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About this document
PURPOSE OF THIS DOCUMENT
This Annual Report presents QGC’s water management progress over the previous twelve months, including:
1.

Reporting of QGC’s water production, treatment and release performance; and

2.

Performance against milestones in the approved Stage 2 WMMP.

This document is line with reporting commitments made in the 2013 Water Monitoring and Management Plan (WMMP)
(Commitment #50) and covers the period August 2012 to August 2013.

Stage 3 WMMP
The Stage 3 WMMP describes progress made since approval of the Stage 2 WMMP (QGC 2012) in December 2012 and outlines
the forward work program of activities. The Plan highlights QGC’s understanding of water resources and documents its water
management plans, framework and infrastructure. Specifically, the Plan addresses Condition 53B of the approval conditions and
includes, for completeness, QGC's progress with respect to the Conditions 65, 68 and 69.
The Stage 3 WMMP covers the entire approved QCLNG project area for both the construction, commissioning and initial
operational phases. QGC will have installed all major water (gathering, ponds, water treatment plants, monitoring networks and
outlets) and CSG infrastructure (compressor stations, pipelines, power and fibre optic cables and liquefaction facilities) by the end
of 2014. Also, it will have developed the relevant operation and response plans to safely operate the QCLNG Project.
The Stage 3 WMMP will be reviewed at the earlier of:
•

The release of an update to the 2012 Surat Basin Underground Water Impact Report (UWIR); or

•

The exceedance of a trigger monitoring value due to CSG operations.

QGC will provide a fully-updated Stage 3 WMMP by July 2016 which will incorporate the data and findings of two operational years
and the updated UWIR (QWC 2012) (expected by December 2015). In line with Condition 49(i), annual reports will be provided to
the Department in October of each year. In line with Condition 58, the Stage 3 WMMP will be reviewed and updated with new
findings of the Cumulative Impact Assessment Reports by the Office of Groundwater Impact Assessment.

QCLNG PROJECT APPROVAL AND DEPARTMENT CONDITIONS
On 22 October 2010, the Australian Government granted approval 'to develop, construct, operate and decommission the Coal Seam
Gas Field component of the Queensland Curtis LNG Project. This approval included expansion of QGC's operated coal seam gas
fields in the Surat Basin as described in referral EPBC 2008/4398' (the Approval). The Approval was made under sections 130(1) and
133 of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and is conditional to robust groundwater and
surface water monitoring and management for the gas field component of QCLNG. QGC submitted its Stage 1 WMMP (QGC 2011)
on 21 April 2011 and updated in October 2011 and the Stage 2 CSG Water Monitoring and Management Plan on 23 April 2012,
which was approved on 22 December 2012. The Stage 2 WMMP comprised both the hydrogeological findings to date and provided
an extensive study and research programs captured as firm commitments. The Stage 3 WMMP provides a comprehensive overview
of the findings and results of QGC’s studies in fulfilment of these commitments with a focus on Condition 53B. Condition 53B
represents a variation to the previous list of Conditions, to be included in a Stage 3 WMMP.
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At QGC, we seek to make
a positive contribution to
the protection of the
environment.
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Executive Summary
The report presents QGC’s water management progress over the previous twelve months, including:
3.

Reporting of QGC’s water production, treatment and release performance; and

4.

Performance against milestones in the approved Stage 2 WMMP.

The Stage 3 WMMP covers the development of the QCLNG project (Figure ES-1) from the construction of gas
field infrastructure to the commissioning of the LNG plant and the first years of operation. The Stage 3 WMMP
builds on both the Stage 1 WMMP, as submitted on 21 April 2011 and updated in October 2011, and the Stage
2 WMMP as approved on 21 December 2012.
The following summary tables are provided for information:


ES-1

Overview of QGC’s key achievements over the last 12 months;



ES-2

Summary of progress against EPBC Conditions;



ES-3

QGC reports delivered in support of Commitments; and



ES-4

Update of Commitments (vs Stage 3 WMMP).

Overall, QGC is on track to deliver on its commitments and to demonstrate safe and environmentally
responsible operatorship of the QCLNG gas fields.
QGC is actively implementing its water management activities and the key achievements over the period
August 2012 to August 2013 are outlined Table ES-1.
Going forward, the Stage 3 WMMP provides a balanced overview of current knowledge and insights and a firm
assurance of the implementation of an extensive program of actions. Table ES-2 presents a summary of this
report with progress and actions against EPBC referral conditions.
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Figure ES-1

The QCLNG gas field project area

2

Stage 3 WMMP Annual Report 2013

Table ES-1

Key achievements since the approval of the Stage 2 WMMP (21 December 2012)
Key achievements since the approval of the Stage 2 WMMP

Groundwater Management
o

Substantial completion (80%) of the aquifer monitoring network which will include 69 bores from the
Gubberamunda to Precipice Formations;

o

Continued data acquisition including advancement of the monitoring bore network and pumping tests;

o

Reconciliation of the planned monitoring network with the requirements of the Surat Basin UWIR and
preparation of a Monitoring Network Implementation Plan for OGIA. Three points are outstanding due
to land access issues;

o

Preparation of an Injection Management Plan which describes the background to the Precipice
Injection Trial at Woleebee Creek. This trial will be part of the response plan for springs protection;

o

Development of a trend analysis methodology to facilitate the evaluation of the baseline dataset and
identification of changes due to CSG operations;

o

Completion of the Surat Basin bore baseline assessment program for the QCLNG project area (seven
months ahead of schedule);

o

New insights into the conceptual understanding of groundwater flow in the Surat Basin;

o

Research into dual-phase flow modelling and parameter upscaling for a regional groundwater model;

o

Construction of the first regional dual phase groundwater flow model for the Surat Basin to
characterize flow in an unconventional gas environment;

o

Increased understanding of the degree of aquifer and aquitard connectivity derived from the data
acquisition program;

o

Completion, endorsement (letter to be received) and commencement of an agreed Joint Industry Plan
for springs monitoring and management;

o

Commencement of the groundwater monitoring network for springs monitoring and management in
line with the approved JIP – six out of eight bores are drilled;

o

Completion of the initial hydrochemistry model and isotope characterisation;

o

Completion of a baseline assessment of ground motion in the Surat Basin;

o

Development of response plans for protection of the water environment and groundwater users; and

o

The promotion of the understanding of the hydrology of the Surat Basin through the sponsorship of
external research.

CSG Water Management
o

Preparation of an Emergency Management Plan for major surface infrastructure;

o

Commissioning of the Kenya Water Treatment Plant and operatorship by a world class water operator;

o

Commencement of water supply to users under the Chinchilla Weir BUA;

o

Advances in water management strategy including a beneficial use agreement for the discharge of
water from the Northern Water Treatment Plant to the Dawson River at Glebe Weir; and

o

Development and commencement of a program for Direct Toxicity Testing of stimulation fluids.

Brine Management
o

Initiated pre FEED for a Regulated Waste Facility (RWF) and Selective Salt Recovery facility (SSR);

o

Completed site selection and geotechnical investigations for SSR and RWF, and;

o

Initiated brine pipeline constructability, engineering designs and alignment selection.
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Table ES-2

Summary of progress and actions against EPBC referral conditions

Condition
Number

Description

Progress

Status

49A

Groundwater drawdown limits for each targeted aquifer

n/a

Completed

49C

A program and schedule for field piloting of aquifer re-injection of treated CSG
water and other groundwater re-pressurisation techniques

Injection well on schedule for November 2013. Trial Phase 1 in Jan 2014, Phase 2 in Q4
2014. Feasibility reports to be prepared once trials are complete.

Completed

49D

Early warning indicators where drawdown thresholds are being approached.

Rerun model and assess new values

Completed

49E

The estimated number and the spatial distribution of boreholes where hydraulic
fracturing may be necessary

Ongoing collation of stimulation activities

Evergreen

49G(i)

Identification of the surface and aquatic systems to be monitored and their
environmental values

Transferred to SunWater under Condition 60A

Completed

49G(ii)

The number and locations of monitoring sites upstream and downstream of
proposed discharges of CSG water

49G(iii)

Frequency of the monitoring

49G iv
49G v

Baseline data for each monitoring site
The approach taken to analyse results including methods to determine trends

Transferred to SunWater under Condition 60A

Transferred to SunWater under Condition 60A
Transferred to SunWater under Condition 60A
Transferred to SunWater under Condition 60A
Transferred to SunWater under Condition 60A

Completed

Ongoing
Ongoing
Ongoing

49G vi

Threshold values that protect relevant MNES

49G Vii

Water treatment and amendment methods and standards

Continued operation and construction

Ongoing

49G viii

Water storage locations and volumes

Continued operation and construction

Ongoing

49g ix

Water use or disposal options and methods

Continued operation and construction

Ongoing

49G x

Brine storage locations and volumes, and brine crystal management

Design and construction

Ongoing

49G xi

Emergency water discharges, their volume and quality

Plan implemented

Ongoing

49G xii

Reference to standards and relevant policies and guidelines

Continued application of standards

Ongoing

49i

Performance measures, annual reporting to the Department and publication of
reports on the internet

Reports are published on the website as they are approved

Evergreen

52A

An ongoing CSG water treatment program to ensure that any water to be used
for reinjection is treated to at least equal to the water quality of the receiving
groundwater system

Northern treatment plant scheduled for completion Q3 2014

Evergreen
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Condition
Number

Description

Progress

Status

52B

The methods, data and the evidentiary standards necessary to support a
conclusion that the aquifers form which CSG water is being extracted is not
hydraulically connected to other aquifers

N/A

Superseded

52(C)(I), (II)
AND (III)

The aquifers to be monitored and the rationale for the selection, the number and
locations of monitoring bores and the frequency of the monitoring

Six- monthly Implementation reports to OGIA

Completed

52(D)(I)

An exceedance response plan to avoid, minimise and manage risk of adverse
impacts and response actions and timeframes that can be taken by the
proponent if threshold values for surface water quality are exceeded

Prepared as part of BUA applications

Completed

53B(A)

A program and schedule for aquifer connectivity studies and the monitoring of
relevant aquifers to determine hydraulic conductivity

Interpretation of pilot tests and other data to characterise connectivity. Assessment of
infrastructure connectivity aspects

In progress

53B(B)

Details of constituent components of any hydraulic fracturing agents and any
other reinjected fluid(s) and their toxicity as individual substances and as total
effluent toxicity and ecotoxicity

Test plan endorsed, letter to be received, testing underway and on schedule for reporting in
Q1 2014.

