with vehicles (Vestjens 1973), . However the apparent
rarity of these events suggests that they are likely to have little or no impact on bee-eater
populations.
The project is unlikely to increase predation of rainbow bee-eater, no pets are allowed on
the construction site, and hunting by all staff of any species is strictly prohibited.
The rainbow bee-eater is widespread across the project and its surrounds and has adapted
to a range of disturbed habitat. The removal of trees along the Australia Pacific LNG ROW
on the mainland between ML4 and HAT, and on the Australia Pacific LNG ROW on Curtis
Island is unlikely to have a notable impact due to the species’ adaptability and the available
of similar habitat in proximity to the project site. Though the removal of vegetation will
create a small localised reduction in roost and forage resource for rainbow bee-eater,
Australia Pacific LNG’s site rehabilitation and ongoing offsets commitment will ensure that
the species is not adversely affected by the project.
Satin Flycatcher (Myiagra cyanoleuca)
The Satin Flycatcher is approximately 17.5cm in length, has a wingspan of 23cm and a
weight of approximately 17g. The species is characterised by an upright posture, short
erectile crest, and a distinctive habit of quivering the tail when perched (Higgins et al.
2006).
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The Satin Flycatcher is widespread in eastern Australia (Blakers et al. 1984). In Queensland,
it is widespread but scattered in the east, being recorded on passage on a few islands in the
western Torres Strait (DSEWPaC 2011).
Male Satin Flycatchers are glossy blue-black above, with a blue-black chest and white
below, while females are duskier blue-black above, with an orange-red chin, throat and
breast and white underparts and pale-edged wing and tail feathers. Young birds are dark
brown-grey above, with pale streaks and buff edges to the wing feathers and a mottled
brown-orange throat and chest (Higgins et al. 2006).
Satin Flycatchers are mainly insectivorous, preying on arthropods, mostly insects, although
very occasionally they will also eat seeds. They are arboreal foragers, feeding high in the
canopy and sub-canopy of trees, usually sallying for prey in the air or picking prey from
foliage and branches of trees, flitting from one perch to another, constantly wagging their
tail (Higgins et al. 2006).
Satin Flycatchers occur singly or in pairs, and sometimes in groups of three or four. They
nest as simple pairs and both sexes brood and feed nestlings and fledglings. Males feed
females on the nest. Each pair occupies a discrete territory but occasionally trespass onto
neighbouring territory. They nest in loose colonies, or nests are at least clustered (Higgins
et al. 2006).
Satin flycatchers inhabit heavily vegetated gullies in eucalypt-dominated forests and taller
woodlands. On migration, they may occur in coastal forests, woodlands, mangroves and
drier woodlands and open forests (Blakers et al., 1984; Emison et al., 1987; Officer, 1969)
Satin flycatchers mainly inhabit eucalypt forests, often near wetlands or watercourses. They
generally occur in moister, taller forests than the Leaden Flycatcher (Myiagra rebecula)
often occurring in gullies (Blakers et al. 1984; Emison et al. 1987; Officer 1969). They also
occur in eucalypt woodlands with open understorey and grass ground cover and are
generally absent from rainforest (Emison et al. 1987; Officer 1969). This species is expected
to occur in any woodland/open forest type with dense understorey (e.g. Eucalyptus
woollsiana, E. crebra, Callitris glaucophylla, and Corymbia citriodora).
Historically, populations of the satin flycatcher are said to have been reduced by clearing
and logging of forests in south-eastern Australia, mainly the loss of mature forests (Blakers
et al. 1984). Satin Flycatchers are largely absent from regrowth forests (Loyn 1980; Loyn
1985a; Smith 1984; Taylor et al. 1997b).
Satin flycatcher was detected in RE 12.3.1 (Eucalyptus siderophloia, E. tereticornis,
Corymbia intermedia open forest) on Curtis Island. Clearing of this area represents a
reduction of potential habitat by 0.34 ha (AMEC 2012). The removal of vegetation will
create a small localised reduction in roost and forage resource for the satin flycatcher.
However, this is unlikely to have a notable impact on the species given the proximity of the
project site to similar available habitat for the satin flycatcher.
Furthermore, Australia Pacific LNG’s site rehabilitation and ongoing offsets commitment will
ensure that the species is not adversely affected by the project.
Whimbrel (Numenius phaeopus)
The whimbrel is a regular migrant to Australia and New Zealand, with a primarily coastal
distribution. It is found along almost the entire coast of Queensland. The global population
of the Whimbrel was estimated between 1,007,000 and 2,132,000. An estimated 100,000
Whimbrels use the East Asian-Australasian Flyway.
The whimbrel does not breed in Australia; it breeds in north and west Alaska. The whimbrel
generally forages on intertidal mudflats, along the muddy banks of estuaries and in coastal
lagoons, either in open un-vegetated areas or among mangroves. They sometimes forage on
sandy beaches or among rocks. It has occasionally been sighted feeding on exposed coral or
rocky reefs and rock platforms. The whimbrel is one of a small group of shorebird species
Doc Ref: Q-1802-15-MP-0017 Revision: 7
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 96 of 169

Environmental Management Plan – PPL162 Terrestrial

Plan

that regularly roost in mangroves and other structures flooded at high tide. They often roost
in the branches of mangroves around mudflats and in estuaries and occasionally in tall
coastal trees.
The Australia Pacific LNG ROW on the mainland and on Curtis Island is not preferred roost,
forage or breeding habitat for the whimbrel. Direct impacts to this species from
construction activities in these areas are not anticipated. Indirect impacts such as those
from erosion and sedimentation, or minor noise and light disturbance are considered to be
unlikely and minimal as stringent construction environmental management measures that
address these matters will be employed for the Australia Pacific LNG ROW. Regardless,
management measures will be contained within the Project Construction EM Plan to address
these potential issues. Furthermore, the QCLNG Whole of Project Migratory Shorebird
Monitoring Plan (QCLNG-AUS-PMT-ENV-PLN-0952) is being implemented for the marine areas
of the Narrows Crossing Project where the whimbrel is more likely to frequent.
White-bellied sea-eagle (Haliaeetus leucogaster)
The white-bellied sea-eagle is distributed along the coastline (including offshore islands) of
mainland Australia and Tasmania. It also extends inland along some of the larger waterways,
especially in eastern Australia. The distribution of the white-bellied sea-eagle is not
severely fragmented. The total population size of the white-bellied sea-eagle in Australia is
estimated at more than 500 pairs. This estimate is likely to be of low reliability, and may
significantly underestimate the size of the population.
The main threats to the white-bellied sea-eagle are the loss of habitat due to land
development, and the disturbance of nesting pairs by human activity. The clearing of the
Australia Pacific LNG ROW will fractionally reduce potential sub-optimal habitat for this
species. An existing nest site is located on the northern fringe of the cleared QGC ROW,
which is located north of the Australia Pacific LNG ROW. This nest site has been rendered
temporarily inactive with guidance from DEHP and will be reactivated following
construction. It is anticipated that this restriction will be continued until completion of
Australia Pacific LNG works due to the proximity of this nest site. The Australia Pacific LNG
ROW has been reduced to the minimum safe width for transport, handling and installation of
pipeline. No sea eagle nest sites have been found along the Australia Pacific LNG ROW
during preclearance surveys already conducted. Any clearing will be undertaken in the
presence of at least two fauna spotters. Any fauna found in vegetation to be cleared will be
allowed to move on of its own accord prior to clearing. It is not anticipated that a
significant reduction in habitat resource will occur as a result of the clearing of the
Australia Pacific LNG ROW, and potential impacts must be considered in the context of
existing approved developments directly adjacent to the north and south of the Australia
Pacific LNG ROW.
Summary of Potential Impacts on Migratory Species
Whilst migratory species were identified in the area the species are unlikely to utilise the
mainland and Curtis Island ROW for breeding, forage or roost resources; thus impacts to the
species individually or as a group would be related to:


Direct impacts as a result of slight reduction in available roost and forage resource by
the clearing of vegetation on the Phillipies Landing Road ROW and Curtis Island ROW.



Indirect impacts as a result of reduction in the usability of the adjacent undisturbed
habitat due to construction related noise.

The construction period potentially involves a high level of temporary disturbance with
increased activity on land. It is assumed that increased activity and potentially loud
intermittent noise during construction may result in disturbance. Once operational, the gas
pipeline should not cause any direct disturbance to migratory species.
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Management measures will be in accordance with Table 12-9 and the Pipeline Threatened
Fauna Management Plan (Q-LNG01-15-MP-0074). In addition the CEMP will include
dedicated fauna management procedures that mitigate potential impacts upon migratory
species. It is possible that white-bellied sea eagle could utilise vegetation for nesting
habitat, however the presence of an existing nest north of the QGC ROW, and the absence
of existing nests along the Australia Pacific LNG ROW means that breeding habitat will not
be directly impacted by the Project.
Offsets: regional biodiversity
Biodiversity offsets are proposed for all conservation significant regional ecosystems subject
to clearing. Offsets have also been proposed for conservation significant species where
mitigation measures cannot reduce impacts to 'minor' or 'negligible' levels.
Offsets provide compensation for those impacts which cannot be adequately reduced
through avoidance and/or mitigation. Where direct offsets are unable to adequately
mitigate potential impacts, such as the impact of cane toads on reptiles of conservation
significance, indirect offsets have been proposed. For example, research will be carried out
to determine the most effective design to discourage toad breeding in artificial water
bodies required for the gas fields.
The offsets area is addressed under a separate plan Q-LNG01-15-EA-0021 (refer Table 12-9).
This plan has been submitted to DSEWPaC for approval.
12.2.9. Pest fauna
Populations of feral animals and pest fish species have the potential to increase as a result
of construction activities throughout the main pipeline. Activities that may result in
spreading of pest fauna species include:


Lack of exclusion controls during the temporary opening of pest barrier fences;



Enabling access to construction water bodies that feral pigs (Sus scrofa), horses
(Equus caballus) and cattle (Bos taurus) may utilise as a water source;



Designing shallow construction water bodies with gradually sloping banks creating
favourable breeding conditions for cane toads (Bufo marinus); and



Poor management of food waste resulting in increased rodent (Mus musculus, Rattus
norvegicus and R. rattus) populations, subsequently creating favourable conditions
for feral cats (Felis catus) and foxes (Vulpes vulpes).

Details on how the pest fauna species identified above may impact on the receiving
environment and management measures are outlined within Section 3 of the Australia
Pacific LNG Upstream Phase 1 - Biosecurity Management Plan (APLNG ref: Q-LNG01-15-MP0110). Specific pipeline mitigation measures are outlined in Table 12-9.
It is noted that pest animal management along linear infrastructure is generally not feasible
due to the highly mobile nature of most pest animal species. Following the construction
period of infrastructure there will be a minimal ROW maintained during the operational life
of the pipeline.
Pest animal species may traverse the pipeline ROW however it is unlikely that they will
persist solely within the ROW, instead utilising a substantial body of land outside of that
managed by Australia Pacific LNG. Therefore, while trapping and baiting programs will be
employed within the vicinity of construction camps and construction sites, once the pipeline
is operational pest fauna management will be limited.

12.3. Terrestrial ecology environmental management plan
Table 12-9: Terrestrial ecology management plan
Environmen

To construct, operate and decommission the pipeline in a manner that has minimal impact
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to the qualities of the terrestrial ecological environment by:
Protecting flora and fauna species native to the site, particularly those identified as
conservation significant fauna.
Minimising the disturbance to remnant vegetation, particularly of concern REs
(biodiversity status).
Protecting significant fauna habitat values located along the alignment, including
watercourses and wetlands, significant habitat corridors and rocky outcrops
Any proposed construction camp, vehicle access tracks, extra workspace areas and
pipeline lay down areas will be undertaken so as to minimise potential adverse impacts on
MNES

Standard
and
measurable
indicators

No clearing of any endangered or of concern REs or EPBC listed threatened ecological
communities and no damage to any significant fauna habitat will occur for ancillary
activities or laydown areas.

Control
strategies constructio
n

Information (including photographic record) on the vegetation structure and species
composition, including abundance, will be collected at established benchmark (reference)
sites prior to commencement of construction of the gas pipeline and used to compare and
monitor the effectiveness of rehabilitation efforts during the life of the gas pipeline. A
minimum of two reference sites will be identified in each ecosystem type to accommodate
natural variability.

Where the pipeline unavoidably transects areas of endangered or of concern REs, EPBClisted threatened ecological communities or significant fauna habitat, the ROW will be
reduced to 35m to minimise disturbance and offset requirements. This is the minimum
width for safe construction for the diameter of pipeline being installed.

Pre-clearing Surveys
Flora, fauna, and fauna habitat surveys for the 2.2km section of Curtis Island ROW were
undertaken on 28 November 2011. Flora, fauna, and fauna habitat surveys of the 3.3km
Phillipies Landing ROW section were undertaken on 21 March 2012. Surveys followed two
consecutive wet seasons, with favourable conditions for many floral species. Survey
conditions were deemed favourable to detect a wide variety of vascular plants,
particularly those that flower, fruit or seed over the spring and summer periods. Fauna
and fauna habitat surveys have also been undertaken for these sections of the pipeline.
The spatial scopes of these surveys have encompassed the QCLNG and Australia Pacific
LNG ROWs and have been used to inform the design and planning of these pipeline
sections.
The preclearance survey report (Q-1081-15-RP-0010) can be found on the Australia Pacific
LNG website at:
http://www.aplng.com.au/pdf/Pre_clearance_Survey_Report_Mainline_Mainline_Valve_4_
LNG_Facility.pdf

Pre-clearing surveys have:
• assessed the condition, type and ecological value of any vegetation in the areas where
clearing is proposed to take place;
• For MNES listed species the survey was undertaken in accordance with the Federal
Department's survey guidelines in effect at the time of the survey;
• Been undertaken by a suitably qualified ecologist approved by the Federal
Department in writing (refer to Australia Pacific LNG Environmental Group for list of
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approved companies);
• Documented the survey methodology (including field validation surveys,
observations), results and significant findings in relation to MNES;
• Included mapping of any category A, B or C environmentally sensitive areas (ESA) and
the presence of flora and fauna species classed as endangered, vulnerable, rare or near
threatened under the NC Act;
• Applied best practice site assessment and ecological survey methods appropriate for
each listed threatened flora and fauna species, migratory species, their habitat and listed
ecological communities; and
•

Been made available on the Australia Pacific LNG website.

A pre-clearing inspection will be conducted immediately prior to construction to confirm
the absence of arboreal fauna. If arboreal fauna is found it will be allowed to move on of
its own accord prior to clearing. Felled trees will be immediately checked by qualified
fauna spotters for any wildlife. Injured wildlife will be treated by a veterinary
professional.
Species Management Plans
Where listed threatened species, migratory species or their habitat, or a listed ecological
community is encountered during the surveys a separate species management plan will be
prepared and submitted to DSEWPaC for each species or ecological community. In relation
to each listed species or ecological community, each plan will address:


the relevant characteristics describing each species, habitat, or ecological
community;



a map of the location of species, species' habitat, or ecological community in
proximity to the ROW;



measures that will be employed to avoid impact on the species, species' habitat
or ecological community;



a quantification of the unavoidable impact (in hectares and/or individual
specimens);



where impacts are unavoidable and a disturbance limit is not specified for the
listed species or ecological community under Condition 11 of the Commonwealth
Approval, a proposal to offset to compensate for the impact on the population of
the species, species' habitat, or the ecological community will be provided;



current legal status (under the EPBC Act); and



known distribution.

For listed species, each plan will also include:


known species' populations and their relationships within the region;



biology and reproduction;



preferred habitat and microhabitat including associations with geology, soils,
landscape features and associations with other native fauna and/or flora or
ecological communities;



anticipated threats to MNES from pipeline construction, operation and
decommissioning;



management practices and methods to minimise impacts, such as:
-

site rehabilitation timeframes, standards and methods:

-

use of sequential clearing to direct fauna away from impact zones;
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-

re-establishment of native vegetation in linear infrastructure corridors;

-

handling practices for flora specimens;

-

translocation and/or propagation practices and monitoring for
translocation/propagation success; and

-

monitoring methods including for rehabilitation success and recovery;



reference to relevant conservation advice, recovery plans, or other policies,
practices, standards or guidelines relevant to MNES published or approved from
time to time by DSEWPaC; and



Each plan required will be submitted for the approval of the Minister prior to
commencement in the location covered by the management plan.

If during construction a listed threatened species or migratory species or their habitat, or
a listed ecological community is encountered for which there is not an approved Species
Management Plan a plan will be prepared and submitted to DSEWPaC within 20 business
days of encountering that MNES. Work will not continue at the construction site where the
MNES is encountered until the plan has been approved.
Species Management Plans (Q-LNG01-15-MP-0074, Q-LNG01-15-MP-0075, and Q-LNG01-15MP-0076) have been prepared for those species listed in Table 2 of the EPBC approval for
the pipeline (EPBC 2009/4976). Each plan has been submitted for the approval of the
Minister.
Construction in a given area will not commence until the relevant Species Management
Plan has been approved.
Ecosystem and community management
The proposed 40m ROW will be reduced to 35m in areas identified as of concern RE
(biodiversity status) or significant habitat areas where this is safe for construction. The
land bridge is considered a significant habitat corridor for fauna in the region.
All construction personnel will be restricted to the gas pipeline ROW and designated
access tracks. Construction personnel will be adequately informed as to which tracks are
to be used
Effective sediment and erosion control will be implemented to minimise indirect impacts
on surrounding vegetation communities as detailed in Section 11.2.
Any diverted hydrological flows will be reinstated post construction to minimise
subsequent disturbance to vegetated areas and reduce erosion potential leading to
sediment runoff.
Dust suppression measures for cleared construction areas and vehicle tracks will be
employed to reduce dust emissions and protect the edges of vegetation communities.
Only one access track will be provided for the construction of the Phillipies Landing
section. The access track will be limited to 10-20 metres in width and will form part of
the QGC works.
Trees will be felled into the construction site (the ROW) or in slots between stands of
trees to minimise damage to other trees during the clearing process.
Machinery contact with standing trees on vegetated margins will be avoided.
Measures to manage the potential impacts of clearing on potentially present listed
ecological communities will be undertaken in accordance with the Threatened Ecological
Community Management Plan that have been developed for the Project (Q-LNG01-15-MP0076).
Flora species management
Pre-clearing surveys have been undertaken by qualified ecologists, arranged by Origin,
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prior to all clearing activities within remnant vegetation areas and riparian areas to
identify the presence or otherwise of threatened and other significant flora species.
Surveys were conducted sufficiently far ahead of clearing works and findings from the
surveys will be published on Origin’s website at least 20 days prior to clearing
commencing. No MNES flora populations have been identified along the mainland ROW or
Curtis Island ROW, therefore the alignment does not need to be realigned or the ROW
narrowed to avoid damage or loss of these populations. Significant Species Management
Plans have been developed and implemented for protected species or ecological
communities that may be impacted by the proposed project.
Potential habitat forms a part of the assessment for impacts against disturbance limits and
the presence of potential habitat will be recorded.
An awareness presentation and / or an identification handbook for the identified
conservation significant species will be supplied to the fencing, survey and clear and grade
crews to highlight the importance of the threatened flora species and to avoid accidental
impacts.
Weeds will be managed in accordance with Table 12-10.
Measures to manage the potential impacts of clearing on potentially present listed flora
species will be undertaken in accordance with the Threatened Flora Management Plans
that have been developed for the Project (Q-LNG01-15-MP-0075).