In progress

53B(C)

Mechanisms to avoid, minimise and manage risk of adverse impacts and
response actions and timeframes that can be taken by the proponent if there are
unforseen emergency discharges

Preparation of emergency response plans to cover all regulated water and waste storages

Completed

53B(D)

A groundwater quality and quantity monitoring plan to monitor aquifers
underlying the project area using a statistically and hydrogeologically valid best
practice bore monitoring network

Six- monthly implementation reports to OGIA

Completed

I

Baseline data for each monitoring site for comparison of monitoring results over
the life of the project

Data being collected and incorporated in analyses. Quantitative analysis of data (including
trend analysis) to identify baseline "values"

In progress

II

Approach to be taken to analyse the results including the methods to determine
trends to indicate potential impacts

Refinement of methodology and application to datasets of sufficient record

In progress

53B(E)
(i)

An exceedance response plan that includes:

Completed

Mechanisms to avoid, minimise and manage risk of adverse impacts and
response actions and timeframes that can be taken by the proponent if:

Completed

I

Threshold values for aquifer drawdown or groundwater contamination are
exceeded

Revision of internal response plans to reflect JIP. Rerunning of OGAI model to conform
threshold values with update in revised Stage 3 WMMP.

Completed

II

Subsidence or surface deformation occurs which impacts on surface or
groundwater hydrology

Ground motion plan prepared and delivered. Monitoring ongoing. Predictive deformation
assessment prepared. Response plan prepared.

In progress
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Condition
Number
III

Description

Progress

Status

There are unforseen emergency discharges

Preparation of emergency response plans to cover all regulated water and waste storages

Completed

A program and time table for repressurisation using injection of CSG water

Not required according to current UWIR results

Evergreen

61A

To avoid or minimise direct or indirect adverse impacts on MNES, the proponent
must develop a regional scale, multi-layer transient groundwater flow model of
the cumulative impacts of multiple CSG development

Ongoing use of OGIA model to inform technical studies. Confirmation of acceptability of
model still outstanding.

Completed

61B

Develop and implement an adaptive management framework applicable at both
the project and regional scale, that includes monitoring and mitigation
approaches to assess and manage impacts of CSG development, which takes into
account the groundwater model of cumulative impacts

Ongoing Commitments to meet requirements of
Stage 2 and 3 WMMPs

Ongoing

62

The model must meet .. (technical criteria commensurate with MDBC
recommendations)
THE model required under Condition 61 a must be provided at the same time as
it is provided to meet the requirements of the Queensland Government.

Reviewed and confirmed. Confirmation of acceptability of model still outstanding.

Complete

The model results have been incorporated in the assessments contained in this document
relating to water management and protection of MNES. Particularly the development of
groundwater drawdown exceedance thresholds, which are based on model simulations.
The necessary approval from the Department concerning QGC’s use of the OGIA UWIR
model to
satisfy Condition 61 has been received. The Approval was subject to QGC meeting its
financial and data transfer obligations to that modelling exercise. Those obligations were
implemented.

Complete

(ii)

63

64

The Proponent must seek approval if the model under Condition 61 a is to be
satisfied by the Proponents’ contribution to a regional groundwater model
developed by the Queensland Water Commission.
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Table ES-3 lists the reports and deliverables that QGC has produced in support of its commitments.
Table ES-4 illustrates the commitments that QGC has made to meet the requirements of the conditions.
Table ES-3

QGC reports in support of EPBC approval commitments

Title

Purpose

Delivered

Stage 1 CSG Water Monitoring and
Management Plan

Overview of QGC's planned water infrastructure, surface
water and groundwater monitoring programs and data
gathering, analysis and interpretation

22/04/2011

Stage 2 CSG Water Monitoring and
Management Plan

Update to QGC's (planned) water infrastructure, surface
water and groundwater monitoring programs and data
gathering, analysis and interpretation

07/12/2012

Monitoring Network Implementation
Report #1

Reconciliation of QGCs monitoring network with obligations
under the Underground Water Impact Report (UWIR) as
published by the Office of Groundwater Impact Assessment
(OGIA)

02/02/2013

Injection Management Plan – Woleebee
Creek Injection Trial

QGC's plan to implement injection trials

20/02/2013

Environmental Risk Management and
Response Plans

Environmental risk management and response plans for the
QCLNG Project

22/04/2013

Ground Motion Monitoring and
Management Plan

Overview of ground motion monitoring and management
activities

22/04/2013

Groundwater Monitoring Plan

Overview of groundwater monitoring and management
activities

22/04/2013

Methodology for Groundwater Level and
Quality Trend Analysis

Basis for carrying out an analysis of monitoring bore
groundwater level and quality data trends

22/04/2013

Preliminary Regional Hydrochemistry
Characterisation

Initial hydrochemical characterisation of groundwater in and
immediately surrounding the Surat Basin QCLNG tenements

22/04/2013

Aquifer Connectivity Progress Report

Progress on aquifer connectivity study program

24/06/2013

GEN3 Surat Basin Regional Groundwater
Flow Model: Model Conceptualisation,
Design and Build Report

Numerical groundwater flow model integrating the latest
understanding of Surat Basin geology, hydrogeology and
CSG activities

9/07/2013

Annual Groundwater Monitoring Report

Summary of the groundwater monitoring completed in
support of QCLNG CSG extraction activities

18/07/2013

Stage 3 CSG Water Monitoring and
Management Plan

Update to QGC's (planned) water infrastructure, surface
water and groundwater monitoring programs and data
gathering, analysis and interpretation

22/07/2013

Monitoring Network Implementation
Report #2

Reconciliation of QGCs monitoring network with obligations
under the Underground Water Impact Report (UWIR) as
published by the Office of Groundwater Impact Assessment
(OGIA)

21/08/2013

GEN3 Surat Basin Regional Groundwater
Flow Model: Calibration Report

Pending
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Table ES-4

QGC Commitments for the Stage 3 WMMP

Commitments completed

, Commitments work in progress

#

, Evergreen Commitments
Target
Completion
Date

Commitment

Groundwater and Springs
1

Completion of Stage 2 Monitoring Bore and VWP conversion programs (as outlined in this Plan)

March 2014

2

Incorporation of potential additional UWIR groundwater monitoring requirements into Stage 2 Bore
Construction Program

3

Construction of additional UWIR monitoring bores

4

Completion of bore baseline assessments and data analysis

5

Completion of first groundwater level trend analysis assessment

April 2013

6

Completion and reporting on GEN3 model build

April 2013

7

Submission of aquifer connectivity studies progress report

April 2013

8

Submission of Infrastructure Connectivity Report

October 2013

9

Submission of consolidated Surat Basin Hydrogeological Model and recalibration of GEN3 model.
Commitment to ongoing model recalibration and reporting with annual report. Reporting of
connectivity studies.

October 2014

10

Completion of preliminary hydrochemistry conceptual model. Justification of water quality trend
indicators

April 2013

11

Completion of Isotope studies

April 2013/
April 2014

12

Submission of integrated hydrochemistry report. Commitment to provide baseline definition of
groundwater quality in the Northern Gas Fields.

13

Completion of interim Groundwater Monitoring Plan.

14

Collation and reporting of groundwater monitoring results

15

Collection and analysis of six-monthly groundwater quality samples

16

Implementation of the telemetry system for continuous groundwater level monitoring

17

Confirmation of threshold draw down values at early warning monitoring bores and draw down time
series

April 2013 or
when available
from QWC

18

Implementation of agreed collaborative industry approach to springs monitoring and management.
Derivation of trigger thresholds and finalisation of response actions.

April 2013

19

Completion of preliminary Springs Monitoring Plan incorporating findings of UWIR, Santos Regional
Springs Survey and the collaborative industry proposed EPBC Spring Monitoring Scheme

April 2013

20

Submission of report on Baseline Spring Program

April 2014

21

Completion of Springs Monitoring Plan incorporating input from connectivity studies

22

Completion of Ground Motion Monitoring and Management Plan

April 2013

23

Completion of Baseline Data Review Report

April 2013

February 2013
March 2014
October 2013

October 2014
April 2013
April 2013 and
annually
thereafter
Biannually
March 2014

October 2014

24

Assessment of hydrological implications of ground motion

25

Submission of ground motion progress reports. October 2013 report will include ground motion
modelling using the outputs of the QWC cumulative groundwater model

October 2013
and annually
thereafter

April 2014

26

Submission of ground motion assessment report

October 2015
and annually
thereafter
Reinjection

27

Completion of first Injection Management Plan (Precipice Water)

28

Construction of investigation, monitoring and trial injection production bore

29

Update for Stage 3 WMMP – Progress Report on IMP. Drilling of injection well WCK_INJIP

June 2013

30

Feasibility Study Report (part 1 and part 2)

April 2014/
April 2015
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#

Target
Completion
Date

Commitment
Response Plans

31

Finalisation of groundwater draw down response plan

April 2013

32

Confirmation of early warning and threshold monitoring bore construction

33

Finalisation of groundwater quality response plan

April 2014

34

Development of environmental risk management and response plan and an upgrade of
exceedance response plans

April 2013

35

Completion of upgraded emergency response plans to cover all regulated water and waste
storage facilities

April 2014

36

Develop Emergency Discharge Management Plan

July 2013

37

Annual update of bores to be stimulated

38

Submission of reports to Queensland regulatory agencies

As required

39

Ecotoxicity Work Program Development

April 2013

40

Toxicity and Ecotoxicity Profiles for new chemicals. Completion of total toxicity and ecotoxicity
testing. Ecotoxicity testing to be carried out in accordance with the 2000 NWQMS Australian
and New Zealand Guidelines for Fresh and Marine Water Quality.

41

Collection of representative samples of flow back water immediately post- stimulation and analysis

42

Affirmation that treatment plants are operational and producing water quality suitable for
discharge to the Kenya to Chinchilla Pipeline and Woleebee Creek to Glebe Weir Pipeline in line
with SunWater’s respective BUA’s

43

Affirmation that Central Gas Fields beneficial re-use scheme is operational

April 2013

44

Confirmation of Northern Gas Fields beneficial re-use scheme approval

April 2013

45

Affirmation that Northern Gas Fields beneficial re-use scheme is operational

October 2014

46

Provision of Northern Gas Fields interim baseline data analysis report

October 2014

47

Completion of Northern Treatment Plant and Northern Gas Fields Emergency Response Procedure
and Dam Safety Emergency Response Plan

October 2014

October 2014

Hydraulic Stimulations
October 2013
and annually
thereafter

February 2014

Ongoing

CSG Water Management
October 2014

Brine Management
48

Confirmation that salt regulated waste facility is approved

October 2014

49

Construction of the first regulated waste facility cell

October 2015

50

Submission of Annual Report including (from Oct. ’13) reporting results of ongoing GEN3 model
recalibration

51

Submission of Stage 3 WMMP

Reporting
October 2013
and annually
thereafter
July 2013
New Commitments – Stage 3 WMMP
52

Implementation of landholder bore monitoring – land access negotiations

53

Commencement of monitoring of Landholder Bores

April 2014

54

Development of an aquifer surveillance workflow

April 2014

55

Development of methodology for establishing a baseline

April 2014

56

Derivation of baseline for wells with sufficient record

July 2014

57

Submission of updated aquifer connectivity studies progress report

April 2014

58

First application of Trend Analysis to Springs Monitoring Bore data

October 2014

59

Development of springs conceptual models

October 2014

60

Revised predictive deformation assessment incorporating monitoring data and GEN3 model data

October 2015

61

Finalisation of ground motion triggers

October 2015

62

Preparation of Stimulation Fluids Risk Assessment incorporating results of Hazard Characterisation

February 2014

63

Detailed baseline evaluation incorporating landholder and dedicated groundwater monitoring bores

9

October 2013

April 2014

Status
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Section 1

Introduction

Scope of Report

1-1

Commitment

Department
Condition

#

Pre-Dec
2012

50

49i

Description

Target completion

Status

Post-Dec
2012

49i

Commitments Completed

Submission of Annual Report including (from October 2013)
reporting results of ongoing GEN3 model recalibration

, Commitments work in progress

October 2013 and
annually thereafter

, Evergreen Commitments

QGC has committed to reporting in conformance with the conditions of approval EPBC 2008/4398. This
includes performance measures, annual reporting to the Department and publication of reports on the
internet. Reporting during the course of the Stage 2 and 3 WMMPs will include:


Progress review meetings with the Department. Frequency and location to be agreed with the
Department;



Specialist technical reports which will incorporate the findings of studies and programs undertaken as
part of the Stage 2 and 3 WMMPs. These are outlined in Table ES-4; and



An Annual Report.