Fauna management
A copy of the fauna management procedures must be made available to the DEHP on
request.
The clearance footprint will be the minimum width required to safely construct the
pipeline through all patches of significant fauna habitat.
The land bridge is part of a bioregional corridor, therefore minimum width is
recommended through this section.
Where possible, trimming of branches will occur rather than tree removal.
Pre-clearance surveys in potential habitat have been undertaken to identify the presence
of endangered, rare, near threatened, vulnerable or other significant fauna species. Preclearance surveys have concluded that realignment and ROW reduction is not required.
Trees with hollows or potential nesting sites will be checked for the presence of arboreal
fauna prior to felling.
All mature trees that contain hollows will be retained wherever possible. Where such
trees cannot be retained the hollow will be left on the ground adjacent to the cleared
corridor to provide habitat for ground-dwelling fauna.
Microhabitat features, such as rocks and fallen logs, will be stockpiled at the edge of the
ROW for use in rehabilitation.
Trenching will occur progressively to minimise the period of time the trench is open. The
project has committed to a maximum length of trench open at any time of 10km; given
the short length of each section of pipeline covered by this EM Plan (i.e. 3.3km and 2.2km)
the entire length of either trench may be open.
Ramps and trench plugs with slopes of no greater than 50% will be located at least every
500m to assist escape for fauna species. Where possible, trench plugs will coincide with
stock and wildlife trails.
Suitable refuges (e.g. sawdust-filled wet hessian sacks) and or escape routes (e.g. ladders
created by branches, ramped gang planks or similar) will be installed every 250m within
open trenches. The site environmental manager will confirm and sign-off on these
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measures being appropriately installed in any areas of open trench during construction.
In selected areas where the risk of entrapment is considered to be greater than normal
(particularly within state-significant wildlife corridors), temporary fencing will be used to
exclude access to the trench by native wildlife. Temporary fencing will be comprised of
heavy duty barrier fencing mesh, which is an extruded plastic mesh fence used for
cordoning off areas on the construction site, including trenches. Barrier mesh is
manufactured in high visibility orange from polypropylene. The fencing will be supported
by star-pickets with high-visibility safety caps on top.
Open pipe string ends will be covered overnight to prevent the ingress of nocturnal
wildlife.
During construction, pipes will be strung with gaps to allow for fauna movement across the
line of the pipe.
Fauna spotters and handlers will be qualified and/or appropriately trained and supervised
to assess and handle any injuries to native fauna or livestock that may occur due to trench
fall. Qualified veterinarian staff employed in the local area will be utilised to assess and
treat or euthanize (as necessary) any large native vertebrates or livestock.
Qualified fauna spotters and handlers will be present during clear and grade activities to
relocate fauna or recover any injured fauna. Injured fauna discovered during construction
will be taken to an appropriate animal care organisation.
Qualified fauna spotters will survey the open trench and remove any trapped fauna
species. Surveillance will occur along the entire length of the trench and not merely those
areas described as fauna habitats or sensitive areas. Fauna searches will be conducted
every morning at a minimum.
Data collected on the species and number of fauna removed from trenches will be
returned to the relevant authorities (e.g. Queensland Museum).
Vehicles will remain on designated access roads and tracks and within the defined pipeline
construction areas and associated work / camp sites. Vehicle parking will be restricted to
the pipeline construction area and other designated areas.
Vehicles and other machinery will be maintained to ensure no ignition sources to minimise
risk of fire.
Vehicle movements at night will be restricted to essential movements only.
Vehicles shall travel at designated speeds.
Vehicles travelling on site will be limited to 40km/hr at all times when travelling on the
ROW and access tracks to the site. Speed limits outside of the construction site will be as
per posted speed limits in accordance with the Transport Operations (Road Use
Management) Act 1995.
Be alert to wildlife, particularly when travelling at dusk or after dark.
Existing roads and tracks will be utilised for access where practicable.
Induction material will include information related to significant fauna habitats and
conservation significant species and the importance of these areas / species and the need
for disturbance to be minimised.
The workforce will be prevented from bringing firearms or dogs onto the site.
Public access to the ROW will be limited as much as practicable post construction (e.g. by
locked gates), to minimise disturbance to fauna.
The ROW and associated work areas will be regularly inspected during construction to
assess the effectiveness of flora and fauna management measures.
Measures to manage the potential impacts of clearing on potentially present listed fauna
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species will be undertaken in accordance with the Threatened Fauna Management Plans
that have been developed for the Project (Q-LNG01-15-MP-0074).
Migratory Species Management
Where clearing of potential habitat is unavoidable the following procedure will be applied
during the clearing process:
-

A licensed fauna spotter / catcher will check for the presence of any nests
prior to clearing in any key habitat areas

-

Briefings regarding the significance of the habitat for this species will be
provided during toolbox meetings involving construction, field operations and
environmental staff. This will include the preparation of toolbox meeting
sheets which clearly identify the relevant species and its habitat
requirements

-

Potential habitat to be avoided will be flagged (minimising the extent of
habitat impacted)

-

Documentation of amounts of identified habitat to be cleared or disturbed,
and documentation of any incidents.



All construction activities will be carried out in accordance with relevant EMPs to
minimise erosion and sedimentation. Compliance with industry standards will ensure
that receiving environments are not adversely impacted by construction activities.



Correctly functioning noise attenuation devices (e.g. mufflers) will be installed and
maintained on all equipment used during construction activities.



Directional lighting or shrouding of lights will be used to reduce light spillage into any
habitat areas adjacent to construction activities.



Construction areas will be re-contoured following construction activities to mimic the
pre-cleared land profiles. Appropriate sedimentation and erosion control measures as
specified within the construction contractor’s CEMP will be installed to minimise
impacts upon surface water, and



Techniques for revegetation including seed mixes, the use of tube stock and
groundcover establishment will be undertaken for each RE disturbed, in accordance
with the Rehabilitation Plans which will be developed prior to construction of the
Mainline Pipeline.

Fire management to protect habitat values
Open fires will be banned on the Project. Fires include open barbecues, billy fires, brush
burning and rubbish burning.
Unnecessary build up of flammable material in working areas will be prevented, with
vegetation and other flammable material being stockpiled well clear of hot work
activities.
Burning of timber/vegetation stockpiles will be avoided (brush spreading is preferred). If
burning should be required (e.g. weed debris) permits shall be obtained from the fire
department prior to carrying out any such activity.
Vehicle and machinery exhaust systems shall be inspected regularly for leaks and
accumulated vegetation debris. Fuel systems shall also be inspected for leaks.
Water trucks (also used for dust suppression) will be available for use as fire trucks in the
event of fire.
All vehicles will be equipped with portable fire extinguishers.
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Fire extinguishers and a water tank will be available to the welding crew.
Precautions will be taken to minimise the risk of fire during welding:


The actual strip of land along the pipeline easement over which welding will
take place will be cleared of combustible vegetation and therefore reduce
the risk of fire.



Stockpiled vegetation will be separated from welding activity.



Water trucks (also used for dust suppression) will be available for use as fire
trucks in the event of fire.



Fire extinguishers and a water tank will be available to the welding crew

Offsets
An environmental offsets strategy (Q-LNG01-15-EA-0021) has been prepared for the entire
project and details the methodology applied in calculating areas to be offset, and the
proposed approach and principles to find, secure and manage offset sites through
operations. This has been submitted to DSEWPaC and is awaiting approval by the
Department.
Post construction rehabilitation
Disturbed areas will be rehabilitated to be consistent with the surrounding area.
Post construction rehabilitation will be undertaken as detailed in Section 19.
Record Keeping
All records collected from survey, removal and relocation activities will be maintained in
an electronic register on the APLNG database that can be made available to DEHP and
DSEWPaC upon request.
For each species record the register will contain (where relevant) the species name, sex,
breeding status, GPS coordinate where feature was recorded, habitat condition, health
status, re-location coordinate and habitat description, spotter/catcher details and carer
details.
Control
strategies operations

Areas utilised for offsets will be secured so that the offset is protected for the long term.
These areas will be monitored in accordance with the offset strategy.
Appropriate measures will be applied so that vehicles remain on designated access roads
and tracks.
Vehicle movements will be minimised, especially at night.
Vehicles travelling along the ROW will be limited to an appropriate speed.
Continued implementation of the rehabilitation program, and weed and pest management
plan as detailed in Section 8.2 and Table 12-10 respectively.
Further rehabilitation works may be required in areas where vegetation establishment has
been less than acceptable. Such works will be conducted in consultation with the relevant
landholder.
Translocated flora species will be monitored and the success of the translocation will be
recorded and reported to DEHP and DEWHA as described in the Offset strategy.

Corrective
actions

All incidents that deviate from normal operating conditions will be reported to the
Environmental Manager and corrective action will be initiated to prevent a recurrence of
the incident.
Reporting to the relevant agencies where this is warranted / required will be carried out
by the Environmental Manager.
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Non-compliance and incident reports will be completed as per Section 7.7.
Should measures to prevent entrapment of fauna in open trenches prove ineffective
and/or significant levels of injury to fauna occurs, the following remedial actions will be
undertaken by the site environmental manager:


A review of exclusion fencing will be undertaken to identify possible gaps or
breaks in fencing – any gaps will be sealed;



Extra ramps will be used in areas of repeated entrapments;



Areas of repeated entrapments will be checked twice daily by site environmental
officers; and



Remedial measures will be documented and signed off by the environment
manager.

If repeated incidents of fauna mortality within trenches occur, the environment manager
will contact the site fauna spotter and site supervisor to discuss further contingency
measures within trenches including double-checks, increasing benching frequency,
reducing the length of open trench sections, installing suitable fauna ramps (e.g. ramp
slope <45o) at closer intervals. The site supervisor and environmental manager will also
implement corrective actions such as additional fencing and landowner livestock
relocation, in the unlikely event of repeated entrapment of domestic livestock or pets.
If feral animals are found in trenches, the fauna spotter will implement standard rescue
procedures as with any other species provided safety is ensured at all times.
Complaints response
Complaints received from external stakeholders will be investigated. The results of the
investigation will be communicated to the complainant within 24 hours with a record of
the complaints and any actions taken recorded in the complaints database.
For complaints received from the administering authority, the results of any investigation
(including an analysis and interpretation of any monitoring results) and abatement
measures implemented will be provided to the administering authority within 14 days of
completion of the investigation, or receipt of the monitoring results, whichever is the
later.
Refer to Section 7.8 for more details on complaints procedure.
Table 12-10: Weed and pest management plan
Environmental
protection objectives

To construct and operate the pipeline in a manner that prevents and
controls the spread of weeds and pest animals.

Standard and
measurable indicators

No spread of pest animal species.
No spread of weed species beyond those areas already infested.
No introduction of pest animal species.
No introduction of new weed species to previously non-infected
areas.

Control strategies construction, operation
and decommissioning

Annual review of local authority weed and pest animal management
plans to ensure actions meet local government expectations2.
Refer also to the Origin Upstream Biosecurity Plan being developed.

2

All local government pest management plans were reviewed in preparing this weed and pest management
plan.
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The principles specified in the Queensland Biosecurity Strategy 20092014 and the Regional Pest Management Strategy 2004-2009 for
managing weed species and plant diseases will be implemented.
Activities will be conducted in accordance with the Weed
management procedure and the vehicle hygiene procedure (refer to
Origin Weed Management Procedure OEUP-1000-PRO-ENV-005).
Biosecurity Management Plan (APLNG ref: Q-LNG01-15-MP-0110)
should be read in conjunction with this EM Plan.
Identification
Regular weed surveys of the pipeline ROW and access routes will be
undertaken by accredited project personnel.
Key personnel will be issued with GPS data loggers.
Relevant personnel will be provided training in a nationally
accredited training course for inspection of vehicles and equipment
(RTD2312A – Inspect machinery for plant, animal and soil material
and RTD2313A – Clean machinery of plant, animal and soil material).
Inspection times will be targeted for periods of high weed growth risk
(e.g. after high or seasonal rainfall periods).
Local government personnel and other parties (e.g. road authority)
will be consulted about existing weed data sets.
A weed identification layer will be maintained on the project GIS.
Access control
Vehicles, plant and equipment will be cleaned down and certified in
accordance with the certification procedures in this management
plan.
Access routes will be clearly identified on maps and with signs in the
field. Only the identified access routes will be used.
Points for clear and grade clean down will be identified (marked on
alignment sheets and in the field) at locations where infestation
levels change.
Boundary fence lines will be marked on alignment sheets and in the
field and crews will limit soil transfer across these lines.
All vehicles, plant and equipment will strictly adhere to the approved
roads, tracks, ROW and work areas to minimise contact with
vegetation.
Vehicles travelling off the ROW or approved access roads may be
subject to additional wash-down.
Strict access and hygiene controls will be applied during the
construction phase of the pipeline.
Certification
All vehicles, plant and equipment will be certified clean by qualified
project personnel or other recognised body (e.g. local government)
prior to construction works in the ROW.
Personnel, who have accredited training in weed identification and
vehicle / equipment inspection, will carry out assessment of
cleanliness of vehicles, plant and equipment and issue certification.
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All pipeline vehicles, plant and equipment will carry a certification
sticker appropriate to the location.
A register will be maintained of vehicles, plant and equipment
cleaned and issued with a sticker.
Wash-down facilities
Locations for wash-down facilities will be developed based on the
outcomes of field surveys prior to construction.
Vehicles will be inspected and a certificate issued by the respective
wash bay facility. Copies and a register of certificates will be kept in
vehicles at all times.
Wash-down facilities will be constructed in accordance with
Queensland Guidelines for the Construction of Vehicle and Machinery
Washdown Facilities.
Weed monitoring will be undertaken in accordance with measures
outlined in Table 20-2
Vehicle, plant and equipment movements
All vehicles, plant and equipment will strictly adhere to the approved
roads, tracks, ROW and work areas to minimise contact with
vegetation.
All crews (post clear and grade) will be educated on the importance
of remaining on cleared areas (regular toolbox topic, induction, use
of prominent signs, etc).
Wash down facilities constructed for the Project will ensure that
weed seed and other contaminants are trapped.
All vehicles, plant and equipment will be kept visually clean (as
practicable) at all times.
Checks of plant debris adhering to clothing (trouser pockets and
cuffs, and socks) will be undertaken before entering or leaving the
work area.
Pipeline skids and sawdust bags will be visually inspected prior to
movement from one zone to another. No organic matter will be
transferred across zones (e.g. skids washed down).
Vehicle cleanliness will be re-established at the identified point
(refer alignment sheets).
Vehicles, plant and equipment failing inspection will be washed down
and re-inspected.
A register will be maintained for all wash-down activities.
Clear and grade crew
All high risk topsoil and / or vegetation matter will be stripped by
the clear and grade crew from the ROW, all work areas and access
tracks (where vehicles, plant and equipment will travel and have the
capacity to pick up and transport seed) and the areas clearly marked
in the field.
Clear and grade crews will re-establish cleanliness of vehicles, plant
and equipment at the identified points of weed infestation change
(refer alignment sheets). A log of all clean down will be maintained.
All vehicles, plant and equipment will be kept visually clean (as
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practicable) at all times.
Rehabilitation crew
Rehabilitation crews will re-establish cleanliness of vehicles, plant
and equipment at the identified points of weed infestation change
(refer alignment sheets). Clean down will be recorded by the
foreman on a daily checklist for rehabilitation.
All vehicles, plant and equipment will be kept visually clean (as
practicable) at all times.
Compliance checks
The service crew will make visual checks of all vehicles for
vegetative matter once every 28 days during the cycle break.
Spot-checks of plant and equipment, which are expected to
predominantly remain within the ROW and associated work areas,
will be randomly carried out by a nominated person.
25% of plant or equipment will be checked per work cycle.
Environmental personnel and other approved construction crew
members will continually check / review for use of unauthorised
access routes by project vehicles.
Confirmed use of unauthorised access routes will generate an
incident report.
All completed checklists will be lodged with the site environmental
officer.
Checklists and complaints registers will be reviewed regularly for
items representing non-compliance with this plan.
Vehicles, plant and equipment failing spot checks will be sent for
wash-down at the nearest facility.
Spray regime
A spraying regime will be implemented to knock back, reduce and
control weed infestation.
Weed infested areas identified in the weed survey will be pretreated by a specialist contractor prior to pipeline construction
activities commencing.
The specialist contractor will provide ongoing control during and post
construction.
Seeding
Reseeding will be carried out during rehabilitation to provide
competition to weed species.
In improved pasture seed mix will be determined in consultation with
landholders and based on the prevailing soil and vegetation in the
area.
In remnant vegetation a native seed mix will be used.
Feral Animals
General
The workforce will be prevented from bringing dogs or other
domestic pets onto the site.
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Construction water bodies
Where possible (following a risk based assessment), exclusion fencing
will be erected around construction water bodies to help prevent
pest fauna species, specifically feral horses, cattle and pigs, from
accessing them.
As far as reasonable practicable, construction water bodies will be
designed and maintained as deep pools with steep banks, so as to not
become favourable breeding places for cane toads.
Pest barrier fences
Where the ROW crosses a pest barrier fence, APLNG will liaise with
DEEDI and any other relevant stakeholder about making a temporary
opening in the fence.
As far as reasonably practicable, movement of the relevant pest
animal from one side of the fence to the other will be prevented
while the pest barrier fence is opened.
The pest barrier fence will be reconstructed in accordance with
relevant Queensland pest management legislation as soon as
reasonably practicable.
Rodent management
Food waste will be contained within sealed rodent-proof containers
prior to disposal and will not at any time be in a condition that is
accessible to rodents.
Rodent control operations, involving baiting and trapping, will be
implemented within the vicinity of construction sites and
construction camps.
On site environmental managers will be trained to positively identify
native rodents from pest rodent species to avoid impacting on
protected species during rodent control operations.
Baiting for rodents will occur following accurate identification of
target species using non-lethal trapping methods (Elliot traps or
equivalent).
Monitoring

Monitoring will be carried out in accordance with Table 20-2.

Corrective action

All plant, equipment and vehicles failing inspections shall be taken to
the nearest available washdown location and cleaned to the
appropriate standard.
Weed outbreaks will be treated by the appointed weed contractor.
Complaints response
Complaints received from external stakeholders will be investigated.
The results of the investigation will be communicated to the
complainant within 24 hours with a record of the complaints and any
actions taken recorded in the complaints database.
For complaints received from the administering authority, the results
of any investigation (including an analysis and interpretation of any
monitoring results) and abatement measures implemented will be
provided to the administering authority within 14 days of completion
of the investigation, or receipt of the monitoring results, whichever
is the later.
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Refer to Section 7.8 for more details on complaints procedure.
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Noise and vibration

13.1. Environmental values
The Environmental Protection Act 1994 (EP Act) provides the framework for the
management of the acoustic environment in Queensland. The Environmental Protection
(Noise) Policy 2008 (EPP Noise) is subordinate legislation to the EP Act, which sets the
acoustic quality objectives, as:


Protecting the health and biodiversity of ecosystems



Ensuring a suitable acoustic environment for individuals to sleep, study or learn, or
be involved in recreation including relaxation and conversation



Protecting the amenity of the community.