QGC's work schedule has been developed to align reporting, where possible, at either April or October in any
year. This document presents the Annual Report on WMMP status covering the period from August 2012 to
August 2013.
In the Stage 2 and 3 WMMPs, QGC has outlined a series of committed actions and a timetable for carrying out
the actions aimed at achieving this objective and to comply with EPBC 2008/4398. In line with these
commitments the focus of the annual reports for 2013 and 2014 will be to:


Track the performance of the implementation of the committed actions outlined in Table ES-3.



Outline progress with the collection of baseline groundwater level and water quality data;



Outline progress with the collection of Dawson River 8 Springs monitoring data;



Provide a summary of groundwater level trend analysis activities that have been completed in the
reporting period;



Summarise water production, water treatment and beneficial use.

The report presents progress to date under the following key headings:


Scope of Report;



Background;



Climatic Conditions Summary including rainfall and streamflow;



Annual water production and processing;



Well Stimulation, including toxicity and ecotoxicity studies, number of stimulations undertaken and
forecasts;



Aquifer Monitoring Network Drilling;



Water Level/Pressure and Quality;



Conceptual and numerical aquifer modelling;



QCLNG Bore Baseline Program;
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Connectivity Studies Progress;



Springs monitoring and arrangement;



Trial reinjection program progress;



Ground motion assessments;



Beneficial re-use;



Brine Management Plan;



Exceedance and Response Management Plan; and



Make Good and Complaints Management.

Under each heading the following are outlined:


A short summary of the work scope for the plan section, and the commitments made in the Stage 2
and 3 WMMPs;



The progress made over the preceding year to satisfy the specific commitments made in the Stage 2
and 3 WMMPs including highlighting any technical reports or interpretative works completed;



A short summary of the work plan for the year ahead, including a forecast of completion of any
commitments, and a summary of any technical works currently underway;



A comment on any potential risks to meeting the commitments, and mitigation plans to manage these
risks as required.

The report sections are intended to demonstrate QGC’s progress on each commitment made and to detail
progress and insights to protect MNES. Any technical documents, reports and interpretative analysis required
to support the progress indicated are included in the relevant WMMP or associated technical studies.
The timescale covered by this document is generally August 2012 to August 2013, although pertinent
information outside this period is included.

Background

1-2

The report should be read in context of the following key activities:


The groundwater monitoring program made significantly progress through the year and is now 80%
complete;



Agreement on the scope of the monitoring network, prescribed by the 2012 Underground Water
Impact report (UWIR), was reached with the Office of Groundwater Impact Assessment. As a result of
this exercise the extent of the network was increased. The update to the network is detailed in the
Stage 3 WMMP document;



QGC received State approval for beneficial use from the Northern Water Treatment Plant through the
Dawson Valley Supply System. Completion of the pipeline is scheduled for Q2 2014;



The Stage 2 Water Monitoring and Management Plan (WMMP) was approved on 22nd December 2012
and the Stage 3 WMMP was submitted to the Department in July 2013;



All Stage 2 Commitments were delivered through the year;



Baseline monitoring has commenced for both water level/pressure and hydrochemistry;



The Joint Industry Springs Monitoring Plan (JIP) was finalised;



As part of the JIP implementation, QGC’s springs early warning monitoring bore network was
substantially completed and baseline data collection is underway. Springs monitoring commenced in
October 2013;



QGC built the GEN3 dual-phase/dual-porosity regional groundwater model.
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Section 2

Climatic Conditions and Streamflow

Introduction

2-1

The project area broadly covers two catchments as illustrated in Figure 2-1. These are the Balonne-Condamine
Basin to the south and the Fitzroy Basin to the north.
The extent and pattern of the climate data over the last year is discussed below so the following can be placed
in context:


Streamflow and flooding;



Recharge to shallow and deep groundwater bodies and resulting impacts on groundwater levels; and



Surface water inputs to springs and wetlands.

Figure 2-1

Surface Water Catchment Areas and Stream Flow Gauging Locations and Rainfall Stations

The Office of Groundwater Impact Assessment (OGIA) groundwater UWIR report (2012b) indicates the
majority of tributaries of the Balonne-Condamine river system are considered to be highly ephemeral in
nature. In other parts of the region there are a few spring fed sections of rivers, for example the Dawson River
is fed in part from the Hutton Sandstone (QWC, 2012a).
Groundwater systems are broadly aligned with the surface drainage pattern. A groundwater divide is observed
(east-west) through the centre of the basin corresponding with the location of the Great Dividing Range. The
groundwater divide splits the domain into two opposing directions of groundwater flow:
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Groundwater within the northern ‘Dawson River Catchment’ area which exits the system via the
Dawson River; and



Groundwater within the southern ‘Balonne-Condamine River Catchment’ area which exits the system
along the south and south-western extent of the project area.

Climatic Data

2-2

Figure 2-1 illustrates the location of rainfall stations at Chinchilla and Taroom, which are adjacent to
streamflow gauging stations on the two main rivers associated with the project area, the Condamine and
Dawson Rivers.
These stations were selected as they are representative of the southern and northern gas fields respectively
and complementary to streamflow gauging stations. A period of 12 months from September 2012 to August
2013 was assessed for rainfall and stream discharge.
The long term average annual rainfall at Chinchilla (BoM station 041017) is 674 mm/year, based on records
collected from 1890 to 2011. However, incomplete records exist for a total of six years, including four years
during the last decade. In the assessment period from September 2012 to August 2013, a total of 803 mm of
rain was recorded at Chinchilla, 512 mm of which fell between the months of January and March. Figure 2-2
presents a plot of monthly rainfall totals for these 12 months and the corresponding long term average
monthly rainfall. Seasonal variation in rainfall is clearly evident, both in the assessment period and the long
term averages, with most precipitation falling during summer. Of particular interest, the monthly totals for
January 2013 and March 2013 were more than triple and double the long term monthly averages respectively.

Figure 2-2

Chinchilla Monthly Rainfall September 2012 to August 2013

Chinchilla Monthly Rain September 2012 to August 2013
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Figure 2-3

Chinchilla Cumulative Deviation from Mean Monthly Rain 1901 to 2011

Chinchilla Cumulative Deviation from Mean Monthly Rain 1901 to 2011
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Figure 2-3 presents a graph of the cumulative deviation from mean monthly rainfall at Chinchilla for the years
1900 to 2011. There has been a rising trend from mid-2009 to the end of 2011, indicating wetter than average
conditions and linked to large rainfall events in recent years.

Figure 2-4

Chinchilla Daily Rainfall and Daily Mean Condamine River Discharge Sep 2012 to Aug 2013
Chinchilla Daily Rainfall and Daily Mean Condamine River Discharge 2012-2013
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Daily rainfall at Chinchilla and mean daily discharge for the Condamine River at Chinchilla over the assessment
period are shown in Figure 2-4. The mean daily discharge from 1974 to 2013 was approximately 1,740 ML/day.
Following a daily rainfall event of 150 mm in mid-January 2013, the Condamine River mean discharge
increased from 0.5 ML/day to 5,700 ML/day within a day, before declining to 50 ML/day. After an event of 97
mm in late January, the mean discharge rose up to a maximum of 83,700 ML/day about seven days later.
Similarly in March, after a rainfall event of 55 mm in a day, the Condamine River mean discharge increased up
to 69,000 ML/day within two days. A daily rain event of 63 mm in April does not correspond with a subsequent
significant increase in mean daily discharge. There is some relationship between rainfall and discharge,
however, the Condamine River discharge at Chinchilla is likely to be representative of all the precipitation and
resultant overland flow of the entire river catchment upstream of Chinchilla.

Figure 2-5

Taroom Monthly Rainfall September 2012 to August 2013

Taroom Monthly Rain September 2012 to August 2013
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The long term average annual rainfall at Taroom (BoM station 035070) is 676 mm/year, based on records
collected from 1871 to 2012, with incomplete measurements taken during a total of 11 years, including one
year in the last decade. A total of 575 mm precipitation was recorded in the assessment period from
September 2012 to August 2013, of which 318 mm fell between November and February. Figure 2-5 shows the
monthly rainfall totals for the assessment period, indicating the greatest proportion of rain fell during the
summer. The monthly totals for the year are all less than the long term monthly averages, with the exception
of January 2013, which is almost double, and March 2013 which is just slightly higher.
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Figure 2-6

Taroom Cumulative Deviation from Mean Monthly Rain 1901 to 2013

Taroom Cumulative Deviation from Mean Monthly Rain 1900 to 2013
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Figure 2-6 presents a graph of the cumulative deviation from mean monthly rainfall at Taroom for the years
1900 to 2013. It can be seen that from 1984 until 2009 there was a general downward trend, indicating drier
than average conditions, however, since 2010 the curve has risen then flattened out, indicating wetter than
average conditions. This increase also corresponds to recent heavy rainfalls in the Taroom area since 2010.
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Figure 2-7

Taroom Daily Rainfall and Daily Mean Dawson River Discharge Sep 2012 to Aug 2013

Taroom Daily Rainfall and Daily Mean Dawson River Discharge 2012-2013
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Daily rainfall and daily mean river discharge at Taroom during the assessment period are displayed on
Figure 2-7. The mean daily discharge from 1911 to 2013 was approximately 1,185 ML/day. Two rainfall events
of 25 mm/day occurred in mid-January 2013, followed by a rise in mean river discharge from 10 ML/day up to
3,000 ML/day within two days. The mean discharge then declined to 200 ML/day and no additional significant
rainfall was received at Taroom before the mean discharge rose up to almost 19,000 ML/day at the end of
January 2013. This pattern is associated with a major storm event. A single event of 64 mm also occurred in
March 2013, followed by a rise in mean discharge from 100 ML/day to more than 9,500 ML/day approximately
three days later. These relationships suggest that the Dawson River discharge at Taroom is influenced by
rainfall and overland flow both at the town and upstream.
In summary, Chinchilla experienced a wetter than average 12 month period, while Taroom experienced a drier
than normal 12-month period. The above average precipitation totals for January and March were observed in
both towns and have contributed somewhat to river discharge at both of these locations.
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Section 3
3-1