Section 440ZB of the EP Act defines acceptable levels of ground vibration and air-blast overpressure for buildings as:


Airblast overpressure not to exceed 115dB Z Peak for four out of five consecutive
blasts with a maximum of 120dB Z Peak for any blast



Ground vibration not to exceed 25mm a second, peak particle velocity, for
vibrations of more than 35Hz and 10mm a second for vibrations no more than 35Hz.

Vibration criteria for human comfort are not applicable to pipeline construction because
construction vibration is transient and a minimum separation distance of 100m is proposed
between the pipeline alignment and the nearest sensitive locations. Maximum vibration
levels for prevention of damage in structures are recommended in British Standard BS7385.2
1993 'Evaluation and measurement for vibration in buildings Part 2 Guide to damage levels
from ground-borne vibration'.

13.2. Ambient noise levels
A Noise and Vibration Assessment of pipeline construction has been carried out (refer Noise
and Vibration, Lighting and Air Quality Assessment Report 620.02637-R2) which outlines the
existing acoustic environment, ambient noise levels.
Ambient noise monitoring was carried out at the northern end of Flinders Road, which is
considered to be representative of ambient noise levels in the area, from 20 February to 6
March 2008 as part of the Environmental Impact Assessment (Heggies Report 20-2014R1R4
dated 22 May 2009). Additional noise monitoring was undertaken from Thursday 30
September 2010 to Thursday 7 October 2010 adjacent to Targinnie Road and approximately
50 m south-east of the Targinnie Rural Fire Brigade and 550 m north-west of Chernih Road,
these monitoring sites were rural residential and are relatively remote from major
roadways, Industrial facilities or urban infrastructure.
In general, the baseline noise levels show the acoustic environment during winter months is
relatively quiet at all times of the day or night, except for bird calls at dawn and dusk,
rustling vegetation in response to winds, and the intermittent sound of passing vehicles at
locations within 'earshot' of major roadways.
Night-time background noise levels were consistently below the 15dB(A) detection threshold
of the monitoring instrumentation; with the exception of monitoring sites relatively close
(less than approximately 1km) to major roadways. The ambient acoustic environment often
contains significant additional sustained insect noise from cicadas and crickets during
warmer months and following rainfall, which generally causes increased background noise
levels. In addition, it is expected that agricultural activities will add significant noise to
background levels, especially during daylight hours along significant sections of the pipeline
route.
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The DEHP ‘Planning for Noise Control Guideline, 2004’ states that where background noise
levels are less than 25dB(A), a deemed background of 25dB(A) will apply. Australia Pacific
LNG has adopted a deemed background noise level of 25dB(A) as representative of the
ambient noise level along the pipeline route. However, since pipeline construction activities
will be generally undertaken during day time hours (6:30am to 6:30pm), it is expected that
the background noise levels at noise sensitive receptors could be significantly higher than
this due to agricultural and other activities in the vicinity of the pipeline.
Table 13-1 outlines noise limits for the construction phase of the project. These limits apply
for noise nuisance complaints unless an alternative arrangement to the satisfaction of and
with the written agreement of each person affected by the noise nuisance. The alternative
arrangement must be documented and must outline the duration, names of affected persons
and alternative arrangements. Noise limits for the operational phase of the project are set
out in Table 13-2.
Table 13-1: Construction noise limits for sensitive receptors
Noise level
dB(A)
measured
as:
LAMax, adj,
15 mins

Monday to Friday

Saturday

Sundays and public
holidays

7am to
6pm

6pm to
10pm

10pm
to 7am

7am to
6pm

6pm to
7am

7am to
6pm

6pm to
7am

-

42

31

42

31

42

31

Table 13-2: Operational noise limits at sensitive receptors
Noise level

Monday to Saturday

Sundays and public holidays

dB(A)
measured
as:

7am to
6pm

6pm to
10pm

10pm to
7am

9am to
6pm

6pm to
10pm

10pm to
9am

LA90, adj,
15 mins

lesser of
bg+3 or 48

lesser of
bg+0 or 40

bg+0

bg+0

bg+0

bg+0

LA10, adj,
15 mins

lesser of
bg+5 or 50

lesser of
bg+3 or 45

bg+0

bg+0

bg+0

bg+0

LA1, adj, 15
mins

lesser of
bg+10 or 55

lesser of
bg+5 or 50

lesser of
bg+5 or 45

bg+0

bg+0

bg+0

No baseline ground vibration assessment has been undertaken as there are no recognised
sources of background vibration, such as quarrying or coal mining, in the vicinity of the
proposed pipeline.
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13.3. Potential impacts
13.3.1. Construction noise
Pipeline construction activities that could generate significant noise emissions include
vegetation clearing, earthmoving and trenching, pipe laying, back-filling and rehabilitation.
Additional noise associated with boring or directional drilling could occur at major
watercourses or major road and railway crossings. Traffic and transport to support
construction activities, as well as the operation of TAFs, will contribute to noise emissions.
Trenching will generally be conducted using a continuous trenching machine or an
excavator. Trenching and pipe-laying will occur simultaneously at multiple locations along
the proposed gas pipeline route. The rate of trenching and pipe-laying will vary from 200m
to 3km per day, depending on ground conditions.
At any given noise sensitive location near the pipeline route, the individual construction
activities are typically completed within a week using standard day time (6:30am to
6:30pm) construction hours, although this will typically be spread over a period of up to
three to five months. These activities will include clearing, trenching, pipe-laying,
backfilling and remediation.
Airborne noise will consist of diesel engine noise and intermittent noise from ground
engagement of the trenching bar (scraping, rattling), or ground engagement with the
trenching bucket (scraping, knocking). The noise level, character and duration of pipeline
trenching (with a trencher or excavator) and other pipeline operations is comparable to the
noise of standard road-paving operations.
Significant road traffic and heavy vehicle transportation will occur during construction of
the pipelines. The noise impact will be greatest on roads that normally have very low daily
traffic volumes. Sleep disturbance or unwanted noise intrusion is possible for some people,
depending upon individual circumstances and sensitivities. The greatest potential for
adverse noise impacts will be during the night or early morning.
Construction and operation of temporary workers accommodation facilities will generate
noise emissions. Typical accommodation facility noise sources include air conditioning units,
kitchen exhaust fans and power generation plant.
13.3.2. Ground vibration
The majority of infrastructure will be constructed using conventional earthmoving methods
and are unlikely to generate significant ground vibration at any receiver location.
Potential impacts of ground vibration and blast overpressure are cosmetic or minor
structural damage to property (such as dwellings and swimming pools) and heritage listed
structures, disturbance of work or relaxation, or temporary disturbance of livestock.
Levels of ground vibration associated with a range of mechanical construction vibration
sources decrease with distance, and after 100m become insignificant for all trenching
activities likely to occur, except for blasting.
13.3.3. Operation
Noise associated with operation of the gas pipeline is expected to be minimal and confined
to rare occasions when pressure release may be necessary for safety or maintenance
reasons. Any such depressurisation would occur at main line valves or scraper stations over a
short period. Main line valves have been located away from dwellings.
There will be occasional traffic noise associated with periodic inspection of the pipeline and
maintenance activities.
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13.3.4. Decommissioning
Noise associated with decommissioning of the gas pipeline is expected to be minimal and
confined to removal of above-ground infrastructure, such as main line valves. Main line
valves have been located away from dwellings.
There will be occasional traffic noise associated with periodic inspection of the
rehabilitation works.

13.4. Noise and vibration environmental management plan
Table 13-3: Noise management plan
Environmental
protection objectives

To construct, operate and decommission the gas pipeline in a manner
that has minimal impact to the qualities of the acoustic environment
that are conducive to the following:


The health and biodiversity of ecosystems



Human health and wellbeing, including by ensuring a suitable
acoustic environment for individuals to sleep, study or learn,
be involved in recreation, relax and converse



The amenity of the community.

In relation to vibration, the structural and cosmetic integrity of nonindigenous cultural heritage sites and dwellings is to be protected.
Standard and
measurable indicators

Noise from construction activities will not cause an environmental
nuisance at any sensitive or commercial place without the prior written
consent of the affected persons.

Control strategies construction

General construction noise
Out-of-hours (6:30pm to 6:30am) construction activities within 2km of
sensitive receptors will be restricted, unless alternative arrangements
have been agreed with the potentially affected residents.
Residents and / or businesses within 200m of non-standard trenching
operations (such as rock sawing and rock-hammering) will be notified
prior to commencing activities that are scheduled during day time
hours (6:30am to 6:30pm).
No out-of-hours construction activities (6:30pm to 6:30am) without
consultation with potentially affected residents, prior notification of
unavoidable construction activities and possible compensation
arrangements.
An initial assessment into potential noise emissions must be undertaken
prior to activities occurring. If noise emissions are likely to exceed the
limits set out in Table 13-1 and Table 13-2, Australia Pacific LNG will
take all appropriate measures to either relocate the activates or
incorporate noise abatement and/or attenuation measures to mitigate
those impacts.
Traffic and transport
Truck deliveries to laydown areas and the pipeline ROW will be
undertaken between 6:30am and 6:30pm, unless directed by road
authorities for movement of oversized loads for safety reasons and to
minimise traffic disruption.
Suitable routes and times of travel will be identified prior to
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construction to reduce disturbances to residents and traffic conditions.
A traffic management plan will be developed and will include
management of noise associated with traffic during the construction of
the pipeline. This may include speed restrictions, and management of
night-time traffic along roads adjacent to residential or other sensitive
land uses.
Low Frequency Noise
Low Frequency noise is considered an environmental nuisance if
monitoring shows that noise emissions exceed 50dB(Z) when measured
at the sensitive receptor and the difference between internal Aweighted and Z-weighted noise levels is no greater than 15dB.
Blasting Activities
Notifications will be undertaken to all sensitive receptors within a 1km
radius of any blasting activities.
Noise from blasting operations must not exceed the airblast
overpressure levels specified in the Environmental Protection (Noise)
Policy 2008, and DEHP’s “Guideline for Noise and Vibration from
Blasting”.
Monitoring will be undertaken at any sensitive receptor where the blast
uses more than 20kg maximum instantaneous charge and/or he blast is
closer than 700m from a receptor. The monitoring will include;
maximum instantaneous charge; location of the blast within the site
(including any bench level); airblast overpressure (dB Linear Peak);
peak particle velocity (m/s); location, date and time of recording;
measurement instrument; meteorological conditions and distance from
blast.
Monitoring of Blasting will also occur when requested by the
administrating authority or should valid complaints about blasting or
vibration be received.
Control strategies operations

The pipeline will be operated to meet the acoustic quality objectives
of the EPP Noise.
Venting at mainline valves as part of routine maintenance activities
will be minimised.
Prior to undertaking activates in an area the may impact on a sensitive
receptor, an assessment of the potential noise impact will be
undertaken. Should this determine that there may be a noise impact
above the noise limits outlined in Table 13-3, appropriate noise
abatement, attenuation or other strategies will be put into place to
limit potential disturbance resulting from the activity.
Landowners in proximity to valves will be notified of any blow down
activities so as to manage the noise associated with this activity.
Routine pipeline inspection and maintenance activities will be
undertaken during standard working hours (6:30am to 6:30pm, Monday
to Saturday).

Control strategies –
decommissioning

Removal of above-ground infrastructure, such as main line valves, will
generate minimal noise and any machinery or equipment used will be
operated and maintained to prevent emission of excessive noise.
Routine inspection and maintenance activities associated with
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rehabilitation will be undertaken during standard working hours
(6:30am to 6:30pm, Monday to Saturday).
Corrective action

Complaints response
Noise complaints received from external stakeholders will be
investigated. The results of the investigation will be communicated to
the complainant within 24 hours with a record of the complaints and
any actions taken recorded in the complaints database.
For complaints received from the administering authority, the results
of any investigation (including an analysis and interpretation of any
monitoring results) and abatement measures implemented will be
provided to the administering authority within 14 days of completion of
the investigation, or receipt of the monitoring results, whichever is the
latter.
Noise monitoring will be undertaken when requested by the
administrating authority, Noise monitoring will include:
L AN, T (where N equals the statistical levels of 1, 10 and 90 and T = 15
minutes);
L

Aeq adj, 15 mins

background noise level as L A90, T,
Max L pA, 15 mins
The level and frequency of occurrence of impulsive or tonal noise and
any adjustment and penalties to statistical levels;
Atmospheric conditions
Effects due to extraneous factors such as traffic noise
Location date and time of monitoring
If the complaint concerns low frequency noise, one third octave band
measurements in dB (LIN) for centre frequencies in the 10 – 200 Hz
range for both noise source and the background noise in the absence of
the noise
Should a valid complaint be received, noise monitoring will be
undertaken at the sensitive receptor to ensure compliance within the
specified construction noise limits outlined within Table 13-1.
Refer to Section 7.8 for more details on complaints procedure.

14.

Social
An overall Social Impact Management Plan (SIMP) has been prepared for the Australia Pacific
LNG Project. Australia Pacific LNG will be directly responsible for matters related to the
pipeline route. This section provides a brief summary of the values, potential impacts and
management measures that will apply to the Project.

14.1. Environmental values
14.1.1. Social baseline
The key communities that are in the region of the pipeline route are:


Mount Larcom: a small rural community approximately 20km west of Gladstone. The
community supports the surrounding agricultural area and Australia Pacific LNG
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proposes to locate an accommodation camp in close proximity to the community
(this will be in support of the Australia Pacific LNG main pipeline system and is
addressed in the EM Plan for that pipeline. Consultation with community members
highlights strong support for this proposal.


Gladstone: is a major port city in Queensland with a population of 30,734. It is also
a major industrial centre with large-scale alumina refineries, aluminium smelters,
cement and chemical manufacturing, power generation and associated service
industries. Australia Pacific LNG will import coated pipe through the Port of
Gladstone for distribution along the pipeline ROW.

A comparison of the statistical local areas (SLA’s) along the gas pipeline route and
Queensland averages based on the most recent accurate information available at the time
of compilation was carried out is presented in the main Australia Pacific LNG pipeline
system EM Plan and is not repeated here.
This section focuses only on the social issues directly related to the pipeline.
14.1.2. Community values
Key issues raised for the communities in the region surrounding the pipeline are presented
in Table 14-1, based on themes from these discussions.
Table 14-1: Summary of key stakeholder issues
Land use
Collaboration with other industry recommended

Shared pipes

Native title, environmental challenges and co-location of
infrastructure corridor

Route of gas pipeline.
Changes to long-term land uses

Weed management
Environment
Australia Pacific LNG should consider purchasing land with the
intention of converting to national park

Environmental management
Off-setting flora and fauna impacts

Spoil management
Common gas pipeline infrastructure
Accommodation
Housing and gas pipeline synergies
Impacts of workforce to local towns

Staging construction with other
proponents to utilise common facilities

Location of TAFs
Social Infrastructure
Limited health services in some regions could be further
affected by the resource projects

Level of health facilities that will be
available for the TAFs

Limited medical support facilities and staff available in Biloela

Collaborate with community to plan for
long-term social services

Site selection
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Depth of pipes

Use of easements

Route of gas pipeline

Co-location of TAFs

These values were taken into consideration and used to inform the assessments and development
of management and mitigation strategies.
14.1.3. Community and stakeholder engagement
Australia Pacific LNG and its joint venture member partners Origin and ConocoPhillips have
carried out extensive consultation throughout the development and EIS stages of the Project
and will continue to do this during the construction and operation phases of the Project.
Key stakeholders that have been consulted with included the broader community,
landholders, peak industry groups, Indigenous Australians, as well as local, Queensland and
federal elected representatives and officers from regulatory bodies, and environmental,
agricultural and business groups.
A variety of forms of communication have been implemented with face-to-face consultation
being the preferred method of contact with the community. Direct contact has allowed
project details to be communicated to those who may have limited access to, or
understanding of, certain information tools, such as the internet. Two-way communication
flows also provided instant feedback about issues from a sample of the population and an
invaluable testing platform for possible mitigation strategies.
Of all stakeholders groups, it is expected landholders will be the most directly impacted by
the pipeline as infrastructure will be developed on their land. For this reason, Australia
Pacific LNG has sought to establish productive and enduring working relationships with
landholders to ensure interruptions to their daily life and business operations are minimised.
To achieve this, Origin (on behalf of Australia Pacific LNG) employs a team of local
Landowner Liaison Officers (LLOs), who consult with landholders in the gas fields regions on
an ongoing basis. Apart from providing project updates, the officers are responsible for
developing a detailed understanding of the landholders' farm plan and business. Specifically,
the roles of the LLOs are to:


Inform and involve affected landholders throughout the Project's development



Seek input to fully understand the nature of the individual property, not only
current land use, but any future plans



Discuss work activities in advance of work beginning on a landholder's property



Ensure privacy, property and business activities are respected



Work with the landholders to minimise the potential impact, where practicable, on
the land and business operations



Work with other project personnel and contractors to ensure all activities are well
coordinated and cause minimal disruption to daily activities



Answer any questions and work through any concerns and opportunities relating to
project activities.



Negotiate an option for easement, and conduct and compensation agreements.

14.2. Potential impacts
The Project has the potential to impact the social environment and communities within the
gas pipeline study area. Some impacts will be beneficial to communities whilst others, if not
appropriately mitigated, may be detrimental. Project benefits include growth in local skills,
employment and business opportunities and the potential for sustainable community
development through the establishment of partnerships with governments and community
groups. Without mitigation, the Project could also directly impact on access to affordable
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housing, increase pressure on local services and facilities, increase demand on the local
workforce and further polarise socio-economic groups in the community.
A summary of the social impacts identified for the construction and operation stages of the
gas pipeline and the corresponding action plans being developed through the Social Impact
Management Plan in order to respond to these is set out in Table 14-2.
Table 14-2: Summary of Project impacts and benefits
Impact category

Phase

Impact and benefits

SIMP key mitigation
strategies

Population impact

Construction

Increase in population
in pipeline region

Housing and
accommodation
Workforce and training
Community investment

Demographic profile

Indigenous Australians

Construction /
operations

Construction

Increase in the
proportion of young
males due to
construction workforce
demographics

Community health and
safety

Reduced ability to
access affordable
housing

Housing and
accommodation

Housing and
accommodation

Community investment
Indigenous engagement
Workforce and training

Income and
affordability

Construction /
operations

Difficulty in securing
and retaining
employment on the
Project

Indigenous engagement

Construction

Lack of business
development
opportunities realised

Indigenous engagement

Construction

Lack of respect for
Indigenous Australian
culture

Indigenous engagement

Construction

Increased cost of living

Housing and
accommodation

Workforce and training

Local content

Community health and
safety
Community investment
Workforce and training
Employment, training
and business

Construction /
operations
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Impact category

Phase

Plan

Impact and benefits

SIMP key mitigation
strategies

capacity

Housing and
accommodation

Community health and
safety

Facilities and services

Construction /
operations

Opportunities for local
and regional businesses
to supply goods and
services to the Project.

Local content

Construction

Impact to local and
regional businesses
losing employees to the
Project.

Workforce and training

Construction

Impact on operation of
agricultural business

Land access and land
use

Construction

Increase in housing
and/or rental prices
caused by increased
demand and limited
supply resulting in poor
levels of housing
affordability and an
over-inflated market

Housing and
accommodation

Construction

Increased demand for
hotel/motel
accommodation
presents challenges for
competing local
industry and businesses

Housing and
accommodation

Construction

Potential for socially
unacceptable
behaviour due to the
increase in population
and changed
demographics

Community health and
safety

Construction

Increased road traffic
reducing road safety
and causing traffic
congestion

Construction

Increased demand for
community support
services and facilities
(for example child
care, public transport,
airport, family
services).