Water Production and Processing

Introduction

Critical to the ongoing success of the QCLNG project is the careful management of CSG water produced from
the coal seams during natural gas extraction. Both the quality and quantity of this CSG water will vary over
time according to the unique geological attributes of a specific area, posing QGC a sizeable challenge and also
a big opportunity. The challenge has been to develop and implement a sound water management strategy that
provides a robust in-field regime together with enough flexibility to handle the potential for CSG water quality
and quantity variations. The opportunity is to make this 'new' water resource available for beneficial use in
agriculture, industry and local communities. QGC ensures effective management of the likely changing CSG
water production levels across the life of the project by predicting and mitigating potential cumulative impacts
on the regional environment in line with project approval conditions.
QGC’s water management strategy spans CSG water production at the well site, pipeline transportation, pond
storage, water treatment and delivery to regional users. The over-arching objective is to minimise potential
negative environmental impacts while maximising the benefits for local and regional communities. CSG water
is separated from gas at the well site and dedicated infrastructure has been constructed to transport CSG
water via gathering lines to temporary storages. It is then pumped to the new water feed ponds and from
there to the water treatment plants. QGC is using proven and widely-used Reverse Osmosis (RO) technologies
comprised of pre-treatments systems, filtration (micro, ultra or nano), ion exchange, reverse osmosis, dosing
and balancing systems as well as brine concentration and storage. The target for QGC’s water treatment plants
is to achieve up to 97% water recovery at a standard suitable for beneficial use. To manage predicted CSG
water volume variations over the life of the project, the treatment facilities have been designed and sized
using modular systems. Implementation of QGC’s water management strategy aligns with the parallel
development of the Southern and Central Gas Fields and the Northern Gas Fields. This approach has enabled
effective and efficient capture of associated CSG water and the development of centralised water treatment
infrastructure with the minimum footprint.
A layout of QGC’s water management infrastructure is shown in Figure 2-1 and the current water production
profile defined as Field Development Plan 3.3 is presented in Figure 3-2. CSG water produced in both the
Southern and Central Gas Fields is gathered and pumped along pipelines to the small Windibri Water
Treatment Plant (6 ML/d) and to the newly-commissioned Kenya Water Treatment Plant complex (up to
112 ML/d) (in the Central Gas Fields). Treated water from the Windibri WTP is allocated for industrial uses and
the Kenya WTP supplies the Chinchilla Beneficial Use Scheme. About 150 km away, in the Northern Gas Fields
near Wandoan, QGC is constructing the Northern Water Treatment Plant (100 Ml/d) at Woleebee Creek.
Treated water from the Northern WTP will supply the Dawson Valley Beneficial Use Scheme. This strategy
materialises QGC’s underlying philosophy of making this valuable new resource – treated CSG water –
available for regional use. By investing in the necessary high quality water infrastructure and control systems,
QGC is ensuring the optimal outcome for all stakeholders.
Section 13 outlines progress on the beneficial use of produced water from QGC operations.
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Figure 3-1

Water Management Infrastructure Layout
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Figure 3-2

Field Development Plan 3.3 Water Production Profile

Work Scope, Commitments and Progress

3-2

The commitments relevant to associated water management are as listed below.
Commitment
#
42

Department Condition
Pre-Dec
2012

Description

Target completion

Post-Dec
2012

Affirmation that treatment plants are operational and producing
water quality suitable for discharge to the Kenya to Chinchilla
Pipeline and Woleebee Creek to Glebe Weir Pipeline in line with
SunWater’s respective BUAs

October 2014

43

Affirmation that Central Gas Fields beneficial re-use scheme is
operational

April 2013

44

Confirmation of Northern Gas Fields beneficial re-use scheme
approval

April 2013

Affirmation that Northern Gas Fields beneficial re-use scheme is
operational

October 2014

46

Provision of Northern Gas Fields interim baseline data analysis
report

October 2014

47

Completion of Northern Treatment Plant and Northern Gas
Fields Emergency Response Procedure and Dam Safety
Emergency Response Plan

October 2014

Confirmation that salt regulated waste facility is approved

October 2014

49g vii,
52a and
60a

49g vii,
52a and
60a

45
49g i to ix

48

49 x

Commitments Completed

Status

49g i to ix

49 x

, Commitments work in progress

, Evergreen Commitments

The two key commitments for 2013 were met in April (i.e. affirmation that Central Gas Fields beneficial re-use
scheme is operational and confirmation of Northern Gas Fields beneficial re-use scheme approval).
A critical activity over the year was implementation of a Unified Water Operations Platform (UWOP) to
measure, monitor, manage and control water production, storage and treatment. UWOP builds on an
extensive water instrumentation platform to satisfy regulatory, commercial and stakeholder requirements.
UWOP uses a surface water modelling tool and will monitor and manage water quantity and quality from the
wellhead through to release of treated water to SunWater for delivery to end users. In this way, more
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informed day-to-day decisions will assist efficient water network operation. Each storage pond’s operational
plan (storage ponds greater than 25 ML capacity) includes guidelines and schedules for water level and water
quality monitoring programs. The water quality testing suite includes field parameters, major cations and
anions, dissolved metals and a range of organics.
Other key milestones were:


Inauguration of the Kenya WTP – including the small relocatable RWTP. This WTP will have a base
capacity of 92 ML/d. If required the standby fifth train of the RO process can be operated in duty mode
to increase capacity to 112 ML/d. The fifth train will cover scheduled offline cleaning or maintenance
periods and enables additional potential capacity when required.



Annual inspections and maintenance activities of QGC’s regulated storage ponds were completed in
line with Environmental Authority (EA) conditions.



Handover of the Kenya Water Treatment Plant. QGC secured leading water infrastructure contract
operational expertise for ongoing operation and maintenance of its Surat Basin water treatment
plants. A 20-year contract has been awarded to Veolia Water Australia Pty Ltd and since June 2013,
Veolia Water technical personnel have been operating and maintaining the Kenya Relocatable Water
Treatment Plant and began operating the main water treatment plant at the Kenya complex since
August 2013 (see photograph in Figure 3-4). When the Northern Water Treatment Plant is
commissioned, Veolia Water will assume control of the entire facility.



QGC transports treated water along the 22 km pipeline to Chinchilla Weir, servicing pipeline route
irrigators (as part of Stage 1 development). The Dawson Valley Beneficial Use Scheme was granted a
BUA (ENBU424054412) on 8 March 2013. Further BUA details in Section 13.



A Water Integrated Collaboration Environment (ICE) was established to lead the implementation of
water gathering, storage, and processing as part of the QCLNG Operations hub established in the
Brisbane offices of QGC.



Water Operations Development work is tracking consistent with planned scope, schedule and budget
using an Integrated Water System Venture Plan to manage work schedules and set priorities.



Figure 3-3 summarizes the infrastructure and details the system used to track and report the daily and
annual water budget. Values for the period January 1, 2013 through October 22, 2013 are summarised
in Table 3-1.

Table 3-1

Summary of Water Production
YTD (Jan 13 to Oct 13)

Daily Gross Water Values
(Ml)

(Ml)

Forecast
Production

Discharge

Raw
Water
Production

Windibri

10.9

4.0

1,434.7

15.3%

679.8

784.1

Kenya

10.2

49.0

2,752.2

-2.1%

4,694.8

4,595.8

QGC

21.2

53.0*

4,186.9

0.1%

5,374.6

5,379.9

TW – Treated Water
* – includes drawdown of ponds
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Forecast
Variance

TW
Forecast

TW
Discharge
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Figure 3-3

Water Infrastructure Layout and Management System
Water Production & Pond Status 22 Oct 2013
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*All Units ML/d

YTD (ML) (Jan 13 - Dec 13)
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Production

Pond
Ullage

Days
Remaining

Net
Evaporation
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Windibri

10.9

1056.6

300

4.7

4.0

1434.7

15.3%

679.8

784.1

Kenya

10.2

6026.9

NA

11.1

49.0

2752.2

-2.1%

4694.8

4595.8

QGC

21.2

7083.5

N/A

15.9

53.0

4186.9

0.1%

5374.6

5379.9
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Figure 3-4

3-1

Kenya Water Treatment Plant System Brine Concentrator Units

Emerging Issues and Mitigation

During the development of the Unified Water Operations Platform (UWOP) the desired water operations
capabilities were defined. The capabilities include preparing over 130 project-specific Business Processes. To
support implementation of the processes, preparation of the QCLNG Water Asset Model (QWAM) and Water
Operating Rules (QWOR) was defined. The underlying foundation for this work is an integrated Information
Technology (IT) solution. This integrated water IT solution includes a data historian, production data
management, work management, operating philosophy and operating rules for directing execution. The assure
that the content of these features are available for managing produced water, a milestone based solution is
being delivered to support first, peak, and stable water stages of the project.
As described in the completed work, an Integrated Water System Venture Plan is being prepared and managed
to address the UWOP scope. Key metrics of this effort will be to maintain regulatory and safety compliance
with structured oversight and performance assurances. Elements of the current action plan are presented
below.
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Action Plan

3-2

Key programmed actions over the next year include


NWTP – The last major water infrastructure construction work is the Northern Area Water Treatment
Plant (NWTP) and it will be complete with capacity to start sending treated water to the Glebe Weir
during the latter half of 2014.



UWOP – The first release of the Water Asset Model is near completion. Release 1 is set to deliver the
initial Trunk model in the Mike Urban product with accompanying Dashboard. This includes:



o

Central-South As Build Infrastructure including physical properties;

o

Hydraulic analysis for physical infrastructure and user operating rules;

o

Water treatment feed water quality; and

o

Flexible operational analysis capability.
The Release 2 scope will expand the model to include the water gathering system from well to pond,
include the additional of a brine model and expand to include the Northern Area water infrastructure.

Additional elements of the 2014 Action Plan are as follows:


Metering and Monitoring Program (Instrumentation);



Integrated Water IT Functions with Data Management Processes;



Targeted Business Processes from Capability Model;



Water ICE Manual of Authority;



Water ICE and Field Operations Staffing Plan; and



Training and Program Rollout Support.
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Section 4 Well stimulation activities and the characterisation of
stimulation fluids
Introduction

4-1

Application of hydraulic well stimulation techniques can increase natural gas production by enhancing
permeability around low-yielding wells. The objective is to enhance coal seam openings to increase the
pathways for gas to flow.
For the QCLNG project, stimulation activities are undertaken in the Walloon Coal Measures, normally at depths
of greater than 400 m. In line with DEHP requirements, pre-stimulation risk assessments are executed to
identify any potential impacts on the water environment and pre and post-stimulation monitoring is focused
on identifying if any impact may be occurring.
This document presents progress on three key issues:


The status of the stimulation program;



The outlook in 2014 and beyond, and;



The program of ecotoxicity hazard assessment of stimulation fluids and associated risk assessment.

Stimulation Program

4-2

The commitments relevant to associated water management are as listed below.
Commitment

#

Department Condition
Pre-Dec
2012

Description

Target completion

37

Annual update of bores to be stimulated

October 2013 and annually
thereafter

38

Submission of reports to Queensland regulatory agencies

As required

39

Ecotoxicity Work Program Development

April 2013

40

Toxicity and Ecotoxicity Profiles for new chemicals. Completion of
February 2014
total toxicity and ecotoxicity testing. Ecotoxicity testing to be carried
out in accordance with the 2000 NWQMS Australian and New
Zealand Guidelines for Fresh and Marine Water Quality.

49e

49f

53B c

53B c

41
62

Commitments Completed

Status

Post-Dec
2012

Collection of representative samples of flow back water immediately Ongoing
post-stimulation and analysis
53B b

Preparation of Stimulation Fluids Risk Assessment
incorporating results of Hazard Characterisation (DTA)

, Commitments work in progress

February 2014

, Evergreen Commitments

This section fulfils Commitment 37 of the Stage 2 WMMP – an annual update of bores to be stimulated.
QGC's current and short term stimulation program for the Surat Basin is focused on trialling, developing and
optimising stimulation techniques prior to full scale stimulation activities commencing. This full-scale
development is not expected to occur until 2018. In 2013, a total of eight well stimulations have been
completed to date as shown in Table 4-1. Locations are shown at Figure 4-1.
The indicative stimulation program for 2014 consists of up to 33 wells, with 13 wells in the Northern
Development Area and 20 wells in the Southern Development Area (see Table 4-2). At this stage no well
stimulations beyond those identified in Table 4-2 are confirmed. Stimulation requirements for the QCLNG
project beyond 2014 will be developed over the next two years. It is expected that in the order of 1,900 wells
may be stimulated over the life of the QCLNG project.
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Currently 10 well stimulations are scheduled for the first quarter of 2014 in the Celeste and Woleebee Creek
blocks with the remaining 2014 program indicative only.

Table 4-1
Block

Location of Completed Stimulation Operations in 2013
Well
#

Stimulation
completion date

E_MGA94

N_MGA94

Commitment 38

Kathleen

6

16/04/2013

766550.452

7097888.617

Y

Kathleen

3

21/04/2013

766686.401

7098716.439

Y

Kathleen

2

27/04/2013

765622.056

7099344.191

Y

Kathleen

5

01/05/2013

765315.547

7098418.084

Y

Clunie

7

02/06/2013

288871.896

6977144.231

Y

Clunie

8

10/06/2013

288208.099

6976713.773

Y

Clunie

9

17/06/2013

289544.684

6976881.162

Y

Clunie

10

26/06/2013

288499.545

6977848.576

y
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Figure 4-1

Location of Completed and Planned Stimulation Wells
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4-2-1

Forward Program

The stimulation program for the next twelve months is outlined on Figure 4-1 and listed in Table 4-2.

Table 4-2
Block

Location of Planned Stimulation Wells – 2014
Well #

Stimulation
completion date

Easting

Northing

(E_MGA94)

(N_MGA94)

Woleebee Creek

109

Q1 2014

768,673.997

7,093,098.727

Woleebee Creek

111

Q1 2014

770,076.386

7,092,888.338

Woleebee Creek

119

Q1 2014

767,779.375

7,092,500.000

Woleebee Creek

120

Q1 2014

768,574.000

7,092,558.000

Woleebee Creek

129

Q1 2014

770,044.376

7,092,169.782

Celeste

15

Q1 2014

271,099.913

6,987,893.514

Celeste

16

Q1 2014

271,206.215

6,988,132.737

Celeste

17

Q1 2014

270,967.640

6,988,074.185

Celeste

19

Q1 2014

270,977.130

6,988,880.611

Celeste

20

Q1 2014

271,195.435

6,989,017.663

Poppy

15

2014

278,289.888

6,986,942.918

Poppy

191*

2014

279,157.659

6,986,866.915

Poppy

192*

2014

279,777.100

6,986,790.000

Poppy

201*

2014

278,445.815

6,986,109.190

Poppy

211

2014

277,716.558

6,985,393.856

Poppy

212*

2014

278,418.670

6,985,407.464

Poppy

213*

2014

279,251.300

6,985,284.000

Poppy

14

2014

279,656.867

6,989,081.130

Barney

10

2014

277,639.205

6,983,753.018

Jordan

2

2014

273,044.532

6,999,524.895

Jordan

4

2014

269,690.721

6,995,826.382

Jordan

6

2014

270,225.021

6,996,403.383

Jordan

8

2014

269,227.516

6,996,386.032

Jordan

10

2014

270,393.891

7,001,344.843

Clunie

11

2014

287,236.884

6,976,596.987

Clunie

12

2014

287,497.754

6,976,839.125

Celeste

2

2014

275,759.437

6,989,049.438

Celeste

4

2014

275,287.289

6,987,565.043

Jordan

14

2014

269,839.620

6,993,643.559

Jordan

9

2014

274,896.270

7,001,711.494

Margaret

4

2014

264,321.489

6,994,827.120

Margaret

5

2014

263,682.796

6,994,498.360

Margaret

7

2014

264,777.789

6,994,249.797

* Well locations and numbers are subject to change pending development optimisation activities.
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4-3

Stimulation Fluids Ecotoxicity Assessment

4-3-1

Work Scope, Commitments and Progress
Department
Condition

Commitment
#

Pre-Dec
2012

Description

Target completion

Post-Dec
2012

39

Ecotoxicity Work Program Development

April 2013

40

Toxicity and Ecotoxicity Profiles for new chemicals. Completion of total toxicity
and ecotoxicity testing. Ecotoxicity testing to be carried out in accordance with
the 2000 NWQMS Australian and New Zealand Guidelines for Fresh and Marine
Water Quality.

December 2013

Collection of representative samples of flow back water immediately poststimulation and analysis

Ongoing

Preparation of Stimulation Fluids Risk Assessment incorporating results
of Hazard Characterisation (DTA)

February 2014

49f

Status

53B c

41

62
53B b

Commitments Completed

, Commitments work in progress

, Evergreen Commitments

The objective of this project is to define and implement a program that will investigate the ecotoxicity of well
stimulation fluids to surface water organisms taking into account the natural background ecotoxicity of CSG
water to surface water ecosystems.
The risks to MNES associated with stimulation fluids are being considered as part of a wider risk assessment
framework. This framework uses the standard industry recognised process which defines risk as Impact
multiplied by Probability. The elements of the process are illustrated in Figure 4-3. As part of the Hazard
Characterisation process, QGC has initiated a program of ecotoxicity testing to satisfy Condition 53B b
(formerly 49f) of referral EPBC 2008/4398 approval. The Condition states that QGC must include as part of
their Coal Seam Gas Water Monitoring and Management Plan (WMMP):
“...details of constituent components of any hydraulic fracturing agents and any other reinjected
fluid(s), and their toxicity as individual substances and as total effluent toxicity and ecotoxicity,
based on methods outlined in the National Water Quality Management Strategy...”
The Ecotoxicity Work Program is part of a collaborative effort with the other CSG Proponents (APLNG and
GLNG) to jointly undertake this ecotoxicity work program, where QGC acts as the program operator. An outline
of the testing program is presented in Figure 4-3.
The Plan was submitted to the Department for its endorsement on 31 May 2013, in line with QGC’s Stage 2
WMMP Commitment 39. It was reviewed by ERISS and a discussion was held with all parties on 13 June 2013
when remaining issues were resolved. That work scope is presented in Appendix M of the Stage 3 WMMP.
It must be recognised that the focus of the program is to make a quantitative assessment of the potential
incremental hazard of stimulation chemicals on ecosystems including MNES if such chemicals were released to
the environment via controlled or uncontrolled means. Given that there is a negligible to low risk of migration
of stimulation chemicals to the external environment (under either controlled or uncontrolled conditions), it is
important that the reporting of the ecotoxicity program will be undertaken within a risk-based context.
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Figure 4-2

Direct toxicity assessment in a risk assessment framework

Figure 4-3

Outline of ecotoxicity testing program
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The other key element of the risk assessment is the Probability of an event occurring which depends on the
pathway and likelihood components. Given the nature of the materials and the engineering controls, both
pathway occurrences and likelihood of release are low. Therefore, there is little risk of stimulation fluids
entering receiving waters of the Murray-Darling Basin or Dawson River Catchments. These aspects will be
further defined in the final stimulation risk assessment, which is due in February 2014.
As at October 2013 the following tasks have been completed or are in progress, see Figure 4-4:


Preparation and agreement of a work plan with the Department, ERISS and industry partners



Collection of representative CSG water samples from QGC wells



Hydrochemical assessments of CSG waters to identify typical types and potential sources for
Ecotoxicity testing



Baseline ecotoxicity testing (in progress).



4-3-2

o

Phase 1: CSG Well Waters (Testing completed except for fish - results being compiled)

o

Phase 2: Stimulation Fluids with Lab water (Testing completed except for fish – results being
compiled)

o

Phase 3: Stimulation Fluids with CSG water (Testing underway)

o

Phase 4: Flowback Waters (September/October)
Risk assessment of migration of stimulation fluids to aquatic receptors
Forward Program

The progress and forward program for the DTA ecotoxicity testing is outlined in Figure 4-4.
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Figure 4-4

QGC ecotoxicity program schedule

trial

The results of the DTA will be used to establish:


Differences in toxicity between water types;



Differences in toxicity between different frac fluids;



Incremental toxicity of frac fluids with CSG water; and



Ecotoxicity of flowback waters at two time points compared to CSG and frac fluids.