Community investment

Increased demand on
medical and health

Community investment

Construction
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Impact category

Community values and
lifestyle

Phase

Plan

Impact and benefits

SIMP key mitigation
strategies

services

safety

Construction

The region’s growth
may impact local
community values and
residents’ lifestyle
patterns

Community investment

Construction

Impact of lighting, dust
and noise to
community amenity
and lifestyle

Community health and
safety
Workforce and training

14.3. Social management plan
A Social Impact Management Plan (SIMP) has been developed in accordance with the
Queensland State Government’s Sustainable Resource Communities Policy (2008). The SIMP
identifies actions Australia Pacific LNG will undertake alone or in cooperation with its
contractors and other stakeholders to mitigate the social impacts arising from the project
on the communities in which it operates.
The SIMP identifies six action plans which aim at mitigating social impacts, provides a
framework for a monitoring program which will seek to monitor and measure the
effectiveness of the SIMP and a community engagement strategy which will promote the
ongoing role of the communities in which Australia Pacific LNG operates throughout all
stages of the SIMP.
Table 14-3: Social management plan
Environmental
protection objectives

To maintain open communication with the community and ensure that social
impacts are appropriately managed during the life of the Project
To implement targeted strategies addressing the key themes of:


Housing and accommodation



Community investment



Indigenous engagement



Workforce and training



Local content



Community health and safety.

Standard and measurable
indicators

Each action plan within the SIMP provides a list of key performance criteria
which will be used to gauge whether the objectives are being achieved.

Control strategies construction

As part of the SIMP, the following action plans will be developed and
implemented:


A housing and accommodation action plan – to mitigate the potential
impacts of rising housing costs due to the influx of construction and
operational workforce.



A community investment action plan – to mitigate social impacts and
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leverage off project induced benefits and will include:
-

Investment in social infrastructure

-

Partnerships between Australia Pacific LNG and community
organisations

-

Sponsorships and donations to local organisations’ projects or
events

-

Australia Pacific LNG employee giving and volunteering



An Indigenous engagement action plan – to mitigate social impacts to
the Indigenous community and traditional owners.



A community health and safety action plan - to mitigate the potential
impacts to health and safety of the community from the construction
and operation of the gas pipeline.



A Workforce and training action plan - to provide training for existing
and potential employees



A local content action plan - to encourage local business participation
in the project.

A Monitoring, review and reporting program will be developed as part of the
SIMP to measure the effectiveness of the action plans, to increase Australia
Pacific LNG’s understanding of the communities in which it operates, and to
foster continuous learning.
Corrective action

Local landholder liaison officers will be allocated through a process that
identifies need via existing or prior relationships, area/region (territory) or
topic (subject specialist).
Individual stakeholders will be provided with the name and contact details of
their dedicated local landholder liaison officer during the consultation and
development process.
On receiving a call or contact regarding a request for information, specific
query or complaint the relevant local landholder liaison officer will:


Respond within one working day



Contact the stakeholder, gains detail of the query, seek to gain
agreement with the stakeholder around what the next steps will be
including the timeframe and identify the appropriate information
required to gain a resolution



Escalate the issue if the stakeholder is unsatisfied with the information
or resolution being provided by the liaison officer.

Australia Pacific LNG will resolve concerns within 20 business days, where
possible.

15.

Heritage

15.1. Environmental values
15.1.1. Indigenous cultural heritage values
Under Queensland’s Aboriginal Cultural Heritage Act 2003, assessment of significance is a
matter solely for the Aboriginal parties involved. Sites listed on international or national
heritage registers (because of joint Indigenous / non-indigenous values), can be partially
assessed for significance using the principles in the Burra Charter (Marquis-Kyle and Walker
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1992). All significant Indigenous sites and places will be managed in accordance with the
cultural heritage management plan (CHMP) negotiated with each Aboriginal party.
The pipeline route is covered by the Port Curtis Coral Coast (QC01/29) native title claim
(refer to Figure 7 Appendix 1).
There are no registered Indigenous cultural heritage sites listed on the various local and
state heritage registers within 1km of the pipeline construction area. Indigenous cultural
heritage sites that are currently not registered may exist within the construction area.
15.1.2. Non-indigenous cultural heritage values
The existing non-indigenous heritage values present in the vicinity of the main gas pipeline
are associated with exploration and settlement of the areas traversed by the pipeline.
There are four known non-indigenous heritage sites located within a 1km radius of the
pipeline route which are listed in local heritage registers or are of heritage significance and
are not registered and schedules to local environmental planning schemes, National Trust of
Queensland and others recorded in local histories and heritage studies. These sites are
shown on Figure 1 Appendix 1 and listed in Table 15-1. Most sites are well outside the
construction area.
Table 15-1: Regional and/or local non-indigenous heritage sites of significance
Site Name

Proximity to
pipeline

Listing

Significance

Potential impacts

Great Barrier Reef
World Heritage
Area

Crossed

World Heritage

International
(High)

No non-indigenous
cultural heritage
sites or cultural
landscapes have
been identified in
this portion of the
pipeline corridor

Una fishing vessel

Not affected

Nil

Local (Low)

Not affected

Graham Creek

600m north of
proposed pipeline
alignment

Nil

High (Local)

Avoided

Timber barge

1.07km north of
proposed pipeline
alignment

Nil

Moderate (Local)

Avoided

Jetty

700m north of
proposed pipeline
alignment

Nil

Moderate (Local)

Avoided

Timber fences

Crossed by
proposed pipeline
alignment

Nil

Low (Local)

Up to 5 fence
posts will be
removed by
pipeline
construction

Price family house
site

Near proposed
pipeline
alignment

Nil

Moderate (Local)

Evidence from
oral history. Not
located in project
area during
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Site Name

Proximity to
pipeline

Listing

Plan

Significance

Potential impacts
fieldwork. Will be
avoided.

William Price’s
grave

Near proposed
pipeline
alignment

Nil

High (Local)

Evidence from
oral history. Not
located in project
area during
fieldwork. Will be
avoided.

15.2. Potential impacts
15.2.1. Indigenous cultural heritage potential impacts
The Pipeline route will not have any impacts to registered cultural heritage sites.
There is the potential for previously undetected Indigenous cultural heritage to be revealed
during further site investigations. Unrecorded items of Indigenous cultural heritage are also
likely to be identified in unexamined areas of the alignment.
15.2.2. Non-indigenous cultural heritage potential impacts
The only site that will be likely to be impacted by the pipeline is the timber fence posts on
Curtis Island. These are of low significance and of a local nature.
There is the potential for previously undetected sites to occur in the pipeline corridor which
may be impacted during construction.
It is anticipated that no impacts to non-indigenous cultural heritage will occur during the
operational phase of the gas pipeline.

15.3. Heritage management plan
15.3.1. Indigenous cultural heritage management strategy
Australia Pacific LNG has undertaken extensive engagement with endorsed Aboriginal parties
throughout the EIS process. Australia Pacific LNG remains committed to working with
endorsed Aboriginal parties during the development of the gas pipeline through the
implementation of the agreed CHMPs.
The protection of Indigenous cultural heritage is a core requirement for development of the
gas pipeline. The general Indigenous Cultural Heritage Management Plan, outlined in Table
15-2, will be adopted as the minimum standard required for Indigenous cultural heritage
protection during the development of the gas pipeline.
More prescriptive management measures are documented in each of the CHMPs agreed with
each endorsed Aboriginal party.
Table 15-2: Indigenous cultural heritage management plan - general
Environmental
protection objective

To construct and operate the gas pipeline with minimal impacts to Indigenous
cultural heritage values.

Standard and
measurable indicators

Implementation of approved CHMPs.

Control strategies -

Site protection and management will be undertaken through the

No unauthorised impacts to Indigenous sites or heritage.
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implementation of agreed CHMPs, recognising the primary role of Indigenous
people in the custodianship of their heritage. CHMP procedures may include:
Avoidance of Indigenous cultural heritage, where practical
Further detailed field investigations
Relocation of cultural heritage items (if practical and appropriate)
Training of project personnel in the identification of cultural heritage and the
requirements of the respective CHMPs, which may include additional
assessment of project areas
Processes for the management of the CHMP, such as conflict resolution process.
Management measures during construction will include:
Cultural heritage induction for the workforce and monitoring of specific
construction areas
Any areas where clearing is to be reduced to avoid cultural heritage items will
be flagged appropriately
Identified cultural heritage sites will be fenced off during construction to
restrict access and avoid disturbance, or managed in accordance with the
relevant CHMP.
In the event of accidental discovery, the CHMP procedures will be followed.
Australia Pacific LNG has developed procedures to cover any instances where
there are no specific procedures dealing with accidental discovery in the
relevant CHMP’s. In general these procedures will address:
Stop work and isolation requirements
Reporting requirements and hierarchy
Additional assessment requirements
Procedure for recommencement of work.
In the event suspected human remains are discovered, Australia Pacific LNG will
use the DEHP procedure for Discovery of Human Remains. This procedure
addresses issues such as:
Notification hierarchy including the Police
Isolation of the work area
Advice to relevant aboriginal parties for the area.
The remains will not be disturbed until all necessary investigations have been
completed.
Following completion of the pipeline, cultural heritage items recovered prior to
construction and items identified and salvaged during construction will be
managed in accordance with the relevant CHMP and / or in consultation with
the relevant aboriginal party.

Corrective Action

Corrective action measures will be developed and implemented in accordance
with the agreed CHMP for the area and in consultation with the relevant
endorsed aboriginal party.

15.3.2. Non-indigenous cultural heritage management strategy
To protect non-indigenous cultural heritage in the gas pipeline corridor, the strategy
outlined in Table 15-3 will be adopted during the construction phase. The principles that
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indigenous cultural heritage sites, in addition to identification and protection of newly
identified sites. The strategy follows a hierarchical approach to minimise impacts to nonindigenous cultural heritage through avoidance, relocation of the artefact, or adjustment to
work methods where avoidance or relocation is not possible. In these cases, detailed
recording would also be the minimum requirement.

Table 15-3: Non-indigenous cultural heritage management plan
Environmental protection objective

Preservation of existing heritage sites of local, state and national
significance during construction and operation of the pipeline.

Standard and measurable indicators

No unauthorised impacts to non-indigenous cultural heritage
sites.

Control strategies - construction

Field surveys will be completed following route refinement by
engineers, construction personnel and ecologists to finalise
locations and determine any expected impacts / management
measures to heritage sites.
All historical sites identified as potentially being impacted by
Project activities will be monitored in accordance with the
relevant approval and permit conditions.
A building condition assessment will be carried out on vibration
sensitive non-indigenous heritage sites located within 100m of
project activities that involve the use of rock breaking
equipment, blasting or other activities likely to cause significant
vibration. Specific mitigation measures will be developed with
the Project Archaeologist to ensure there are no detrimental
impacts.
The Project Archaeologist will be available to ensure the timely
reporting and protection of heritage items and archaeological
artifacts discovered during construction, consistent with
requirements under the Queensland Heritage Act 1992.
Workforce inductions will include information on the importance
of non-indigenous heritage sites and the procedures to be
followed on their discovery.
Australia Pacific LNG has procedures that will be implemented to
manage unanticipated non-indigenous heritage finds. These
procedures include:


Stoppage of work in the vicinity of the suspected
heritage site and installation of a temporary buffer of at
least 50m to ensure that impacts are avoided



Notification and reporting hierarchy – inspection of the
suspected heritage items by the Project Archaeologist to
assess them and ensure that the provisions of the
Queensland Heritage Act 1992 in relation to nonindigenous archaeological sites are met.



Where relevant, the Project Archaeologist will liaise
with officers of DEHP to ensure heritage items are
properly recorded, their significance assessed, and
appropriate management measures implemented. These
measures may include: the protection and avoidance of
the site; investigation and recording of the heritage
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items; removal of the heritage items, the relocation of
facilities; or excavation of the historical items and the
removal for safekeeping.


Corrective actions

Prior to works recommencing, or if new non-indigenous
cultural heritage material is discovered, the Project
Archaeologist will liaise with DEHP and the respective
regional councils in relation to determining the need to
obtain permits to interfere with non-indigenous cultural
heritage in accordance with the Queensland Heritage
Act 1992 or local council provisions.

Corrective actions may include:


Cease work in the immediate area and investigate



Fence off additional buffer



Relocate infrastructure.

15.4. World Heritage and National Heritage Places
The boundaries of the Great Barrier Reef World Heritage Area (GBRWHA) and Great Barrier
Reef Marine Park (GBRMP) are mutually exclusive; however the GBRWHA encompasses the
area of the Narrows Crossing Project, while the GBRMP does not. The Great Barrier Reef was
inscribed on the World Heritage List in 1981 forming the GBRWHA. The World Heritage
criteria against which the Great Barrier Reef was listed remain the formal criteria for this
property. The Great Barrier Reef is also on the National Heritage Register.
The significant impact guidelines (policy statement 1.1) indicate an action is likely to have a
significant impact on the World Heritage values of a declared World Heritage property or on
the National Heritage values of a National Heritage place if there is a real chance or
possibility that it will cause:


One or more of the World Heritage or National Heritage values (respectively) to be
lost



One or more of the World Heritage values or National Heritage values (respectively)
to be degraded or damaged



One or more of the World Heritage values or National Heritage values (respectively)
to be notably altered, modified, obscured or diminished.

Whilst changes have since been made to the construction methodology for the pipeline
across the marshlands and Narrows Channel these do not affect the construction within the
terrestrial sections of the pipeline route addressed by this EM Plan. Therefore construction
of the terrestrial sections of this portion of the pipeline route is not considered likely to
cause any significant impact to World Heritage or National Heritage values.
Potential Impacts and Management Measures
The following potential impacts and management measures have been identified relative to
World Heritage and National Heritage values:
Light Pollution
Australia Pacific LNG is committed to use a sensitive lighting approach to reduce light spill
impact on fauna, in the unlikely event that night works are required.
The light sensitive approach will be to use directional lighting that faces away from any
habitat features in proximity to the pipeline ROW to ensure minimal light spill into these
areas.
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Complicating any assessment is the highly modified light regime already present in the
Gladstone area, which will be further modified by future planned developments.
Erosion and Sediment Control
Soil erosion associated with development of the gas transmission pipeline is considered to
be a key project risk in relation to water quality impacts. It can result in scarring of the
landscape, gullying of local drainage lines and adverse water quality impacts in run off
areas, such as the GBRWHA and GBRMP.
This risk will be substantially reduced by effective mitigation and management measures,
based on a good understanding of the soil characteristics in areas likely to be disturbed by
construction activities. Australia Pacific LNG recognises the significant risk of soil erosion
and will implement appropriate measures to avoid or minimise erosion impacts. These will
include:


Carefully designed water diversions



Erosion and sediment control

Topsoil segregation and handling procedures
Acid sulfate soils
Soils comprising hydrosols occur over land within the ’bundled’ crossing area (i.e. within the
lower lying areas associated with mudflats, saltpans and flats). These soils are prone to
generate acid sulfate following disturbance and exposure to the air which can cause
mobilisation of heavy metals in runoff. The terrestrial ROW areas at Phillipies Landing Road
and on Curtis Island are at elevations where the likelihood of encountering acid sulfate soils
is low. Regardless, further detailed investigations are planned to assess the full extent of
the acid sulfate soils hazard, and an acid sulfate soils management plan will be developed
as part of the Project's overall construction environmental management plan in accordance
with the Queensland 'Acid sulfate soil technical manual – soil management guidelines'. A
site specific Acid Sulfate Soils management plan will be developed as a component of the
construction contractor’s CEMP.
Management measures relating to identified risks to key environmental values of World
Heritage and National Heritage places are being incorporated into the construction
contractor’s CEMP which is currently under development for the terrestrial sections of
PPL162.
Furthermore, management measures to ensure no run-off or sediment discharge to the
waters of the Narrows Channel are set out in Table 11-5, Table 11-6 and Table 17-2.

16.

Waste

16.1. Environmental values
The Environmental Protection Act 1994 (EP Act) provides the framework for the
management of waste emissions to the environment in Queensland. The Environmental
Protection (Waste Management) Policy 2000 (EPP Waste) is subordinate legislation to the EP
Act and sets the waste management objective, which is to be achieved by:


Identifying the environmental values to be enhanced or protected



Providing a framework to:
-

Ensure waste management is consistent with ecologically sustainable
development

-

Minimise the impact of waste on the environment

-

Minimise the quantity of waste generated
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-

Promote efficient use of resources and maximum use of waste

-

Continuously improve waste management activities

Plan

Providing for the preparation of waste management programs and industry waste
reduction programs.

The EPP Waste outlines the waste management hierarchy as an optimal waste management
tool, which moves from most preferred to least preferred:


Waste avoidance



Waste re-use



Waste recycling



Energy recovery



Waste disposal.

One of the principles highlighted in the EPP Waste, applicable to the management of wastes
associated with the Project, is the 'polluter-pays principle'. This principle states “all costs
associated with the management of waste should, if practicable, be borne by the persons
who generated the waste”.
The waste management hierarchy and the 'polluter pays principle' have important
ramifications for the design of a waste management program. The waste hierarchy is
specifically designed to reduce the amount of waste a project produces, while the polluter
pays principle encourages 'cleaner/greener' design by the proponent by ensuring they are
held accountable for any wastes the Project may produce.
The environmental values that have the potential to be impacted by waste are:


Life, health and wellbeing of people



Diversity of ecological processes and associated ecosystems



Land use capability, having regard to economic considerations



Management of finite resources.

The management of waste must protect these values during the construction, operation and
decommissioning of the gas pipeline.

16.2. Potential impacts
16.2.1. Construction
Waste will be generated through the construction of the high pressure gas pipeline and
associated infrastructure. The major waste streams generated during the construction phase
have been identified in the main Australia Pacific LNG EM Plan and takes into account the
wastes that will be generated in the construction of the pipeline.
No additional specific pipeline wastes are anticipated for the pipeline.
Construction of the gas pipeline will generate relatively minor quantities of non-reusable or
non-recyclable wastes. Other wastes will include steel pipe offcuts, packaging and general
waste. Wastes will be transported to the nearest waste management area for segregation,
storage and transport off-site by a licensed waste contractor.
Green waste and spoil material will be re-used onsite during rehabilitation.
Following the construction of a section of high pressure pipeline, hydrostatic pressure
testing (hydrotesting) will be conducted. Use of additives in hydrotest water will be
minimised and, where possible, test water will be re-used to reduce the amount of water to
be managed. Where re-use is not possible, the water will be tested and managed as
described in Table 17-2.
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The hydrotest water management procedures will aim to maximise the efficiency of testing,
taking into consideration the timing of construction and commissioning, and will follow good
environmental practice. Disposal to land will only occur where an assessment of water
quality meets relevant criteria and relevant approvals have been obtained.
Australia Pacific LNG does not propose to construct any new landfills associated with the
pipeline development. Waste will be disposed of at existing facilities.
16.2.2. Operation
Minimal wastes will be generated during the operation of the gas pipeline and associated
infrastructure and, again, these have been addressed within the main Australia Pacific LNG
pipeline system EM Plan. The major waste streams generated during the operational phase
are:


Packaging and waste oils and greases



Sludge from pipeline cleaning



Contaminated soil from fuel / sludge spills.