That Hazard Characterisation will subsequently be incorporated into the assessment of risk of stimulation
#
fluids to aquatic receptors (i.e. Commitment 62).
#

Commitment 41, the collection of representative flowback samples has been completed for completed
stimulations and is ongoing for each stimulation operation as they take place.
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Section 5 Aquifer Monitoring Network Program
Introduction

5-1

#

#

Over the past year QGC has continued to meet its obligations under EPBC Commitments 1 and 2 (Table5.2)
and the OGIA Water Monitoring Strategy (WMS) for the Surat Cumulative Management Area (CMA); by
making substantial progress to the agreed program. There are three main elements to the program


Bores and monitoring points constructed to meet the requirements of the Monitoring System required
by OGIA under the Surat CMA UWIR



Bores constructed to meet EPBC commitments to provide early warning and trigger monitoring points
for springs management



Installations required by QGC to provide data for specific technical studies

The entire program comprises 69 wells, as summarised in Table 5-1. Appendix A contains details of each
installation.
Table 5-1

Bore and Monitoring Points Summary

Boreholes
Standpipe
Pressure
(hydrochemistry
Total
only
and pressure)
39
30
51 aquifer/aquitard boreholes and 18 Walloons Coal Measures monitoring bores

Formation

Monitoring Points
Monitoring
Standpipe
points Pressure
only

Condamine Alluvium
2
0
Gubberamunda
6
7
Westbourne
2
2
Springbok
12
17
Walloon Coal Measures
0
78
Eurombah
2
3
Hutton
8
6
Evergreen
0
4
Precipice
7
6
Total
39
123
162 separate aquifer/aquitard monitoring points
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Table 5-2
Commitment
#

Work Scope, Commitments and Progress
Department Condition
Pre-Dec
2012

Description

Target completion

1

52c i

53B d

Completion of Stage 2 Monitoring Bore and VWP conversion
programs (as outlined in this Plan)

March 2014

2

52c i

53B d

Incorporation of potential additional UWIR groundwater
monitoring requirements into Stage 2 Bore Construction
Program

February 2013

4

52c iv

53B d

Completion of bore baseline assessments and data summary

October 2013

13

52c

53B d

Completion of interim Groundwater Monitoring Plan.

April 2013

14

62f

62f

Collation and reporting of groundwater monitoring results

April 2013 and annually
thereafter

15

52ci

52ci

Collection and analysis of six-monthly groundwater quality samples Biannually

16

52ci

52ci

Implementation of the telemetry system for continuous
groundwater level monitoring

March 2014

32

53B d,
49c and d,
53B E
52di
I and II; 52d ii

Confirmation of early warning and threshold monitoring bore
construction

October 2014

52

52c i

Implementation of landholder bore monitoring – land access
negotiations

October 2013

53

62f

Commencement of monitoring of Landholder Bores

April 2014

Commitments completed

Status

Post-Dec
2012

, Commitments work in progress

, Evergreen Commitments

A significant milestone over the year was the rationalisation of the QGC monitoring network with the
requirements of the Surat CMA UWIR. The UWIR lists those formations and locations for which OGIA will
require both pressure and water quality monitoring, along with the prescribed installation timetable. QGC
provided its first Monitoring Network Implementation (MNI) report to OGIA in February which detailed how
QGC would meet its monitoring obligations. The rationalisation process continued through to August 2013,
when the second MNI was produced. Currently, 49 out of the 51 wells in the MNI network are endorsed by
OGIA. QGC has not secured land access for the two outstanding wells.
5-2

Emerging Issues and Mitigation

QGC’s initial design concept for multi-level pressure monitoring was to cement in a number of gauges at the
formations of interest. This has the benefit of allowing multilevel pressure monitoring with isolation of specific
formations. However, the disadvantage is that if there are problems with the gauge it cannot be retrieved,
checked and recalibrated. An initial failure at the Lauren GW4 well initiated a re-evaluation of this approach.
Given this, the decision was taken to cease cemented in gauges and implement a retrievable system with
gauges separated by packers in a cased and perforated hole.
Therefore, QGC is making a final selection for a multi-gauge well design that allows deployment of retrievable
gauges. The multi-gauge concept is attractive because it allows for monitoring several formation at the exact
same location. It is understood that gauges can fail for many reasons and the ability to fix or replace is critical
in order to preserve data integrity. Drilling of the remaining multi-level bores is expected to take place in Q1
2014 with installation of the remaining gauges by April 2014.
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Action Plan

5-3

Key monitoring implementation actions over the period September 2013 to August 2014 include:


Complete drilling of remaining 10 monitoring wells, including the last two bores in the springs early
#
monitoring system – target Q1 2014. Commitment 1;



Confirmation of early warning and threshold monitoring bore construction – target October 2014 but
#
likely by end 2013. Commitment 32;



Equip all pressure monitoring wells with telemetry – target Q1 2014. Commitment 16;



Equip all water quality monitoring wells with low flow sampling equipment – target Q1 2014;



Commencement of low flow sampling in March 2014 and thereafter every six months. Commitments
#
#
14 and 15; and



Expand the network by instrumenting landholder bores – target commencement March 2014.
#
Commitment 53.

#
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Section 6

Water Level, Pressure and Quality

Introduction

6-1

Accurate and robust data are central to the understanding of the Surat Basin, monitoring changes and
managing groundwater, and QGC utilises a number of data streams as part of its hydrogeological
conceptualisation. Supporting efforts include establishing data management protocols and databases and
establishing methodologies for data analysis, including baseline identification and trend analysis.

Work Scope, Commitments and Progress

6-2

WMMP commitments in relation to relevant monitoring data include:
Commitment

#

Department Condition
Pre-Dec
2012

Description

Target completion

Post-Dec
2012

4

52c iv

53B d

Completion of bore baseline assessments and data analysis

October 2013

13

52c

53B d

Completion of interim Groundwater Monitoring Plan.

April 2013

14

62f

Collation and reporting of groundwater monitoring results

April 2013 and annually
thereafter

15

52ci

Collection and analysis of six-monthly groundwater quality samples

Biannually

5

52c v

17

52cvi

18

52d III

10

49b

Completion of preliminary hydrochemistry conceptual model.
Justification of water quality trend indicators

April 2013

11

49b

Completion of Isotope studies

April 2013/April 2014

12

49b, 52d ii

Submission of integrated hydrochemistry report. Commitment to
provide baseline definition of groundwater quality in the Northern
Gas Fields.

October 2014

April 2013
Completion of first groundwater level trend analysis assessment
Confirmation of threshold draw down values at early
warning monitoring bores and draw down time series
53B e i

April 2013 or when
available from QWC

Implementation of agreed collaborative industry approach to springs April 2013
monitoring and management. Derivation of trigger thresholds and
finalisation of response actions.

54

53Bd

Development of an aquifer surveillance workflow

April 2014

55

53B d

Development of a methodology for establishing a baseline

April 2014

56

53B d

Derivation of baseline for wells with sufficient record

July 2014

58

53B d

First application of trend analysis to springs bore monitoring data

October 2014

Commitments completed

, Commitments work in progress

, Evergreen Commitments
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Significant milestones include:
Milestones
Incorporation of data into the technical studies underpinning the water
management effort

Stage 3 WMMP

The completion of the Surat Basin (QGC tenements) bore baseline assessment
in January 2013. Data analysis is ongoing and suitable bores are being assessed
for further monitoring

Stage 3 WMMP – Appendix C

Completion of an initial hydrochemical model for the Surat Basin.

Stage 3 WMMP – Appendix K

Completion of a methodology for trend analysis

Stage 3 WMMP – Appendix G

Development and approval of drawdown trigger thresholds as part of the Joint
Industry Springs Monitoring and Management Plan (JIP)

Stage 3 WMMP – Section 4

Implementation of water level and hydrochemistry data collection at bores
constructed through the year

Stage 3 WMMP – Section 4

Action Plan

6-3

The focus for the upcoming year will be to consolidate and formalise data storage, analysis and interpretation:


Implementation of telemetry and data storage protocols for more effective data manipulation as well
#
as QA/QC – Commitment 16



Methods for correction for temperature, density and barometric pressure – Commitment 55;



Development of techniques to identify a baseline dataset for water pressure and quality
#
– Commitment 55;



The specification and initial implementation of a data management system where the various data
streams are integrated;



Development of formal QA/QC procedures for data and identification of outliers and errors in
#
information – Commitment 55;



Implementation of the Trend Analysis Methodology for points with sufficient data record
#
– Commitment 58;



Integrate petroleum data more closely into hydrogeological workflows, particularly pressure data from
formation testing and bottom hole monitoring and hydrochemistry from production wells; and



Integration of data into springs conceptual models – Commitment 59.

#

#
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Section 7

Conceptual and Numerical Aquifer Modelling

Introduction

7-1

The foundation of QGC’s Surat Basin knowledge base is a detailed conceptual groundwater flow model coupled
with an advanced dual-phase groundwater flow simulator.
Conceptual modelling is the procedure whereby available information is interpreted to produce an adequate
description of a groundwater system. A conceptual model comprises an assemblage of justifiable, simplifying
assumptions that summarise the principal characteristics of the real system so its behaviour may be more
clearly understood. The model should be developed so that it represents the current consensus on system
behaviour, whether this is informed by direct interpretation of published information with or without field and
laboratory data, or whether further understanding has been extracted from these data by mathematical
modelling. In most cases, the purpose of developing a conceptual model is to arrive at a sufficient
understanding of the relationships between the principal characteristics of a system. Deductive and/or
mathematical methods can then be used to evaluate possible outcomes of changes within the system for a
range of feasible situations.
Conceptual modelling should always precede any attempt to mathematically model a groundwater system.
QGC is building a dual-phase (i.e. gas and water flows) GEN3 numerical model. Significant industry-wide work
in recent years has refined our understanding of groundwater flows. This new modelling work will further
refine the conceptual model before major water abstraction from the Walloon Subgroup in 2014.

Work Scope, Commitments and Progress

7-2

Commitment
#

Department Condition
Pre-Dec
2012

6

49b

9

49b

50

53B a

49i

Commitments Completed

Description

Target completion

Status

Post-Dec
2012

Completion and reporting on GEN3 model build

April 2013

Submission of consolidated Surat Basin Hydrogeological Model and
recalibration of GEN3 model. Commitment to ongoing model
recalibration and reporting with annual report. Reporting of
connectivity studies.

October 2014

Submission of Annual Report including (from October 2013)
reporting results of ongoing GEN3 model recalibration

October 2013 and
annually thereafter

, Commitments work in progress

, Evergreen Commitments

Progress on conceptual modelling over the last twelve months included:


Definition of the hydrostratigraphy of the Surat Basin including aquitard distribution and
characteristics;



Calculation of static petrophysical properties (porosity, horizontal permeability and vertical
permeability) using standard hydrogeological techniques backed up by petroleum industry processes;



Completion of a petrophysical and sedimentological interpretation of the 1,600 m core cut in the
Woleebee Creek GW4 well;



Coal property modelling – as the Walloon Subgroup represents the abstraction horizon, a key aim of
the hydrogeological conceptualisation is to capture the current understanding of subsurface variability
in coal properties;



Identification of groundwater flow directions and magnitudes;



Recharge assessments;



Assessment of subsurface discharge and vertical leakage; and
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Definition of water use patterns since groundwater was first developed in the basin in the 19
Century.

th

This conceptual model formed the basis of the GEN3 groundwater flow model. Progress on the GEN3 model
over the year included:


Translation of the previous GEN2 model to a dual phase Eclipse package and validation of the approach
by testing a sector model;



Construction of the model grid and definition of geometry;



Definition of zones and layers;



Population with static and dynamic properties;



Characterisation of boundaries, recharge and discharge;



Preliminary model testing;



Steady state calibration.

The key deliverable over the year was the GEN3 model design, conceptualisation and build report, delivered to
the Department in April 2013. A companion document detailing the transient calibration will be delivered to
the Department in December 2013. Implementation of a new approach in modelling caused the technical work
to take longer to complete than programmed.
Throughout the period, QGC has worked with OGIA to advance the dual phase modelling approach in the Surat
Basin. This has included, providing, data resources and advice to the OGIA modelling effort.

Emerging Issues and Mitigation

7-3

One clear outcome from the data interpretation and conceptual modelling is that the current accepted
hydrostratigraphy of the basin requires review. The chronostratigraphy approach does not reflect what units
actually support groundwater flow. One example is the Springbok Sandstone which is generally described as an
Aquifer but is often an Aquitard, particularly in the Northern area. QGC is, therefore, undertaking a revised
hydrostratigraphy of the basin starting with a pilot project in the Central area.

Action Plan

7-4

#

The key deliverable in 2014 is an integrated conceptual model of the Surat Basin – Commitment 9 (Table 7.2),
by October 2014. Actions and technical studies which will support that Commitment include:


Incorporation of new acquired water quality samples into the revised hydrochemistry model for the
Surat Basin, including isotope interpretations and hydrochemical evolution of springs flows;



Preparation of a revised hydrostratigraphy of the Surat Basin – concentrating first on QGC’s Central
Development Area and relating to monitoring data from six years of domestic production;



Characterisation of water levels and flow mechanisms in the Southern and Northern Areas;



Characterisation of flows and pressures in the Walloons Subgroup; and



Definition of connectivity between formations (see also Section 9).
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Section 8 Bore Baseline Program
Introduction

8-1

A baseline assessment is an assessment of a private bore by a petroleum tenure holder to obtain information
about the bore and information about water levels and quality. The information provides a baseline of bore
condition and performance prior to CSG water production. This information supports the settling of disputes
between bore owners and petroleum tenure holders about potential impact of the extraction of groundwater
by petroleum tenure holders. The water level and quality information can also assist the Commission in its
ongoing assessment of the groundwater system.
The Water Act requires petroleum tenure holders to carry out baseline assessments of water bores on tenure
before production commences on the tenure. These baseline assessments are carried out in accordance with a
baseline assessment plan approved by the Department of Environment and Heritage Protection (DEHP) and in
accordance with guidelines issued by DEHP.

Work Scope, Commitments and Progress

8-2

Commitment
#

4

Department Condition
Pre-Dec
2012

52c iv

Description

Target completion

Post-Dec
2012

53B d

Completion of bore baseline assessments and data summary

October 2013

52

53B d

October 2013

53

53B d

Implementation of landholder bore monitoring – land access
negotiations
Commencement of monitoring of landholder bores

63

53B d

A detailed baseline evaluation incorporating landholder and
dedicated groundwater monitoring bores

April 2014

Commitments completed

Status

, Commitments work in progress

April 2014

, Evergreen Commitments

The assessment of landholder bores in the QCLNG project area was completed in accordance with the
requirements of the Department of Environment and Resource Management (DERM) (now Department of
Environment and Heritage Protection (DEHP)) Baseline Assessment Guidelines (May 2011) and the Bore
Baseline Assessment Plan for QGC’s Northern, Central and Southern Development Areas, Surat Basin (the Plan),
which was approved by DERM in August 2011. The program was completed seven months ahead of the Plan's
schedule. The first field assessments commenced in May 2011 and the last assessment was completed in
November 2012. During the program, 389 bore assessments were completed at 250 properties. The data
collection phase of the program is now complete and data evaluation is ongoing.
The status of the communications process and site assessments is summarised in Table 8-1.
Figure 8-1 shows the contact status of each property within the project area. There were 82 bores assessed
outside QGC tenements and the project area. In summary:


48% of properties were identified as not having bores;



10% of properties had completed assessments; and



38% of properties had no contact response.
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Table 8-1

Summary of Bore Baseline Assessments

Contact Status

Properties

Bores

Completed

250

389

Completed by Other Company

15

25

No Contact Details

85

N/A

1,015

N/A

20

20

No Bores

1,272

0

Total

2,657

434

No Response –Closed
Access Denied

Formation

No of wells

%

Water Level
obtained

Water Quality
obtained

Bore cards or
drill logs

Cretaceous Units
Gubberamunda Sandstone

58
34

15
9

23
15

27
19

24
14

Westbourne Formation

55

14

29

23

17

Springbok Sandstone

32

8.2

22

9

8

Walloon Subgroup

38

10

6

13

15

Hutton Sandstone

4

1.1

2

3

1

Eurombah Formation

3

0.8

1

3

1

Evergreen Formation

1

0.3

0

0

0

Precipice Sandstone

1

0.3

0

1

0

Bowen-Basement

1

0.3

0

1

1

Multiple formations

110

28

49

51

57

No construction details available

52

13

12

30

7

Total

389

100.00

159

180

145
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Figure 8-1

Bore baseline contact status by property

44

Stage 3 WMMP Annual Report 2013

The field component of the program involved 356 field days for the assessment teams. The bore assessments
involved an interview with the landowner or property contact, if available, to obtain information and any
available documentation about bore construction and maintenance, capacity and use, and previous water
samples and water level measurements. An interviewee was present for 87% of the assessments. Water level
measurements were obtained for 42% of the bores assessed. A water quality sample was obtained for 46% of
the bores assessed.
Laboratory samples, including duplicates, triplicates and field blanks, along with laboratory method blanks,
spikes, duplicates and surrogates were scrutinised by QGC’s production chemists to assess the traceability and
confidence in the precision, accuracy and representativeness of reported results. Results have been reported
according to OGIA requirements.
A key outcome from the bore baseline exercise was to identify bores which QGC can monitor to enhance its
understanding of the hydrogeological and hydrochemistry of the Surat Basin and patterns of water use. An
evaluation of bore integrity has taken place so that only bores where QGC has confidence in the data are
included in the network. A total of 32 wells are included in the initial exercise. Identified high quality bores will
be equipped with pressure transducers and loggers and regularly sampled. Land access negotiations for that
process have begun.

Emerging Issues and Mitigation

8-3

The bore baseline assessment has incorporated a large amount of data from disparate sources including
Government databases, field observations and lab tests. Inconsistencies between these datasets have been
identified across a number of properties and bores. Therefore, an internal audit exercise is underway to
reconcile each record and provide a quality assured and checked set of information which will be made
available to OGIA and DEHP in Q1 2014.

Action Plan

8-4

The Bore Baseline program for the Surat has now been completed. Key actions for the next year include:


Completion of the audit of the data and transmittal of audited results to OGIA by February 2014;



Integration of landholder bore data into a baseline evaluation of the Project area by April 2014
#
– Commitment 63;



Integration of the bore baseline database into the corporate subsurface data archive by March 2014;



Instrumenting of suitable bores and incorporation into the monitoring network – with monitoring to
#
commence in March 2014 – Commitment 53; and



Incorporation of the data into standard hydrogeological characterisation.
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Section 9

Connectivity Studies Program

Introduction

9-1

QGC has embarked on a major program of investigation and assessment to understand the possible changes in
inter-formation groundwater flow due to coal seam gas development of the Walloon Subgroup. This is in
#
#
response to Commitment 7 (Table 9.2) of the Stage 2 WMMP. Commitment 7 addresses Condition 53(B)a
which calls for ‘a program and schedule for aquifer connectivity studies and monitoring of relevant aquifers to
determine hydraulic connectivity’.
Specific testing and characterisation of connectivity between the Walloon Subgroup, aquifers and intervening
aquitards is ongoing. This work is vital to a proper understanding of connectivity and to predictions of water
level changes in key aquifers attributable to natural gas-associated water production. Substantial progress has
been made in characterising each unit and now actual testing has begun with pumping from the Walloon
Subgroup and associated aquifer monitoring to measure pressure changes.
Also significant progress has been made over the last year in the detailed scoping of the connectivity
programme, the establishment of the monitoring network and the groundwater level baseline in the vicinity of
the pilot tests. It is considered that the work to date provides a firm foundation to assess the connectivity
between the formations in the Surat Basin.

Work Scope, Commitments and Progress

9-2

Commitment

Department Condition
Pre-Dec
2012

#

7
8

Target completion

49b

53B a

Submission of aquifer connectivity studies progress report

April 2013

49b

53B a

Submission of Infrastructure Connectivity Report

October 2013

53B a

Submission of aquifer connectivity studies progress report

April 2014

53B a

Reporting of connectivity studies

October 2014

57
9

Description

49b

Status

Post-Dec
2012

Commitments Completed

, Commitments work in progress

, Evergreen Commitments

The Aquifer Connectivity Progress report was submitted in June 2013. This detailed report described the whole
connectivity programme and the results up to that date.
Alongside the main connectivity studies, the Infrastructure Connectivity assessment was initiated. This study
looks at the types of exploration, water and petroleum bores and how they might affect vertical leakage rates.
This study is currently split into two phases; a likelihood assessments to be submitted in November 2013 and a
full risk assessments due in April 2014.
The Aquifer Connectivity Progress report is comprised of the following sections:


An update on the extensive drilling program designed to monitor the pilot tests and producing well
fields;



An overview of the regional groundwater flow studies, including preliminary work on a revised
conceptual model;



The presentation of the baseline groundwater data at the pilot test sites and preliminary analysis of
the Woleebee Creek site;



Description of other pilot test results and existing field monitoring data;



The preliminary results from the regional hydrochemistry programme as they relate to connectivity
assessment;
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A description of the planned Condamine Alluvium assessment. Since then the two shallow monitoring
bores into the Condamine Alluvium have been constructed; and



The initial assessment of the effects of infrastructure on connectivity.