Waste oils and greases will be generated during inspection and maintenance activities on
the pipeline and from the aboveground facilities (i.e. mainline valves, scraper stations).
These wastes will be stored and bunded in accordance with Australian Standard AS1940,
before being transported off-site to a suitable recycling facility or licensed landfill.
Scheduled inspection and maintenance activities for the pipeline include pigging, which may
result in the generation of sludge. This is classified as regulated waste and will require
transport by a licensed contractor to a licensed regulated waste landfill.
16.2.3. Decommissioning
Minimal wastes will be produced during the decommissioning and final rehabilitation of the
gas pipeline provided that the pipeline is purged of gas and left in the ground. The design
life of the pipeline is at least 50 years. Australia Pacific LNG has not undertaken a detailed
assessment of the type and quantity of waste generated during decommissioning of the gas
pipeline. However, it can be expected that all aboveground facilities and equipment will be
dismantled and removed.
Where feasible, the following material and equipment will be re-used:


Mainline valves



Scraper stations.

The material and equipment likely to be suitable for recycling includes:


Steel



Electrical equipment and cabling



Control systems equipment



Fencing.

The material and equipment likely to be unsuitable for either re-use or recycling and may
require disposal includes:


Plastic and glass fibre reinforced plastic tanks



Sludge from pipelines and equipment.

16.3. Waste management plan
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The waste management plan is set out in Table 16-1 and is based on the waste management
hierarchy of:
Waste avoidance, which will be achieved through the consideration of alternative products,
implementation of alternative technology and procurement processes, including the
provision of contracts with companies encouraging sustainable waste management
practices.
The use of pipe with protective coating applied off-shore will play an important part in
waste avoidance for the gas pipeline. Pipe will be ordered and delivered to meet the
detailed design requirements. This will substantially reduce the quantities of some waste
streams associated with the construction phase, including scrap steel.
Re-use of waste will be achieved through identifying re-use opportunities onsite and
subsequently identifying market demands for waste items. To maximise re-use opportunities
wastes will be segregated. Waste items include timber pallets and scrap metal. Treated
hydrotest water could be re-used for subsequent hydrotest sections or for re-use by third
parties.
Waste recycling will be a large component of the waste management strategy. A large
percentage of the waste generated through the Project can be recycled, including:


Waste oils



Construction materials, including pipe off-cuts, timber



Scrap ferrous and non-ferrous metal



Welding consumables



Paper and cardboard, glass, some plastics, tins and cans.

Australia Pacific LNG will encourage local businesses to take advantage of opportunities for
re-use and recycling, if available, or initiate opportunities, if unavailable.
Regulated waste that can be recycled will be transported off-site by a licensed contractor to
an appropriate recycling facility.
Disposal of wastes will only be used where there is no other option available. General waste
will be transported to a local landfill for disposal in accordance with regulatory
requirements. Regulated waste will be transported off-site by a licensed contractor to an
appropriate regulated waste facility.
Table 16-1: Waste management plan
Environmental protection
objectives

Standard and measurable
indicators

To construct the pipeline in a manner that has minimal impact to the qualities
of the environment that are conducive to:


Life, health and wellbeing of people



Diversity of ecological processes and associated ecosystems



Land use capability, having regard to economic considerations



Management of finite resources.

The objectives of this plan are to:


Minimise contamination of the site



Appropriately manage waste generated on-site



Avoid wastes entering the site



Minimise waste generated from the site



Maximise waste recycling and reuse.
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The measureable indicators for this plan are:

Control strategies construction



Zero contaminants or wastes are discharged to land or water on-site



Zero unauthorised discharges of contaminants or waste to land or
water off-site



Minimise the quantity of wastes disposed to a landfill



Dispose of all waste appropriately



Zero complaints relating to waste management.

All vegetation and soils will be reused on-site.
Specific waste management procedures will be developed during construction
to monitor the quantities of waste material generated and specific processes
on how each waste stream will be developed.
Waste minimisation
Where possible, contracts will be established with companies that minimise
waste through their production process, maximise recycling of waste produced
and maximise recycling opportunities of the used end product and associated
packaging waste. Procurement of pre-fabricated materials will be encouraged
to reduce the quantity of waste at site.
General wastes
General wastes will be separated and stored within designated labelled bins in
the waste management area as follows:


Aluminium cans, glass, recyclable plastics



Paper and cardboard



General waste, including putrescibles



Batteries.

Hazardous wastes
Hazardous wastes will be stored within sealed containers within a bunded area.
The following measures will be implemented to prevent environmental harm:


Bunds will be designed in accordance with Australian Standard AS1940
– The storage and handling of flammable and combustible liquids



Bunds containing liquid will be pumped out as required and disposed
of appropriately



Where practicable, all loading and unloading will take place within the
containment area



Containers storing hazardous waste will be securely closed



Regulated waste will be stored a minimum of 100 metres away from
watercourses



All sewerage effluent will be inspected daily for leaks



All containers will be labelled for clear interpretation of the contents



Hazardous wastes will not be mixed with non hazardous wastes



Spills containment material and spill kits will be provided.

Material safety data sheets for waste products will be kept onsite and made
accessible to all personnel working with or within the location of the
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designated waste storage area.
Waste transport
A licensed waste management contractor will be contracted to supply bins,
transport waste and dispose of non-recyclable waste at local licensed landfills.
An appropriately licensed regulated waste management contractor will be
contracted to transport regulated waste to an appropriate regulated waste
facility for the regulated waste.
Spill containment and remediation
Spill containment material and spill kits will be strategically located along the
pipeline route.
Personnel will be trained in spill response techniques.
Where appropriate in situ bioremediation will be implemented.
Waste materials from spills will be disposed of through licensed regulated
waste transport / treatment contractors.
Waste tracking
A site register will be developed and maintained for all wastes generated
onsite. It will include the following details:


Source of waste



Type of waste



Quantity of waste



Storage location



Any storage particulars



Dates of collection



Date of disposal / recycling



Name and details of transporter and facility used to dispose the
waste.

The tracking of regulated wastes will meet the requirements under the EPP
Waste. Australia Pacific LNG will only use licensed and approved contractors
for transport and disposal of waste.
Waste auditing and monitoring
Waste streams, quantities and management practices will be audited during
the construction phase of the pipeline, as part of the waste management
guidelines (refer to Table 16.4 of the guidelines). The objectives of auditing
the waste management activities onsite include:


Assessment of the actual wastes compared to predicted waste streams
and quantities



Monitor potential impacts from wastes



Review the waste transportation records



Recommend future actions to improve waste management practices



Monitor the implementation of the principles of waste management
hierarchy.

Weekly inspections will be conducted on the designated site waste
management areas to ensure that the waste material is appropriately
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separated, stored and labelled.
All unidentified wastes will be assessed to determine the appropriate
management measures to use when handling, storing, transporting and
disposing of the waste. This process may involve the investigation of a sample
of the waste material, which will be sent to an accredited laboratory for
analysis, and a risk assessment to assess the risks associated with handling and
disposal of the waste.
Training and awareness
Environmental management requirements, including waste management, will
be included in an induction and training program for all personnel employed or
contracted on the site for the construction phase.
Environmental topics will be included in toolbox talks or other on-going worker
training and awareness, as required. All project personnel will be made aware
of environmental issues relating to waste management and this plan.
Control strategies operations

Waste minimisation
Where possible, contracts will be established with companies that minimise
waste through their production process, maximise recycling of waste produced
and maximise recycling opportunities of the used end product and associated
packaging waste. Procurement of pre-fabricated materials will be encouraged
to reduce the quantity of waste.
Waste handling and storage
Any waste produced by maintenance activities will be removed to the nearest
waste management site. At that point, the waste will be handled and stored in
accordance with the applicable EM Plan for that site, which will include
separating the waste into the appropriate waste streams and use of designated
bins and / or drums, etc for the appropriate waste stream.
Spill containment and remediation
Standard procedures will be implemented for spill response and the subsequent
handling, storage and disposal for hazardous waste. Hazardous materials
generated along the main pipeline route through maintenance during operation
will be transported in accordance with Australian Standard AS1940 and other
relevant dangerous goods standards to the nearest waste management site. At
that point, the hazardous material will be handled and stored in accordance
with the applicable EM Plan for that site.
Spill containment material and spill kits will be located at surface facilities
along the pipeline and training in spill response will be conducted for all
employees. Where appropriate, bioremediation measures will be implemented
onsite to assist in remediation of any incident involving specific wastes.
Regulated waste tracking – will be in accordance with construction control
strategy.
Waste auditing and monitoring – will be in accordance with construction
control strategy.

Corrective action

Where the standard and measureable indicators are not being met, the Waste
Manager or delegate will review the relevant control strategies to identify the
corrective actions required to ensure the indicators are met. Corrective actions
resulting from this review may include improvements to:


The waste handling and storage processes to ensure the processes
effectively handle and store waste, including containment and
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preventing water contamination


The identification and use of existing local government waste
management facilities to ensure wastes are appropriately disposed of



The stormwater and hydrotesting processes to ensure the processes
minimise pollutants generated, discharge compliant water and
minimise erosion



The oily wastewater separators and processes to ensure the separators
and processes are effectively treating and disposing the separated
waste and water



The spill containment and remediation process to ensure the process
effectively implements the required procedures for spill response and
the storage, handling and disposal of hazardous waste



The regulated waste tracking process to ensure the process accurately
records all necessary details with regard to regulated waste



The waste auditing and monitoring process to ensure the process is
effectively auditing and monitoring the waste management activities



The training and awareness program to ensure all construction
personnel are aware of and understand their responsibilities with
regard to waste management.

Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant within 24
hours with a record of the complaints and any actions taken recorded in the
complaints database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring
results) and abatement measures implemented will be provided to the
administering authority within 14 days of completion of the investigation, or
receipt of the monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.

17.

Surface water and aquatic ecology

17.1. Environmental values
17.1.1. Watercourses
There is one watercourse that is intersected, which is a tributary to Humpy Creek. This
tributary is an ephemeral creek and contains a small in-stream farm dam. The creek would
only flow during rain periods. No defined creeks occur within the pipeline crossing
throughout Curtis Island; however, the beginnings of some gullies do exist.
17.1.2. Fish and macrocrustaceans
No fish species listed under the EPBC Act or Queensland Nature Conservation (Wildlife)
Regulation 2006 were caught during the dry season surveys. However, notable fish species
may be present throughout the catchments where suitable habitat exists.
Due to the ephemeral nature of the unnamed tributary of Humpy Creek, the presence of fish
would be limited to the small farm dam, located upstream of the pipeline crossing. As the
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farm dam is a constructed water body, and is isolated from other freshwater systems, the
suitability of the farm dam as a fish passage habitat is limited.
17.1.3. Macroinvertebrates
Macroinvertebrates within the pipeline crossing section of the unnamed tributary of Humpy
Creek would be limited to species that adapt to long dry periods by laying drought-tolerant
eggs. The short duration of flows within the creek would limit the reproduction and
survivability rate of most macroinvertebrates and, therefore, the unnamed creek is not
considered to provide habitat for a diverse range of species.
17.1.4. Aquatic habitat, macrophytes and wetlands
Where the pipeline crosses the unnamed tributary of Humpy Creek, no macrophytes are
present due to the dry nature of the gully. There is limited aquatic habitat value for much
of the unnamed creek. The small farm dam lies 500m upstream of the pipeline and will not
be impacted or altered as a result of the pipeline construction works.
17.1.5. Hydrology
The pipeline crosses an unnamed watercourse. The ephemeral creek joins Mosquito Creek to
form Humpy Creek. The creek is expected to flow only during rain periods.
The catchment is considered small with the contributing area to the pipeline crossing of the
creek approximately 117 hectares. The farm dam is located approximately 500m upstream
of the pipeline crossing.
The nearest long term rainfall gauges to the site are located in Gladstone, where the longterm mean annual rainfall is approximately 950mm. The climatic data exhibits high
seasonality with the highest rainfall and runoff occurring between December and March. The
higher evaporation begins in October and extends through to March, reflecting the higher
temperatures during those months. Flows in the unnamed tributary and in the gullies on
Curtis Island are not expected to produce significant flows at the pipeline crossings due to
the small contributing catchments.

17.2. Potential impacts
17.2.1. Construction
Clearing of riparian vegetation
Removal of riparian vegetation has direct and indirect impacts on aquatic flora and fauna
communities. Riparian vegetation (including tree roots, reeds, rushes) provide a food source
and habitat for aquatic fauna. This vegetation also provides shading, which offers cooler
water temperatures for aquatic fauna. Removal of riparian vegetation also allows erosion of
stream banks and subsequent sedimentation of stream beds. In some areas, depending on
surrounding land use, it will allow greater stock access to these watercourses increasing
erosion of stream banks and trampling of edge and bed habitats.
Removing riparian vegetation will provide a direct adverse impact at the crossing. There will
be a loss of shading (at least 30m in length) and a reduction of leaf litter and other debris
input into the system at this point.
Indirectly, the opening of a canopy (especially in lower order streams) allows complete
penetration of sunlight that may lead to excessive alga growth (where present). Excessive
alga growth and reduced input of leaf litter and other debris can lead to a lower diversity of
fauna at these crossings. Localised increases in water temperatures may also be a deterrent
for some aquatic species (e.g. colonisation, localised movement). It may also facilitate the
spread of weeds to downstream environments, where present.
Fish passage
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Fish passage will only be directly impacted where there is water at the site during
construction. The unnamed tributary of Humpy Creek is ephemeral and construction of the
pipeline crossing will occur during no flow periods, where practicable.
Erosion and sedimentation
Construction may result in erosion at the pipeline crossing and subsequent sedimentation of
downstream aquatic environments during the wet season, or during unseasonal rainfall
events. Increased sedimentation and associated turbidity in watercourses as a result of
pipeline construction activities could result in the following potential impacts:


Loss of aquatic macroinvertebrate fauna, if present, especially those that are sessile



Loss of aquatic flora, where present



Reduced fish habitat and impacts to breeding or spawning sites



Reduction of in-stream aquatic habitat through infilling of deep pools (an important
refuge for many aquatic species in small streams during drought conditions)



Reduced photosynthesis of macrophytes leading to a reduction in the food sources
available to many herbivorous fish



Reduced growth and life expectancy of fish species and an increased susceptibility
to disease



Interference with the abilities of fish species to navigate, locate food sources and
avoid predation



Reduction in dissolved oxygen content of water, particularly where sediments have
a high organic load, leading to respiratory stress and increased susceptibility to
disease or death of fish species.

Weed and pest species
Removal and disturbance of riparian vegetation during construction could result in the
establishment and proliferation of weed species, which could adversely impact the health
and productivity of aquatic ecosystems. Australia Pacific LNG will implement stringent weed
management control measures to avoid the risk of introducing or spreading weed species
along the pipeline route (see Table 12-10).
Water and sand sourced from riverine environments outside of the catchments and used for
construction activities could result in the translocation of noxious fish or other aquatic
species into the receiving environment. This could have a significant effect on the current
fish diversity and ecological value of these systems.
Whilst the risk of translocating pest species through pipeline construction activities is
considered to be low, Australia Pacific LNG will further reduce this risk by sourcing and
using water and sand requirements within the same catchment river system or by using
treated CSG water.
Hydrostatic test water
There are a number of potential impacts to aquatic ecosystems of any direct discharge of
used hydrostatic test water to watercourses, including scour and fill; water quality
degradation; and translocation of pest species. To minimise the risk of environmental harm
to aquatic ecosystems, Australia Pacific LNG will only dispose of used hydrotest water to
land. The location of potential discharge sites and the release of treated hydrotest water
will be carefully managed to minimise the risk of scour and fill (see Table 17-2).
Hydrology
The potential impacts on surface waterways associated with the construction of the gas
pipeline are essentially related to flood behaviour. These may result in changes in flood
levels, depths and velocities of floodwaters and temporary or long term changes in flow
paths and erosion of the banks, and scour and sedimentation of the waterway channels. The
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contributing catchments to the pipeline crossings of the unnamed tributary and the gullies
on Curtis Island are small and are not expected to generate major flows at the pipeline
crossings. Excavated material will be stored along the ROW during trenching. In the event of
a flood during the construction period, the trench may fill with water and the excavated
material be washed downstream of the pipeline ROW. The stockpiled material is not
expected to increase sediment loading significantly during a flood event.
17.2.2. Operation
The operation of the pipeline will have minimal impact on the aquatic flora and fauna
communities, as long as stabilisation of bed and banks has occurred. The following outlines
some potential impacts that may occur during the life of the pipeline.
Erosion and subsequent sedimentation
Where stabilisation of stream banks is not established or maintained, then sediment input to
the waterways will continue, especially during high rainfall intensity events or flooding. This
may result in permanent alteration of downstream environments, restrict the movement of
fish and result in a permanent loss of reproductive success in some species.
Maintenance
The potential impact of maintenance activities on the aquatic flora and fauna will be
determined by the activities undertaken. General maintenance of the ROW may remove
regrowth of larger riparian vegetation but should result in little impact on the aquatic flora
and fauna, as long as banks remain stable.
Direct impact to beds and banks of water crossings may be repeated during emergency
maintenance (e.g. pipe leakage and replacement required) of the pipeline if required at the
watercourse crossing. These impacts will be the same as the initial construction impacts and
mitigation measures will need to be developed for these unlikely potential situations.
Hydrology
As the pipeline will be installed under the natural surface, no impacts to the hydrologic and
hydraulic characteristics in the on-going operation of the pipeline are foreseen. Should any
maintenance of the pipeline be required, then the potential impacts and principles outlined
above relating to construction would apply.
17.2.3. Decommissioning
Decommissioning of the pipeline will have minimal to no impact on the aquatic flora and
fauna communities because only the above-ground infrastructure will be removed.

17.3. Surface water management plan
Table 17-1: Surface water management plan
Environmental
protection objectives

Standard and
measurable indicators
- construction

To construct and operate the gas pipeline in a manner that has
minimal impact to the qualities of the surface water and aquatic
ecology that are conducive to:


Protecting the health and biodiversity of aquatic ecosystems



Protecting the stability and function of watercourses



Human health and wellbeing.

Minimal disturbance to riparian vegetation especially the removal of
large canopy trees.
No failure of erosion and sediment control devices leading to
unacceptable soil erosion and transport of sediment outside of
construction extents.
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No barriers to fish passage.
No introduction or spread of weed species.
No translocation of noxious fish species.
No spills or incidents associated with stored fuels or other
contaminants that may result in contamination of the watercourse.
No impact to groundwater dependent species.
No change to flood afflux.
No adverse impacts to the flow of water within watercourses.
Minimised works within a watercourse during times of flow.
Construction areas within watercourses are maintained to an absolute
minimum.
No complaints about surface water aquatic ecology related matters
from the local community for the duration of the construction phase.
The release of contaminants must only occur from the following
release points:
Release
Points

Northing

Coordinates
Easting

Contamination
Source and
Location

Description of
Receiving
Environment

PLR 01

7371360

307571

PLR03

7371377

307652

Stormwater
release from
the Phillipies
Landing Road
section

Land within the
Phillipies Landing
Road Section

PLR 03

7371396

307748

PLR 04

7371709

308116

PLR 05

7371771

308271

PLR 06

7371450

307404

PLR 07

7371561

307885

PASS 01*

7371809

308366

Wastewater
collected from
the acid
sulphate soils
treatment pads
within the
Phillipies
Landing Road
Section.

Humpy Creek and
Port Curtis

HDD 01*
HDD 02*

7371827

308928

7371932

310310

Stormwater
released from
the HDD entry
and exit pads
within the
Creek Section

Humpy Creek,
Targinie Creek and
Port Curtis

ML 01*

7371911

310341

ML 02*

7372028

311864

Cofferdam
trench water
within the
Marshland
Section

Targinie Creek, The
Narrows and Port
Curtis

CI 01

7372230

314277

Stormwater
released from
the Curtis
Island Section
laydown areas

The Narrows and
Port Curtis

CI 02*

7372178.381

CI 03*

7372096.046

314308.2
73

Wastewater
collected from
the acid
sulphate soils
treatment pads
within the
Curtis Island
section

The Narrows and
Port Curtis

314362.5
82

Release points must be below Highest Astronomical Tide
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Maximum allowable turbidity in Port Curtis Water in a 48 hour period,
when measured at the monitoring sites and at the frequencies
outlined below must not exceed the following limits.
Monitoring
site

Coordinates

South

East

QE3

23042.945’

15108.591’

1

QE4

0

151 9.760’

0

23 44.881’

0

C7-1

23 44.382'

151010.794’

C3

23046.023’

15109.535’

0

P14

23 45.923’

151010.865’

P5

23046.985’

151018.392

Turbidity Limit
(6 hour EWMA
NTU)

Trigger Action
Level (6 hour
EWMA NTU)

Calculated 99th
percentile
based on 12
months data
and converted
to 6 hour
exponentially
weighted
moving average

Calculate 80th
percentile based
on 12 months
data and
converted to 6
hour
exponentially
weighted moving
average.

N/A

N/A

Note 1: Not relevant during excavation undertaken in the Narrows.
Where the petroleum activities exceed the trigger action levels
specified above, the holder of the environmental authority must
ensure that actions are taken to prevent the activities causing
exceedance of turbidity limits specified.
Daily visual monitoring and weekly photographic monitoring of
turbidity plumes will be undertaken during construction where
reasonably practicable.
Stormwater release limits (Phillipies Landing Road Section and Curtis
Island Section) must not exceed the following limits and must only
occur at the specified locations.
Release
Point

Monitoring
Point

Quality
Characteristic

Limit

Limit Type

pH

6.5 - 9

Range

PLR 01

Sediment
Basins from
which water
is being
released

Total Suspended
Solids (mg/L)

30

Maximum

Turbidity (NTU)

N/A

PLR 05

TPH (mg/l)

10

Maximum

PLR 06

Petroleum
Hydrocarbons C6
– C36 (mg/L)

N/A

N/A

Dissolved Oxygen
(mg/L)

4

Minimum

PLR 02
PLR 03
PLR 04

PLR 07
CI 03
DST 01
DST 02
DST 03

Acid Sulphate Soils Treatment Pads and Collection Ponds release limits
(Curtis Island and Phillipies sections) must be in accordance with the
following limits.
Release
Point
PASS 1
CI 01
CI 02

Monitoring
Point
Potential
acid
sulphate
soils

Quality
characteristic

Limit

Trigger
Value

Limit
Type

pH

6.5 - 9

N/A

Range

Total Suspended
Solids (mg/L)

30

N/A

Maximum
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basin /
settlement
pond

Standard and
measurable
indicators operations

Plan

TPH (mg/l)

10

N/A

Maximum

Petroleum
Hydrocarbons C6
– C36 (mg/L)

N/A

N/A

N/A

Dissolved Oxygen
(mg/L)

4

N/A

Minimum

Aluminium (total)
(ug/L)

N/A

362

N/A

Iron (total) (ug/L)

N/A

387

N/A

release.

Immediately prior to
discharge and daily duri
discharge events.
Periods of no discharge
be recorded

Riparian vegetation maintained in accordance with the rehabilitation
plan.
No erosion and scour of watercourse crossings.
No introduction or spread of weed species.
No translocation of noxious fish species.

Control strategies construction

Stormwater
A Stormwater Management Plan will be developed prior to construction
activities in any area of the project. The Stormwater Management Plan
will:


Outline values of the receiving environment.



Identify potential impacts.



Determine performance criteria and objectives.



Outline mitigation strategies (including, where applicable, cross
reference to stage specific Erosion and Sediment Control Plans).



Implementation of mitigation strategies.



Monitoring procedures.



Responsibilities.



Scheduling and sequencing.



Reporting and Auditing.



Corrective actions.

Where applicable and practicable, contaminated stormwater release will
be directed away from Graham Creek on the Curtis Island section of the
project.
No stormwater released off-site will result in build-up of sediments in
waters, roadside gutter, stormwater drain or land.
Water velocities through temporary diversions around works areas will
be maintained similar to pre-work velocities during such diversions.
Construction work inlet and outlet filters will be install end maintained
to prevent clogging of existing stormwater drains and to prevent the
release of gross pollutants.
Stormwater release from site will not cause scouring of bed or banks of
any watercourse.
A Receiving Environment Monitoring Program, in accordance with
condition B27 of PEN101718310 will be developed prior to significant
activities occurring.
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Clearing of riparian vegetation
Use of existing clearings through riparian vegetation will be maximised.
Flagging will be used mark significant riparian vegetation such as large
canopy trees that are to be retained.
Prior to clearing of riparian vegetation, photographic evidence will be
taken of crossing area to be disturbed as reference for restoration and
any complaints.
Rehabilitation and revegetation will be undertaken as soon as
construction is completed and designed to promote plant growth and
maintain groundcover.
Temporary stabilisation of the banks at watercourse crossing points will
be installed using protective materials until vegetation cover is reestablished.
Revegetation will be based on existing local vegetation and soil type
characteristics.
Access to the constructed ROW will be restricted to promote the
rehabilitation of surrounding riparian habitat.
Erosion and sedimentation
Control measures will be carried out as per Table 11-5.
Fish passage
The watercourse and gully crossings will be constructed during no flow
periods, wherever possible.
Temporary diversions will be installed in the watercourse where water
flow does or could occur during construction of the pipeline.
The duration of any temporary diversion will be limited to less than 1
week.
Groundwater dependent ecosystems
The pipeline route has been selected to avoid direct impact to artesian
mound springs.
Pipeline construction methods will be used to reduce the risk of indirect
impacts to groundwater dependent ecosystems by avoiding disturbance
of groundwater systems.
Weeds and pest fish species
Weed management will be implemented to prevent the introduction of
weed species and the spread of weed species to waterways (refer to
Table 12-10).
No water will be transferred between water catchment systems, unless
it has been treated to remove any pest fish and other aquatic species.
Spills
Any spillage of wastes, contaminants or other materials will be cleaned
up as quickly as practicable. Spills will be handled as detailed in Section
16.3.
Hydrology
Water course crossings, including vehicular and maintenance tracks, will
be generally at right angles to the direction of flow to minimise
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associated scour potential.
Control strategies operations

Routine inspections of watercourse crossing will be undertaken to
ensure riparian vegetation has developed in accordance with the
rehabilitation plan.
Any bank and scour protection measures associated with the
watercourse crossing will be maintained and monitored.
Temporary stabilisation of the banks of the watercourse crossing
points will be installed using protective materials until vegetation
cover is re-established.

Corrective actions

Erosion and sediment control devices will be cleared, repaired or
replaced whenever inspections show signs of non-compliance or
ineffective capability or capacity.
Where erosion and sediment control devices are found to be not in
accordance with the erosion and sediment control management plan,
work in the affected area will cease and the control devices will be
re-established to meet the design criteria prior to recommencing
works.
Construction activities in the watercourse will cease as soon as a
major rainfall event is forecast that will create heavy flows in the
watercourse. Work will not re-commence until a site inspection has
determined that the watercourse has returned to stable flow (or no
flow) conditions.
Where weed or pest species associated with project activities are
detected, corrective action will be undertaken in accordance with
Table 12-10. This could include controlled use of herbicide sprays or
physical capture and removal of pest species from infected
waterways.
Additional rehabilitation and / or revegetation of disturbed areas will
be undertaken in accordance with the rehabilitation plan.
Exceedance of Aluminium or Iron limits
If monitoring identify an exceedance of the monitoring trigger value
for Aluminium or Iron an investigation in accordance with the
methodology outlined within ANZECC & ARMCANZ 2000 will be
undertaken. A report will be prepared to, amongst other things, detail
the investigations carried out and the actions taken to prevent harm.
Complaints response
Complaints received from external stakeholders will be investigated.
The results of the investigation will be communicated to the
complainant within 24 hours with a record of the complaints and any
actions taken recorded in the complaints database.
For complaints received from the administering authority, the results
of any investigation (including an analysis and interpretation of any
monitoring results) and abatement measures implemented will be
provided to the administering authority within 14 days of completion
of the investigation, or receipt of the monitoring results, whichever is
the later.
Refer to Section 7.8 for more details on complaints procedure.
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Table 17-2: Hydrotest water management plan
Environmental protection
objectives

To source and dispose of hydrostatic test (hydrotest) water in a way that
minimises environmental harm to land and aquatic ecosystems.

Standard and measurable
indicators

No impact to surface water or groundwater quality from temporary storage of
hydrotest water in ponds.
No uncontrolled discharge from hydrotest water storages.
No hydrostatic testing water will be taken from tidal areas.
No controlled discharge of hydrostatic test water directly to watercourses or
within 500 metres of watercourses of the Highest Astronomical Tide mark. .
Hydrotest water will meet the following criteria prior to discharge to land:

Control strategies construction

Parameter

Maximum value

pH

6.5-8.5 (Range)

Arsenic (mg/L)

2.0

Cadmium (mg/L)

0.05

Chromium (mg/L)

1

Copper (mg/L)

5

Iron (mg/L)

10

Lead (mg/L)

5

Manganese

10

Zinc (mg/L)

5

Nitrogen (mg/L)

35

Phosphorus (mg/L)

10

Electrical Conductivity (uS/cm)

1000

Hydrostatic test water management
A Land Release Management Plan will be developed for hydrotest water
management 30 days prior to undertaking any release of hydrostatic test water.
The nature and location of hydrotest water disposal areas will be finalised as
part of the pipeline cleaning, gauging, hydrostatic testing and drying plan being
prepared for the engineering, procurement and construction phase of the
pipeline, and will be confirmed during construction.
Landholder approval will be sought where hydrotest water is disposed of
outside of the easement.
All determinations of the quality of contaminants released will be made in
accordance with the manual of “Monitoring and Sampling Manual, 2009” or as
otherwise updated.
Hydrotest water
The water required for testing will be obtained from the sources listed below,
in order of preference:


Treated water from the Project's gas fields' water treatment facilities
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Re-used water from other test sections, pumped down the gas pipeline
for the next section to be tested



Commercial suppliers



Water from local watercourses / rivers / bores.

In all situations, permits will be obtained from the relevant regulatory
authority, where required.
The use of additives in hydrotest water will be minimised.
Disposal
Hydrostatic test water will be re-used, where practicable, thereby minimising
the volumes required.
The disposal method for hydrotest water will depend on the nature of any
additives included. Specific management measures outlined within the Land
Release Management Plan will be implemented that take into account its
chemical nature and that of the receiving land, as well as other environmental
considerations.
Hydrotest water will not be released directly to waters.
Hydrotest water containing chemical additives will not be released to land
without written consent from the administering authority.
Suitable hydrotest water discharge locations will be identified and assessed in
conjunction with landowners and the administering authorities.
Hydrotest water will be discharged through silt fences, if discharge off-site is
required. Engineering controls, such as scour protection and flow limits, will be
used when discharging to land to minimise erosion.
Opportunities for clean hydrotest water reuse will be discussed with
landowners.
Where additives, such as biocides and oxygen scavengers, are required, those
that can be neutralised, are biodegradable, or do not bio-accumulate in the soil
will be used in hydrotest water.
Hydrotest water will be monitored prior to release to land in accordance with
the measurable indicators criteria.
Hydrotest water will be disposed at least 500m from the nearest watercourse or
the Highest Astronomical Tide mark.
Ensuring pretesting of pipe sections crossing water bodies prior to installation
of these pipe sections.
The risk of erosion caused by hydrotesting activities will be minimised through:

Corrective action



Constructing erosion control measures at discharge locations



Locating suction pumps to avoid significant vegetation and minimise
disturbance to vegetation



Locating suction pumps above the watercourse bed to minimise erosion



Including fish screens on intakes.

Hydrotest water will be retained on site and treated to an acceptable quality.
In the event of erosion, the following may be undertaken:


Cleaning, repairing, repositioning or replacing sediment and erosion
control devices whenever inspections indicate they are ineffective
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The type, position and arrangement of sediment and erosion controls
may be amended to improve performance



Where inspections of adjoining roadways / access tracks, waterways
and properties indicate the presence of sediment from the site, the
removal of deposited sediment may be necessary

Table 17-3: Mosquito and midge management plan
Environmental
protection objectives

To construct and operate the gas pipeline in a manner that manages mosquitoes
and midges for the purpose of public health and community well-being.

Standard and measurable
indicators

No outbreaks of mosquito borne disease within the project area.

Control strategies construction

Management of mosquitoes will be in accordance with the Mosquito
Management Code of Practice for Queensland for ponded waters associated
with petroleum development.

No environmental harm from mosquito and midge management controls.

A mosquito and midge management plan has been developed for works on
Curtis Island and this will apply to the pipeline (refer to Mosquito and Midge
Management Plan APLN-000-EN-R01-D-10169).
Personal protection
Project personnel will be educated on health management and responsibilities.
Peak biting times will be avoided, where practicable.
Dense vegetation near breeding sites will be avoided up to two weeks after
rain.
Personnel will wear protective clothing, reducing exposed skin surfaces.
Mosquito repellents will be used when needed.
Planning tools
All on-site accommodation will be air-conditioned and screened.
Yellow or red lights will be used in accommodation areas to detract midges;
white lights will be used to divert midges.
Source reduction
Areas and structures will not be created where water may be retained for >5
days.
Weekly inspections and clearing of containers and vessels that may contain
water will be undertaken.
Open water storage areas will be designed to be deeper than 0.6m to prevent
waterborne insects breeding.
Stormwater drains will be constructed in a manner that does not lead to the
creation of new mosquito breeding sites.
Sewage and wastewater disposal will be operated in a manner to avoid ponding.
Effluent irrigation rates will be managed to prevent the creation of temporary
pools.
All materials taken on or off-site will be inspected for pooled water, and
drained and treated.
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Construction earthworks shall ensure surfaces are contoured to prevent
ponding.
Chemical controls
Areas that cannot be measured with other controls will be treated as required
(e.g. No Mozzie blocks in standing water, or spraying of the area).
Monitoring
Monitoring for mosquito breeding will be conducted weekly.
Corrective action

If monitoring determines that the control strategies for mosquito and midge
have not been effective, the source of the problem will be investigated.
Any defective control measures will be rectified, particularly in relation to use
of personal protection or management of retention ponds to meet the
performance objectives.
The HSE Manager will be informed of the outcome of the investigation and
follow-up actions.

18.

Groundwater

18.1. Environmental values
18.1.1. Geological and hydrogeological setting
The geology in the gas pipeline corridor, approaching the pipeline from the west, comprises
regionally metamorphosed sedimentary rocks with more recent Quaternary alluvium (Qa)
and Holocene miscellaneous unconsolidated sediments (Qm), principally deposits of alluvium
and dunal sands in low lying areas and adjacent to waterways.
As the pipeline corridor approaches The Narrows crossing, it passes through medium finegrained fore-dune sands underlain by medium fine-grained, highly indurated, dark-brown to
black sands interspersed with clays, organic matter derived from seaweed, and silts.
A feature of this environment, particularly those soils that have been inundated by the sea
over time, is the development of acid sulfate soils3, The Pleistocene-Holocene
unconsolidated profile is consistent with a prograding barrier island / strand plain
formation.
After crossing The Narrows, the basement geology changes considerably into Palaeozoic-age
Wandilla Formation (DCc) of the Curtis Island group. The Wandilla Formation has been
subjected to regional metamorphism and deformation (thrust faulting) and is comprised of
mudstone, quartz greywacke, pale grey chert and lithic sandstone, siltstone, jasper, chert
and slate and local schist. Overlying these in shallow areas to the west of the corridor are
the Quaternary alluvium (Qa) and Holocene miscellaneous unconsolidated sediments (Qm).
As the island rises from The Narrows, the metamorphic origins of these rock types ensure
that Curtis Island bears little relationship to typically dunal sand barrier islands of the
Queensland coast.
18.1.2. Groundwater levels
A search of the DEHP groundwater bore database was conducted for a 5km radius around
the gas pipeline route. The locations of all registered bores within the gas pipeline corridor
are shown on Figure 8 in Appendix 1. The search revealed that the water level in these
areas is generally greater than 5m below ground surface (mbgs) and mostly in the range of
3

The microbial decomposition of organic matter in water logged soils and sediments, rich in metal cations and sulphate,
creates the reducing conditions which produce metal sulphides. The metal sulphide is usually pyrite (FeS2)
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10mbgs to 20mbgs. There are limited water level records in the vicinity of pipeline. These
bore water levels have generally receded below 10mbgs and even with significant recharge
events, such as in 2002, the water level did not rise above 5mbgs. This generally indicates
that the aquifers supporting these abstraction zones are relatively confined spatially. Their
relatively low yields and increasing salinity (see below) with draw-down, confirms that they
are impacted by saline incursions from the proximate sea to the east. This is consistent with
shallow, regional groundwater regimes arising in coastal dunes and tidal lagoons.
18.1.3. Groundwater quality
The measurement of electrical conductivity is a commonly accepted methodology for
ascertaining the salinity of water. Groundwater quality along the pipeline, expressed in
terms of electrical conductivity, is predominantly in the range of 1,000 microsiemens per
centimetre (S/cm) to 2,500S/cm. In terms of salinity, the quality is best where most
influenced by freshwater incursions higher in the sand profile and at its most saline as the
gas pipeline corridor approaches The Narrows and is influenced by the saline, and in parts
hyper-saline, marine environment.
18.1.4. Groundwater-surface water interactions
There is one small ephemeral stream that cross the pipeline route as the pipeline
approaches the Narrows crossing. This is just upstream from Humpy Creek. This stream
ceases to flow during dry periods of the year (winter), however, during rainfall events; flow
in this ephemeral creek partially recharges the underlying alluvial deposits. The ephemeral
nature of the tributary implies that the effective storage in the alluvial deposits is limited,
with insufficient storage to supply baseflow over the entire dry season. On Curtis Island, the
depth to groundwater, where present, is in excess of -18m AHD and there is no potential for
the pipeline corridor to intersect groundwater. Unlike typical coastal / dunal islands, such
as Bribie Island or Fraser Island, there is no occurrence of perched water tables on
indurated sands, which could be impacted by a pipeline corridor.
18.1.5. Spring complexes and groundwater dependent ecosystems
There are no known occurrences of springs or mound springs within the area of this EM Plan.

18.2. Potential impacts
18.2.1. Construction
The potential impacts on shallow groundwater associated with construction of the gas
pipeline may include:


Trench inflows / dewatering impacts on groundwater dependent ecosystems or
groundwater users



Alteration of local groundwater flow patterns



Changes to rainfall recharge along the trench



Impacts on groundwater dependent ecosystems



Drawdown effects to landholder bores due to taking water for construction and
testing activities



Contamination of shallow groundwater resources



Impacts to environmental values.

For the first three of these potential impacts to occur, it is necessary for the trench and /
or gas pipeline to intersect the watertable. With groundwater levels being generally 510mbgl and pipe trench depths averaging 2-3mbgl it is unlikely that the watertable will be
encountered as it will almost always be deeper than the base of the pipeline trench. Once
the pipeline is laid in the trench, it is covered and compacted to prevent erosion and
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subsidence. As the trench width is less than 2m wide, the impact on catchment recharge
potential should be negligible. Rehabilitation practices along the gas pipeline ROW should
further reduce any variations in recharge potential.
Installation of the pipeline in a section of the trench spanning the ephemeral creek referred
to above would impact on groundwater resources depending on the time of year. During
summer, any depression of the watertable due to trench inflow / dewatering activities
would be limited to the immediate vicinity of the trench and would be of a temporary
nature only, i.e. the water level would recover once dewatering ceased. During winter, the
depth to groundwater may again exceed the depth of the trench so no impacts would be
observed.
The backfilling of pipe trenches may increase the hydraulic conductivity of the trench
relative to the surrounding ground. This would be particularly evident where the backfill is
not compacted or a bedding layer is used, which would create a conduit for preferential
flow. Conversely, reduced permeability due to over-compaction of the backfill material may
result in potentially elevated groundwater levels. However, the overall impact of these
shallow excavation and compaction activities on deeper groundwater flows is considered
insignificant.
Groundwater extraction from bores for the purpose of construction, dust suppression or
hydrostatic testing may result in localised drawdown effects. Groundwater is not the
preferred source of water for these activities and the volume of water used for hydrostatic
testing will be minimised through other sources of water and recycling of the test water.
Potential contamination arising from earthmoving equipment
Potential sources of contamination relating to construction are predominantly related to
diesel and hydrocarbon-based lubricants associated with earthmoving equipment and
associated machinery.
Environmental values of groundwater resources that may be exposed to potential impacts
include use of shallow groundwater resources for stock watering and agriculture, or as a
complementary source of water for domestic use. It is not anticipated that the gas pipeline
will cause any significant impact on groundwater resources, so these environmental values
should not be affected.
18.2.2. Operation
No groundwater impacts are anticipated during operation of the gas pipeline.
18.2.3. Decommissioning
No groundwater impacts are anticipated during decommissioning of the gas pipeline.

18.3. Groundwater management plan
The environmental protection commitments to protect groundwater resources along the
pipeline alignment during construction and operation are documented in Table 18-1.
Table 18-1: Groundwater management plan
Environmental protection
objectives

To construct and operate the gas pipeline with minimal impact to the
groundwater resources along the pipeline alignment.

Standard and measurable
indicators

No change to groundwater quality.

Control strategies

If required, bores will be located with appropriate separation distances from
potential receptors. Bores will be constructed and operated in accordance with
license conditions.

No discharges to groundwater.
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Backfilling of the trench will be undertaken to minimise any potential changes
to the permeability of the backfill as compared to the undisturbed area around
the trench.
Trench breakers will be installed in sloping areas to minimise the potential for
the trench to act as a preferential pathway for groundwater movement. The
breakers will be designed to ensure that the water does not discharge at the
surface.
The storage of hazardous materials in bunded areas will be in accordance with
Table 16-1.
Spills will be cleaned up, using absorbent materials or dedicated spill kits for
emergency use, and remediated as necessary (refer to Table 11-10).
No groundwater quality monitoring will be carried out, except in the case of an
environmental incident, or a request from the regulatory authority.
Corrective action

In the event that fuel or chemicals are inadvertently released to surface water
or groundwater, potentially impacting water quality, the source will be
identified and stopped.
Rectification will be carried out, as appropriate, and in consultation with DEHP
or in the unlikely event that impacts could be more widespread, other relevant
agencies as applicable.

Complaints response
Complaints received from external stakeholders will be investigated. The
results of the investigation will be communicated to the complainant within 24
hours with a record of the complaints and any actions taken recorded in the
complaints database.
For complaints received from the administering authority, the results of any
investigation (including an analysis and interpretation of any monitoring results)
and abatement measures implemented will be provided to the administering
authority within 14 days of completion of the investigation, or receipt of the
monitoring results, whichever is the later.
Refer to Section 7.8 for more details on complaints procedure.

19.

Rehabilitation

Table 19-1: Post construction rehabilitation management plan
Environmental
protection objectives

To return the site to a safe, stable, non-polluting and self-sustaining
condition consistent with pre-disturbance conditions at the completion of
construction.

Standard and
measurable indicators

No erosion of pipeline corridor areas following site reinstatement.
Land is returned to the surrounding condition.
Land is restored to a condition suitable for its intended land use.
No complaints from landholders regarding land reinstatement and
productivity.
No harm to people or animals from rehabilitation activities.
No introduction or spread of weeds as a result of rehabilitation activities.
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Minimise visual impact.
The land is stable and free from ongoing erosion or subsidence issues.
No exceedance of water quality objectives.
A minimum of 80% percent of the flora species diversity in analogue sites is
maintained in rehabilitation sites for at least three years.
A minimum of 80% percent of the fauna species diversity in analogue sites is
maintained in rehabilitation sites for at least three years.
Water quality of any residual void or water bodies caused by subsidence
meets the criteria for subsequent uses and does not have potential to cause
environmental harm.
There is no ongoing contamination of groundwater (demonstrated via
groundwater monitoring.
Control strategies

Develop a construction timetable that provides for clean up and
reinstatement to be undertaken as soon as practicable after the completion
of commissioning (works to be completed within at least 3 months of
commissioning).
A detailed Rehabilitation Plan (Q-1802-15-MP-0021) has been developed for
this section of the pipeline route. The Rehabilitation Plan has been
submitted to DEHP for acceptance in April 2012. This plan details how the
sites will be returned to a condition equivalent to the surrounding area at
the completion of construction by detailing the approach to establishing
analogue (reference) sites and specific rehabilitation works and ongoing
monitoring for areas on the main pipeline and Curtis Island ROWs.
Progressive Rehabilitation Requirements
Pipelines trenches will be backfilled immediately after pipe laying and
rehabilitated as soon as practicable but not longer than three (3) months after
completion.
Backfilled and rehabilitated pipeline trenches will:
a)

be a stable landform;

b)

exhibit no subsidence or erosion gullies for the life of the operational
pipeline; and

c)

be re-profiled to a level consistent with surrounding soils; and

d)

be re-profiled to original contours and established drainage lines; and

e)

be visually consistent with the surround land features; and.

f)

be vegetated with groundcover as a minimum to ensure that erosion is
minimised.

Progressive rehabilitation of significantly disturbed land caused by the carrying
out of the petroleum activity(ies) (other than constructing pipelines) which is not
required for the ongoing conduct of the petroleum activity(ies) will commence as
soon as practicable, but not longer than nine (9) months following the completion
of any construction or operational works associated with the petroleum
activity(ies).
Progressive rehabilitation of significantly disturbed land will:
a)

remediate any contaminated land (e.g. contaminated soils,
decommissioned dams containing salt);
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b)

reshape all significantly disturbed land to a stable landform;

c)

re-profile all significantly disturbed land to original contours;

d)

on all significantly disturbed land:

Plan

I.

re-establish surface drainage lines;

II.

reinstate the top layer of the soil profile;

III.

establish groundcover to ensure that erosion is minimised;

IV.

establish vegetation of floristic species composition found in
analogue sites;

An analogue site is an undisturbed site(s) used for measuring / comparison of
rehabilitation success of disturbed sites. Analogue sites are chosen to represent
the same land use(s), topographic and soil characteristics and vegetation
community (ies) which occurred in disturbed sites prior to clearing.
Analogue sites will be located progressively for areas where pre-clearance surveys
have been completed, all REs have been verified and infrastructure locations
finalised.
Analogue sites will be selected to be representative of each of the Endangered,
Of Concern and Least Concern RE types to be disturbed (representing remnant
vegetation and high value regrowth).
Analogue sites will also be located in the component REs where these REs are to
be disturbed.
The Queensland Herbarium’s Methodology for the Establishment and Survey of
Reference Sites for BioCondition (Eyre et al., 2006) will be used to select survey
sites. This methodology requires that a minimum of three analogue sites be set
up and surveyed for each RE. Additional analogue sites may be established where
there is a risk of inadvertent disturbance to sites. Areas to be rehabilitated
should be compared with an analogue site that occurs as close as possible to the
area to be assessed and has similar environmental conditions, i.e. the same RE,
vegetation community, similar climate (same subregion), similar landscape
conditions (soil, slope, position in the landscape, geology etc.) and similar natural
disturbance (such as fire history). Analogue sites will be selected to be
representative of the areas to be disturbed, for example where the vegetation is
in a pre-disturbed state, analogue sites in a similar condition will be selected.
As per Eyre et al. (2006) when selecting an analogue site the following elements
will be considered and the site will, where possible:


be homogenous with regard to RE and condition status



ideally, be located within a reasonably large (> 5 ha) intact
patch of remnant vegetation (to avoid issues of edge effects)



be located at least 50 m from a roadside, and



established at least 3 km apart to account for potential
geographic variation.

Analogue sites for each RE will be located in vegetation that is unlikely to be
disturbed so that they act as a long-term reference for possible vegetation
changes that are not brought about by Project disturbances. Where possible,
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undisturbed analogue sites will be located within the Pipeline Licence area that
will not be disturbed by Project activities, and where there is considered less risk
of inadvertent clearing or other human induced disturbance. The location of
analogue sites will be selected through desktop analysis of RE mapping and the
disturbance footprint. Data from preclearance surveys undertaken before the
finalisation of infrastructure locations will be considered in the location of
analogue sites in areas adjacent to planned infrastructure. These surveys include
Tertiary level surveys in accordance with Neldner et al. (2005) undertaken to
verify REs. BioCondition analogue sites will be established by a qualified
ecologist.
Final Acceptance Criteria
All significantly disturbed land caused by the carrying out of the petroleum
activity(ies) will be rehabilitated to meet the following final acceptance criteria:
a)

all significantly disturbed land is reinstated to the pre-disturbed soil
suitability class;

b)

the landform is safe for humans and fauna;

c)

the landform is stable with no subsidence or erosion gullies for at least
three (3) years;

d)

all significantly disturbed land is reinstated so that the distribution of
vegetation communities represents the analogue site;

e)

each vegetation community must be re-established so that each of the
following rehabilitation parameters are maintained for at least three (3)
years:

I. the rehabilitated site shows distinct and progressive reestablishment of the various strata which characterise the
vegetation community in the analogue site;

II. all dominant species within each strata are re-established at
densities equivalent to that of the analogue site;

III. notwithstanding (i) and (ii) above, a minimum of 70% species
richness and diversity is observed when compared to the relevant
analogue site;

IV. a minimum of 50% foliage cover is observed when compared to the
relevant analogue site;
f)

each vegetation community will be rehabilitated and maintained until it
can be demonstrated that it is resilient and self-sustaining;

g)

percent organic litter cover, count and density of hollow bearing logs
and nest boxes (as replacement for trees with hollows ≥10cm diameter)
and fallen woody material (total length of logs ≥ 10 cm diameter per
hectare and number of logs ≥ 10cm per hectare) have been installed at
numbers and densities no lower than the analogue site;

h)

the water quality of any residual void or water bodies constructed by the
petroleum activity(ies) meets criteria for subsequent uses and does not
have potential to cause environmental harm;

i)

there is no ongoing contamination to waters;

j)

there is no ongoing contamination to groundwater from dams or
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monocells (demonstrated via groundwater monitoring and leak detection
monitoring systems); and
k)

the maintenance requirement for rehabilitated land is no greater than
that required for the land prior to its disturbance caused by carrying out
the petroleum activity(ies).

All buried pipelines will be decommissioned in accordance with the requirements
of Australian Standard 2885.
Any dam may be decommissioned for a beneficial use provided that it:
a)

no longer contains contaminants that will migrate in to the environment;
and

b)

the administering authority and the landholder agree in writing that the
dam will be used by the landholder following the cessation of the
petroleum activity(ies)

Land
The construction corridor, all work areas, temporary access tracks and other
areas that have been compacted by construction activities shall be ripped or
scarified to relieve compaction and to trap water and seed. Particular
attention shall be paid to areas subject to regular watering and high traffic
volume.
Compaction relief will be undertaken along the contours before spreading
the topsoil, to promote vegetation regrowth, protect against the topsoil loss
and to minimise rilling.
The construction area will be re-profiled to original contours or to new,
stable contours where not reasonably practical to re-profile to original
contour.
Drainage lines will be restored as appropriate.
Any wheel ruts will be graded and erosion control measures will be installed
or re-established.
Topsoil from stockpiles is to be spread over the entire construction corridor
following compaction relief work.
Where, in the unlikely event, imported topsoil (of an appropriate quality and
weed free) is required for construction corridor repairs, this will only be used
with landholder approval.
Previously cleared native vegetation will be re-spread evenly (including the
cutting of tree limbs to ensure even spread) over the construction corridor
(not burnt) to assist in the distribution of seed stock, provide shelter for
fauna and reinstate connectivity for ground-dwelling reptile and mammal
species.
Distribution of vegetation will be controlled to ensure that any erosion or
subsidence that may occur will not be hidden from view during subsequent
monitoring inspections. When re-spreading on slopes, tree trunks should be
along the line of the contour
Mulching of felled material for reuse in easement rehabilitation works may
be used where improved access is required.
Rehabilitation of areas disturbed by the project will be commenced within
one month of the completion of the activity and/or the removal of
infrastructure in that area.
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Access tracks
Temporary access roads not required for operations or to be retained by the
land owner will be closed and reinstated to a condition compatible with the
surrounding land use.
Where access routes are to be retained, but are not public access, the entry
will be blocked off and disguised (e.g. by dog-legging, or brush spreading).
Access tracks in existence prior to construction are not to be blocked off in
anyway.
Access tracks to be retained at the request of the landowner must be
confirmed with the Site Environmental Officer before leaving.
Bare vehicle tracks will be minimised following the rehabilitation of the
corridor post-construction.
Erosion and sediment control
Erosion and sediment control measures will be installed where necessary,
including:


Water velocity reduction measures and redirection of runoff to
stable ground



Temporary or permanent earth banks and silt fences as required



Diversion banks at the crest of the stream approach slope to divert
sheet flow away from backfilled trenches



Properly constructed turn-off drains to direct water flows on ROW to
stable ground.

Existing soil erosion measures will be reinstated to a condition at least equal
to the pre-existing state.
Protection measures
Aboveground infrastructure (e.g. valves and pigging stations) shall be fenced
to discourage third party, stock and wildlife entry
Fences or other barriers shall be installed, where appropriate and where
approved by the landholder, to minimise unauthorised ROW access.
Permanent pipeline warning signs shall be erected along the construction
corridor in accordance with Australian Standard AS2885.
Waste
Flagging used to identify clearing boundaries and sensitive features will be
removed.
All waste materials and equipment will be removed from the pipeline
construction area once backfilling and tie-ins are completed. No nonbiodegradable material will be left in the field.
Unutilised subsoil displaced by the pipe may be stockpiled in locations
approved by the landholder for use during operations (e.g. future
subsidence).
Following chemical and fuel store area decommissioning and rehabilitation,
visual inspection and contamination testing will be conducted to confirm
contaminated soil has been removed. Section 11.5 provides further details.
The hydrotest and sediment detention ponds will be restored and
rehabilitated after testing is complete. Discussions will be held with
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landholders to identify their needs for this infrastructure.
Watercourse crossings
Watercourse crossings will be rehabilitated to a condition consistent with the
contours of the channel at the time of construction.
Channels and banks will be monitored until rehabilitation is stable. Following
high flow events, pipeline water crossings will be inspected.
Vegetation
Where practicable, native shrubs will be allowed to naturally regenerate to
reduce the barrier to fauna movement, especially by small ground-dwelling
fauna.
Rehabilitation success will be monitored:


Until regrowth is established, significant (e.g. riparian zones) areas
and any seeded areas will be monitored regularly to ensure growth
and, where necessary, appropriate re-application of seed will be
carried out



The success of restoration will be assessed by comparing the
percentage cover and species diversity on the ROW with that of
adjoining land



Where the specified percentage cover has not been achieved, and
re-seeding is necessary (e.g. where potential establishment is not
likely to be awaiting suitable seasonal conditions), reseeding will be
carried out



Monitoring will also include an assessment of the effectiveness of
weed control measures.



Where rehabilitation includes native vegetation and the area is not
naturally regenerating, local indigenous species will be sourced
preferably from a local seed bank.



Revegetation / re-seeding efforts will be based on soil types,
existing location vegetation characteristics and endemism of
selected species.

Where rehabilitation includes native vegetation and the area is not naturally
regenerating, local indigenous species will be sourced preferably from a local
seed bank
Revegetation/re-seeding efforts will be based on soil types, existing location
vegetation characteristics and endemism of selected species
Where rehabilitation is not practicable, it is intended that such loss would be
offset by a variety of measures as agreed with the responsible agencies (refer
to the Australia Pacific LNG Environmental Offset Strategy Q-LNG01-15-EA0021).
Corrective action

The effectiveness of the rehabilitation measures will be assessed by followup monitoring programs during the initial operations phase of the project
(refer Table 20-1). Routine pipeline patrols will identify any areas of
deterioration of the rehabilitation measures allowing corrective action to be
taken. This may involve re-contouring of erosion control measures, reseeding and fertilisation, or reinforcement of scour protection on stream
banks, where damaged during flood activity.
Any sites not displaying stability (after 12 months) and natural revegetation

Doc Ref: Q-1802-15-MP-0017 Revision: 7
Pipelines, Australia Pacific LNG Upstream Phase 1
Uncontrolled when printed unless issued and stamped Controlled Copy.

Page 157 of 169

Environmental Management Plan – PPL162 Terrestrial

Plan

(after 24 months) will undergo rehabilitation.
Where further rehabilitation works are required, works will be conducted in
consultation with the relevant landholder and will be consistent with Section
4.8 of the Australian Pipeline Industry Association Code of Environmental
Practice – Onshore Pipelines.
The process of monitoring and rehabilitation will only conclude when the site
becomes stable.
Where the area is not naturally regenerating, local indigenous species will be
sourced preferably from a local seed bank.
Access to disturbed areas will be restricted to facilitate rehabilitation until
monitoring identifies the location has been re-established.
Where surface depressions arise as a result of compaction or backfilling,
pipeline patrols will note the changes and arrange for corrective actions to
remove the depressions.
Pipeline patrols will assess weed growth along the corridor and appropriate
weed control will be undertaken.

20.

Monitoring and reporting

Table 20-1: Monitoring and reporting management plan
Environmental
protection objectives

To monitor and review environmental impacts and respond to these in an
effective manner.

Standard and
measurable indicators

Compliance with environmental authority conditions and monitoring
requirements.
To identify construction and operational impacts resulting from the
pipeline.

Control strategies

Monitoring and reporting
Monitoring will be conducted to check compliance with environmental
authority conditions and to identify moderate or higher environmental
risks.
Records will be kept of visual inspections, routine monitoring, corrective
actions and emergencies and incidents and provided to the administering
authority when requested.
Monitoring results will be compiled and kept for a minimum of five years.
When monitoring is required to be undertaken in accordance with this EM
Plan, all instruments equipment and measuring devices will be calibrated,
appropriately operated and maintained. All analyses and tests required to
be undertaken in accordance with the requirements of this EM Plan will be
carried out by a laboratory that has NATA certification for such analyses.
An annual monitoring report will be prepared and provided to the
administering authority when requested and will include:


A summary of 12 months monitoring results and a comparison of
the results against the limits set in the environmental authority
and relevant previous results



An evaluation / explanation of the data derived from any
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monitoring programs


A summary of any quantities of releases as well as information on
the same (date, location, time).



An outline of actions taken or proposed to minimise the risk of
environmental harm from any condition or contaminant level
identified by the monitoring or recording programs.

Monitoring, management systems and programs detailed in this EM Plan
will be reviewed on an annual basis and amended or refined on the basis
of auditing and monitoring results.
Monitoring in response to an incident will be undertaken within a
reasonable and practical timeframe to investigate any report of potential
environmental harm or licence exceedance. The annual monitoring report
will be performed by a suitably qualified person.
Monitoring results relating to rehabilitation will be kept until the relevant
petroleum tenure is surrendered.
Incidents and emergencies
Initial notification of the administering authority will be as soon as
practicable after becoming aware of any release of contaminants not in
accordance with the conditions of the EA or any event where
environmental harm has been caused or may be threatened. This will be
subsequent to any internal Australia Pacific LNG reporting requirements.
A written report will be provided to the administering authority within 14
days following the initial notification of an emergency or incident or
receipt of monitoring results. The report will include:


Results and interpretation of samples taken at the time of the
incident and analysed



Outcomes of actions taken at the time of the incident to prevent
or minimise environmental harm



Proposed actions to prevent a recurrence of the emergency or
incident.



Within six weeks of any environmental monitoring performed in
relation to the emergency or incident, a written report on the
results of any such monitoring will be provided to the
administering authority.

The notification of emergencies or incidents will include the following
information:


The environmental authority number and name



The name and telephone number of the designated contact
person



The location of the emergency or incident



The date and time of the release



The time the authority holder became aware of the emergency or
incident



The estimated quantity and type of any substances involved in
the incident



The actual or potential suspected cause of the release
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A description of the effects of the incident including any
environmental harm that has occurred or may occur as a result of
the release



Any sampling conducted or proposed, relevant to the emergency
or incident



Actions taken to prevent any further release and mitigate any
environmental harm caused by the release.

Identified non-compliances will be investigated through Origin’s or its
appointed contractor’s incident reporting process.
A corrective action plan will be developed for a given incident as part of
the incident investigation.

Table 20-2: Environmental monitoring program
Element

Parameter

Frequency

Reporting

Air

Weather forecast will be observed

Daily

Visual monitoring of dust generation

Daily

Visual monitoring of dust deposition on
vegetation

Weekly

The results of visual
observations will be
kept and submitted
as part annual
reporting to the
administering
authority, or sooner,
if requested

If directed to by the administering
authority in response to a valid dust
complaint, monitoring of dust will be
undertaken, with the following limits

As directed
by the
administering
authority, or
following a
complaint

The results of air
quality monitoring
will be submitted to
the administering
authority within 14
days



Dust deposition of 120mg/m2/day
averaged over one month



PM10 concentration of 50µg/m3 over
a 24 hour averaging time



PM2.5 concentration of 25µg/m3
over a 24 hour averaging time

Greenhouse gas

Greenhouse gas emissions will be
monitored in accordance with the
National Greenhouse and Energy
Reporting Act 2007 (NGER Act)

As per NGER
Act

As per NGER Act

Land

Visual inspections of hazardous
materials storage areas for leaks and
evidence of spills

Weekly

Records (e.g.
checklists) of visual
inspections and
corrective action
implemented will be
maintained

Visual inspections of general
housekeeping of the site will be

Weekly

Vehicle, plant and
equipment
maintenance
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Element

Parameter

Plan

Frequency

undertaken

Land
contamination

Reporting
records will be kept

Complaints regarding land access and
condition will be monitored

Ongoing

Records of
complaints and
response from
landholders and
others will be kept
and submitted to
the relevant
authorities, if
requested

Visual inspections.

Monthly or at
a rate
determined
by the
administering
authority

Monitoring results
will be reviewed
monthly and
corrective actions
implemented

In the event of a major spill as required
by the spill rehabilitation plan

Monitoring results
will be compiled
and reported
annually to the
administering
authority

Landscape and
visual amenity

Visual observation of fixed aboveground
infrastructure from the nearest
sensitive places to determine screening
requirements

At
completion
of
installation

Records of visual
assessments and
remedial measures
to reduce visual
impact to be kept

Terrestrial
ecology

Visual inspection of clearing boundaries
to ensure limits are not exceeded

Daily during
clearing
activities

Records will be kept
of clearing activities

The condition of vegetation adjacent to
the ROW will be inspected for evidence
of damage associated with discharge of
trench water

Immediately
following
release of
water

The condition will
be recorded

Visual inspections and assessment of
weed species will be undertaken.
Surveillance should be conducted
following wetter periods to aid in the
identification of weed species

Monthly
during preconstruction,
construction
and
operation

Records will be kept
of weed inspections
and pest animals
and the control of
outbreaks

Qualified fauna spotters will inspect the
site and open trenches

At least daily
during

Records of species
and number of
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Weed
management

Parameter

Plan

Frequency

Reporting

clearing and
pipeline
construction
(open
trenching
areas)

fauna removed from
trenches will be
kept and submitted
to the Queensland
Museum

Trees with hollows or potential nesting
sites will be checked for the presence
of arboreal fauna

Prior to
felling

Records of tree
inspections will be
kept

Surveys to identify the presence of
endangered, vulnerable or rare and
other significant flora and fauna species
where they are likely to occur will be
undertaken

Prior to
clearing

Records of the
identification of
significant species
will be kept and
submitted to the
administering
authority, along
with any changes to
disturbance areas or
pipeline alignment

Visual inspection of the
ROW

Monthly during
construction and
reinstatement

Records will be kept
of any surveys or
treatments

Quarterly for a period of 2
years post construction
Noise and
vibration

If directed by the administering
authority in response to a valid noise or
vibration complaint, monitoring will be
undertaken
Ground-borne vibration peak particle
velocity must not exceed more than
5mm/s at any time at any noise
sensitive or commercial place
Airblast overpressure < 120dB (linear
peak) at any time.
Vibration monitoring will be conducted
at potentially affected residences,
businesses or heritage sites in
accordance with best practice
management and Australian Standard
2187.
Noise monitoring will be undertaken in
accordance with the latest edition of
administering authority’s Noise
Measurement Manual or the most
recent version of AS1055 Acoustics –
description and measurement of
environmental noise
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As directed
by the
administering
authority, or
following a
complaint

The results of noise
and vibration quality
monitoring will be
submitted to the
administering
authority within 14
days. Monitoring
records will include:


Maximum
instantaneous
charge



Location of
blast within the
site



Airblast
overpressure
level (dB linear
peak)



Peak particle
velocity (mms1)



Location, date
and time of
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Element

Parameter

Plan

Frequency

Reporting
recording

Social

Monitoring of social impacts and
management programs will be
undertaken in accordance with the
Social Impact Management Plan

Heritage

Visual inspections of the ROW will be
conducted for evidence of heritage
items
Inspect and monitor identified historical
sites in accordance with permit and
approval conditions

Waste

Surface water

Daily during
site
preparation
and clear
and grade
As required
by permits
and
conditions

Weekly

Review of the waste management
register against the waste management
hierarchy to identify conformance

Monthly

Monitoring of water quality upstream
and downstream of the following
parameters will be carried out:

Daily during
crossing of
watercourses
with standing
or flowing

pH
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Measurement
instrumentation
and procedure



Meteorological
conditions



Distance from
blast site to
potentially
noise-affected
buildings or
structures

Reporting of social
impacts and
management
programs will be
undertaken in
accordance with the
Social Impact
Management Plan

Visual inspections of the construction
site will be conducted for evidence of
waste mishandling and litter





Records of visual
inspections will be
kept and submitted
to the administering
authority as
requested
Records of
disturbance to
historical sites will
be kept in
accordance with
permit conditions
and reported to the
administering
authority as
requested
Waste tracking
records will be kept
on site and provided
to the administering
authority as
required

Records will be kept
of:


Water quality
sampling
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Plan

Parameter

Frequency

Reporting



Total suspended solids





Hydrocarbons

water at the
crossing
point

Visual
inspections



Litter



Exceedance of
water quality
objectives

Visual monitoring of turbidity and
sediment deposition, erosion and bank
stability downstream of watercourse
crossings
Visual inspection of pipeline
watercourse crossings for erosion, bank
stability

Daily during
works in a
watercourse
and following
significant
rainfall
events
Annually as
part of the
regular
patrols
After heavy
rainfall

Stormwater

Inspect sediment fences to assess the
need for repairs or maintenance

Weekly and
following
each
significant
rainfall event

Records (e.g.
checklists) of
drainage control
monitoring and
failures will be kept

Hydrotest water

Hydrotest water will be monitored prior
to release and will not exceed the
limits specified below.

Prior to
release of
hydrotest
water

Records of the
quality and quantity
of discharge will be
kept and submitted
to the administering
authority when
requested

Parameter

Maximum
Value

pH

6.5-8.5

Arsenic (mg/L)

2.0

Cadmium (mg/L)

0.05

Chromium (mg/L)

1

Copper (mg/L)

5

Iron (mg/L)

10

Lead (mg/L)

5

Manganese (mg/L)

10

Zinc (mg/L)

5

Nitrogen(mg/L)

35

Phosphorus (mg/L)

10

Electrical
conductivity
(µS/cm)

1000
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Element

Parameter

Groundwater

No groundwater quality monitoring will
be carried out, except in the case of an
environmental incident, or a request
from the regulatory authority

Rehabilitation

Visual inspection of rehabilitated sites
for:


effectiveness of revegetation



evidence of erosion

Surveys of permanently marked
transects to document growth rate and
condition of regrowth areas

Decommissioning

A monitoring program will be developed
as part of a detailed decommissioning
plan

Plan

Frequency

Reporting

Quarterly
until site
established

Annual reporting of
rehabilitation
progress, including
the results of
inspections and
surveys

Annually

Records of
revegetation and
erosion failures will
be kept

Reporting will be
undertaken in
accordance with a
detailed
decommissioning
plan which will be
prepared prior to
pipeline closure

.
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22. Appendix 1 - Pipeline Maps
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23. Appendix 2 - Soils management procedure
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Soil Management Parameters – APLNG Main Pipeline Development (non- ASS area)
Soil
management
Group
A

Soil Group
Classification*

Soil Characteristics
(grouped)

Example
profile

1(b);1(c)

Shallow
stony/skeletal soils
(includes rock
outcrop)

Refer Plate 1

Corridor
Stripping
Parameters**
Type 1

Topsoil (A horizon) stripping
depth (mm)

Subsoil Management***

Erosion management

Reinstatement Parameters

Other issues/ comments

Trench and assoc. work area:
shallow trimming of surface material
(depending on extent of
rock/’floaters’)

Reinstatement of horizon layers
desirable; avoidance of exposure of
sodic layers (commonly present in soils
of sedimentary origin)

Generally located in moderately
steep to steep areas (ie >10%
slope); intensive erosion control
works required

Maximise cover of stony material to
improve erosion protection; requirement
for light tyning using a chisel plough
(pre or post reinstatement of cover) will
depend on stone content

For smaller lateral pipelines with
smaller construction traffic, no
stripping in traffic/ pipe handling area
may be appropriate. Use of
mulching following reinstatement
important for steeper slopes (given
original prevalence of woody
vegetation cover)

Traffic/pipe handling area: No
stripping in most circumstances.
Minimal surface trimming may be
acceptable given absence of
excessive surface stone
B

a:
2(b),2(c), 3(a),
3(c)(part)

Shallow texture
contrast soils and
shallow earths *****

Refer Plate 2

Type 2
Trench and assoc. work area: strip
full topsoil depth (average 100mm)
Traffic/pipe handling area: strip
depth generally 25 – 150
mm(average 75mm); retain a
minimum topsoil cover depth of
50mm over subsoil; minimal surface
trimming only for topsoil depths <
50mm

b:
2 (a),2(d)

Medium to deep
texture contrast soils

Refer Plate 3

1(a), 3(b), 3(c)
(part), 4(a,b,c)

Non-cracking clays
and medium/deep
earths/gradational
soils

Trench and assoc. work area: strip
to full topsoil depth (average
300mm)

Refer Plate 4

Reinstatement of subsoil horizon layers
desirable; extreme care required with
avoidance of exposure of sodic layer;
may require treatment by the addition of
gypsum/ dolomite prior to reinstatement
of topsoil (see rates of application)

Areas of highest erosion risk,
especially where slopes exceed
5%; prone to tunnel erosion
especially near drainage lines;
intensive erosion works required

Shallow tyning of exposed soil surface
in traffic/ pipe handling area prior to
topsoil reinstatement plus final shallow
tyning of full width once topsoil
reinstated
Fertiliser application: complete fertiliser
(NPK and micro- nutrients) with
moderate application rate

For smaller lateral pipelines with
smaller construction traffic, no
stripping in traffic/ pipe handling area
may be appropriate. Use of
mulching following reinstatement
important for steeper slopes (given
original prevalence of woody
vegetation cover)

Type 3

Traffic/pipe handling area: strip
depth 150 – 300+mm (average
250mm); retain a minimum topsoil
cover depth of 50mm over subsoil
C

Fertiliser application****: complete
fertiliser (NPK and micro- nutrients) with
low application rate

Reinstatement of subsoil horizon layers
desirable; extreme care required with
avoidance of exposure of sodic layer;
may require addition of gypsum/
dolomite prior to reinstatement of
topsoil (see rates of application).

Mainly lower sloping areas (0-3%);
greatest risk is near drainage lines
with tunnel erosion

Tyning (chisel ploughing) of exposed
soil surface in traffic/ pipe handling
area prior to topsoil reinstatement plus
final tyning of full width once topsoil
reinstated

Use of mulching following
reinstatement important for steeper
slopes (given original prevalence of
woody vegetation cover)

Fertiliser application: complete fertiliser
(NPK and micro- nutrients) with
moderate application rate

Type 3
Trench and assoc. work area: strip
full topsoil depth of 100 to 300+ mm
(average 200mm); May require
separate stripping/stockpiling of
upper subsoil (typically to around
750mm depth) material from lower
(and possibly sodic) subsoil,
especially in GQAL Class A.

Reinstatement of horizon layerssegregation of differing subsoil layers
critical in Class A GQAL area and
desirable in other areas; reinstate
separate subsoil stockpiles to replicate
original profile; some clays may require
treatment by addition of
gypsum/dolomite prior to reinstatement
of topsoil

Generally lower erosion risk;
standard erosion control measures
required

Tyning of exposed soil surface in
traffic/ pipe handling area prior to
topsoil reinstatement plus final tyning of
full width once topsoil reinstated;
deeper earths and clays may benefit
from shallow ripping

Reinstatement of horizon layerssegregation of differing subsoil layers
critical and required in Class A GQAL
area; extreme care required with
avoidance of exposure of sodic layer
(where present); reinstate separate
subsoil stockpiles to replicate original
profile; may require addition of gypsum/
dolomite prior to reinstatement of
stripped surface material (see rates of
application)

No special erosion issues as long
as subsoil reinstated as per
original profile; permanent earth
banks to be avoided due to soil
cracking characteristic (should be
removed once stabilised)

Moderately deep tyning or ripping
required following reinstatement of full
profile.

Reinstatement of horizon layers
desirable however may be difficult to
achieve; application of
gypsum/dolomite to all backfilled soil
likely to be necessary

No substantial erosion issues;
permanent earth banks to be
avoided due to cracking and
shrink/swell characteristic

Shallow to moderately deep ripping
required following reinstatement of full
profile.

As above

Fertiliser application: mainly N and P
fertiliser at moderate application rate

Traffic/ pipe handling area: strip
topsoil 50 – 300+ mm(average
150mm)
D

a:
5 (a,b,c)

Grey/brown/dark
cracking clays

Refer Plate 5

Type 4
Trench and assoc. work area: strip
full topsoil depth (typically 50 to
100mm); Separate
stripping/stockpiling of upper subsoil
(typically to around 750mm depth)
material from lower (and possibly
sodic) subsoil required in GQAL
Class A and desirable in GQAL
Class B.

Will require highest degree of
management to maintain agricultural
value.

Fertiliser application: mainly N and P
fertiliser at moderate application rate
(will depend on cropping status)

Traffic/ pipe handling area: 0-50
(average is minimal surface
trimming only)
b:
5 (b(m))

Gigaied soils:
Grey/brown/dark
cracking clay with
melonhole surface
(measures here
relate to pronounced
melonhole formation)

Refer Plate 6

Type 5
Trench and assoc. work area: will
depend on degree of melonhole
formation; typically no topsoil
stripping possible but segregation of
surface and near-surface material
(to 500mm) from probable deeper

Fertiliser application: mainly N and P
fertiliser at moderate application rate

Level of management will depend on
melonhole expressions (depth and
extent)

sodic subsoil required
Traffic/pipe handling area: No
stripping in most circumstances.
Minimal surface trimming may be
appropriate where undulation minor
or previously levelled for agricultural
activities

Plate 1
*
**
***
****
*****

Plate 2

Plate 3

Plate 4

Plate 5

refer APLNG EIS Vol 5 Attachment 6 for soil classifications used for mapping
refer cross-sections for stripping requirements for each type – actual stripping depths to be confirmed from field pre-construction investigation
management of excess spoil material to be described in Soil Management Section of construction EMP; gypsum/ dolomite application rates to subsoil (and clay surface soils) typically 2.5 to 5 t/ha disturbed area
based on rehabilitation with pasture species; native revegetation application requirements to be defined separately in construction EMP
shallow refers to A horizon < 20cm depth; also assumes all texture contrast soils have a sodic subsoil with dispersion rating of 1 to 3

Plate 6
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Shallow trimming
of surface material
Stockpile and
undisturbed area

Trench and
associated work area

Nil or surface
trimming only
Undisturbed area

Traffic/pipe handling area light tyning only on
reinstatement

Trimming of topsoil
to full depth

Stockpile and
undisturbed area
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TYPE 1

Depth of stripping generally <100mm
(retain at least 50mm topsoil cover) if topsoil <50mm, surface trimming only
Traffic/pipe handling area light tyning only on
reinstatement

Stockpile and
undisturbed area
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TYPE 2

Depth of stripping generally 150 to 300mm+
Stockpile and
undisturbed area

Trench and
associated work area
(Note: may have deep
trenching for GQAL)

Traffic/pipe handling area
- deeper tyning on
reinstatement

Stockpile and
undisturbed area

TYPE 3
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Deep trenching for GQAL

Depth of stripping to be nil or surface trimming only deep tyning/light ripping following surface
reinstatement for full disturbed area.
(may require treatment)

Trench and
associated work area

Traffic/pipe handling area

Stockpile and
undisturbed area

Br

us

h

st

oc

kp
i

le

S
(re urf
qu ace
ire la
s ye
Su trea r
(re bs
tm
qu ur
e
ire fac nt)
s e
tre
at
m
en
t-

re

fe

rt

ex

t)

TYPE 4

No surface stripping or minimal
depending on extent of melonhole will need treatment plus ripping
(to be subject to field evaluation)
Undisturbed area

Trench and
associated work area

Traffic/pipe handling area

Stockpile and
undisturbed area

TYPE 5
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