Emerging Issues and Mitigation

9-3

The major risk is operability of wells in the pilot tests. Pumping from specific wells has been delayed at time
due to gathering problems, instrumentation issues and pump failures. To date none of the three pilots are
operating at maximum capacity. However, elements of the Woleebee Creek P1 and Ruby Jo P2 tests have been
underway for two months. A summary of the status of pumping as of 27 August 2013 is:
Pilot test

Woleebee Creek P1 (4 wells)
Ruby Jo P2 (5 wells)
Kenya East P3 (5 wells)

Wells pumping
@ August 2013

Wells not pumping

Well with major
GW monitoring

4, 6, 7
8, 9, 11, 12
None

5
10
25, 26, 27, 28, 29

7
12
28

The problem identified in the June 2013 progress report with highly anomalous pressure results in some of the
Woleebee Creek data and Kenya East data has been found to be due to a software problem with the down
hole pressure gauges whereby the incorrect pressure range was programmed into the RTU at the well head for
the pressure gauges. All the old data have been recovered with the insertion of the correct pressure ranges.
The delay and hold up in the program is being pursued, the expectation is that the current issues will be
resolved by November 2013.
#

Commitment 8, the leaking bore risk assessment is strongly dependent on the quality of the available data. In
many cases this is old hand written records with scant details and significant data gaps. Hence considerable
judgement is required in the interpretation of this information. The confidence in the accuracy of the risk
assessment and the estimation of flow rates will be low in some cases. QGC has split this Commitment into
two phases:


A likelihood assessment which classifies wells into risk categories based on their potential for inert
aquifer leakage – report October 2013; and,



A consequences assessment assessing the degree of leakage from each well category – report April
2014.
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9-4

Action Plan

The work plan over the next 18 months is presented in Figure 9-1 and is on track.
Figure 9-1

Aquifer connectivity forward program

#

QGC will report progress in April 14 (Commitment 57, Table 9.2). The preparation of a Progress Report on
Connectivity Studies by April 2014 is a new commitment included in the Stage 3 WMMP so that the results of
the pilot tests are formally reported. Some of the results will be incorporated in the Updated Surat Basin
#
model (Commitment 9).
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Section 10
10-1

Springs Monitoring and Management

Introduction

Groundwater-fed springs are an important water environment feature in the Surat Basin and the CSG industry
has committed to protecting these springs against potential impacts from CSG-related groundwater
abstraction.
The CSG operators in the southern Bowen and Surat Basins have developed a Joint Industry Plan (JIP) for a
groundwater monitoring and management system to ensure springs protected by the EPBC Act are not
impacted by CSG production. This is a requirement of the Proponents’ project approvals under the EPBC Act
which require the CSG activities to have ’no adverse impacts‘ to Matters of National Environmental
Significance (MNES), which for groundwater relates to discharge from the Great Artesian Basin via springs
(EPBC springs).
Figure 10-2 illustrates the locations of the springs of interest in relation to the proponents’ tenements.
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Figure 10-2

Spring and associated monitoring bore locations
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The fundamental concept for springs monitoring and management is to measure groundwater drawdown at
early warning locations such that meaningful responses can be undertaken before there is any impact on
MNES springs. The joint industry strategy for springs further includes the clear allocation of monitoring bores
between proponents and the allocation of springs to proponents.
The plan is also intended to align with spring monitoring and mitigation requirements obligated by the Surat
Cumulative Management Area (Surat CMA) Underground Water Impact Report (UWIR) (QWC 2012).
The central concepts and primary principles of the JIP are:


To ensure consistency in the approach to springs monitoring and management between the
proponents;



To measure groundwater drawdown at locations and times such that meaningful responses can be
undertaken before there is any impact on MNES springs;



An early warning approach based on modelling and monitoring;



The use of the Surat CMA cumulative impact model (CIM) to assess risks to the springs;



A clearly defined network of monitoring bores allocated to each of the proponents;



Single proponent responsibility for each EPBC spring aligning with Surat CMA UWIR Springs Strategy;



Differences in individual company approaches to limit/trigger setting at monitoring bores; and



Alignment on exceedance response process and timing.

Work Scope, Commitments and Progress

10-2

Department
Condition

Commitment

Pre-Dec
2012

#
18

52d III

19

68,69

20

69 b ii

21

69 b

Description

Target completion

Implementation of agreed collaborative industry approach to
springs monitoring and management. Derivation of trigger
thresholds and finalisation of response actions.

April 2013

Completion of preliminary Springs Monitoring Plan incorporating
findings of UWIR, Santos Regional Springs Survey and the
collaborative industry proposed EPBC Spring Monitoring Scheme

April 2013

69 b ii

Submission of report on Baseline Spring Program

April 2014

69 b

Completion of Springs Monitoring Plan incorporating input from
connectivity studies

October 2014

58

53B d

First application of trend analysis to springs bore monitoring data

October 2014

59

53B e

Development of springs conceptual models

October 2014

Commitments Completed

Status

Post-Dec
2012

53B eci

68,69

, Commitments work in progress

, Evergreen Commitments

Progress over the year relates to:
Development of the Joint Industry Plan (JIP)
The plan was continuously improved over the last year. Key changes were initiated in accordance with
comments received from Geoscience Australia (GA, 2011, 2012), the Commonwealth Department of the
Environment and the Expert Panel for Major Coal Seam Gas Projects (Expert Panel). The plan also incorporated
changes to align with spring monitoring and mitigation requirements obligated by the Surat Cumulative
Management Area (Surat CMA) Underground Water Impact Report (UWIR).
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Allocation of Springs
OGIA has assigned QGC as the responsible tenure holder for the monitoring of two springs (Dawson River 8
and Wambo). All the Proponents are seeking allocation of the EPBC listed springs by the Department in
accordance with the same principles.
Construction of Early Warning and Trigger Threshold bores and implementation of monitoring
QGC has eight bores in its springs monitoring program at four separate sites with one Hutton and one
Precipice monitoring bore at each location. Six bores have already been constructed and all eight bores are
expected to be installed by the end of 2013.
Development and tendering of a work scope for springs monitoring
As part of the collaborative effort, the three proponents have engaged one contractor to carry out baseline
sampling of spring locations. A work scope was prepared and tendered by June to select a single supplier. SKM
was selected, primarily on technical merit, and started project preparation in September 2013.
The scope of work includes water flow and quality, ecology, spring characteristics and anthropogenic
influences and will be phased as follows:


A first baseline visit which will incorporate the collection and collation of baseline data for all 122
vents, watercourse springs and eight bores (proximal to springs and drilled for other projects). Springs
will be assessed for their suitability to be included in the long term monitoring program and a reduced
number of sites will be taken forward as the representative set for long-term monitoring. Selection
criteria will be used to assess the most appropriate sites for future monitoring. This will be based upon
safety of access and the analysis of field data. Consideration will be made of how representative the
spring is of the spring group within which it is located;



Second baseline visit, where the recommendations of the first stage are implemented. The long-term
monitoring sites will be assessed and any long-term monitoring equipment will be installed; and



Remaining baseline visits: complete the first year of quarterly monitoring and are representative of the
work effort that will be required for long-term monitoring. Each site will be assessed and further data
will be collected and monitoring equipment will be maintained.

The first baseline round commenced in October 2013. A preliminary report on the program is planned to be
#
issued to the Department in April 2014, in accordance with Commitment 20 (Table 10.2).
Development of a Trend Analysis Methodology for analysis of bore monitoring data
#

Commitment 5 of the Stage 2 CSG WMMP, which is ‘Completion of first groundwater level trend analysis
assessment including mean drawdown weighting method for Hutton and Precipice Sandstones’, was
completed in April 2013. This methodology represents the first phase of developing a process and tools to
effectively monitor potential groundwater changes resulting from CSG water extraction.
The procedure is aimed at interpreting trends in monitoring data that are collected principally from monitoring
bores in and adjacent to the northern leases of the QCLNG project area and which are used as early warning
monitoring installations and trigger monitoring bores for the protection of EPBC listed springs. The objective of
the methodology is to initially assess groundwater level and potential quality trends that may occur during the
baseline data collection phase prior to and during the initial phase of production-scale CSG water extraction
occurring in the QCLNG projects northern tenements.
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Queensland Government (DERM, 2012) and Geoscience Australia (GA 2012) guidelines recommend the use of
formal statistical tests (such as linear regression and the Mann-Kendall test) to assess whether observed
groundwater trends can reliably be discerned from the background noise in the data. Building on the
recommended approaches, QGC developed a comprehensive process which has been successfully tested on
trial datasets.
The next stage is to implement the method on bores with a sufficient long term record. In parallel, research is
under way into existing or custom built software tools which will make implementation of the method more
efficient.
10-3

Action Plan

Activities over the next year include:


Implementation of the springs monitoring and preparation of a report on the baseline monitoring –
#
Commitment 20;



Equipping of springs monitoring bores for water quality sampling. Low flow equipment will be installed
in Q1 2014 to allow sample collection. Six-monthly water quality sampling will follow this exercise;



Incorporation of data from springs bore drilling into the hydrogeological conceptualisation of the
#
region around QGC tenements and the springs of interest – Commitment 59; and



Application of trend analysis methodology when sufficient data have been collected and definition of a
#
baseline record – Commitment 58.
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Section 11 Trial Reinjection Program
11-1

Introduction

A key element in the mitigation ‘toolkit’ to address pressure changes is aquifer repressurisation by injecting
water. In Q4 2013, QGC will undertake a trial of aquifer injection at the Woleebee Creek location in the QCLNG
Project’s Northern Gas Fields, south-west of Wandoan.
The trial is a part of QGC’s three-step approach towards reinjection. The first step was the drilling of a fullycored groundwater monitoring bore (WCK GW4), with associated analysis and testing. This produced valuable
information for developing a static aquifer model. The second step was to drill an offset monitoring bore
(GW10) and to undertake a prolonged production trial (pumping test) to calibrate dynamic modelling. The
third step (the proposed injection trial) includes the construction of an injection well (WCK GW11) and
installation of surface infrastructure. The trial’s overarching objective is to provide the data necessary to assess
the technical feasibility of a repressurisation scheme should it be required.
The target formation for the injection trial is the Precipice Sandstone. The Precipice Sandstone at this location
has undergone an extensive data acquisition process. Associated analysis and modelling provide the
framework necessary to evaluate the formation’s injection potential.
11-2

Work Scope, Commitments and Progress

Commitment

Description

Target completion

27

Completion of first Injection Management Plan (Precipice Water)

February 2013

28

Construction of investigation, monitoring and trial injection
production bore

April 2013

29

Update for Stage 3 WMMP – Progress Report on IMP. Drilling of
injection well WCK_INJIP

June 2013

30

Feasibility Study Report (part 1 and part 2)

April 2014/April 2015

#

Department
Condition
Pre-Dec
2012

49c

Commitments Completed

Status

Post-Dec 2012

49c

, Commitments work in progress

, Evergreen Commitments

Two phases of the injection trial are envisaged:


Phase 1 – injection of treated Precipice Sandstone formation water for three months from Q1 2014;
and,



Phase 2 – injection of treated CSG water from the Northern Water Treatment Plant (NWTP) currently
planned to begin Q4 2014 (lasting three to six months).

Progress over the last twelve months has included:


Completion of the subsurface data acquisition and characterisation exercise;



Implementation of a long term pumping test at the Woleebee Creek GW4 well;



A new injection well (WCK GW11) is scheduled to be drilled in November 2013; and



FEED designs were completed and construction of pre-treatment (including filtration, disinfection and
de-oxygenation), pipelines, storage and pumps is nearing completion.

The Injection Management Plan delivered in February 2013 describes the subsurface characterisation. Since
that time, significant progress has been made in scoping, design and building the surface infrastructure. The
Aquifer Injection Water Treatment Facility will consist of storage, filtration, disinfection, de-oxygenation, pH
correction, pumps and controls.
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The overall trial plan has also been refined. There will be three designated tests (as well as commissioning),
each with a slightly different objective:
Commissioning Period
Included in the injection trial design is a short period of injection as part of the commissioning process of the
surface and subsurface equipment. This is not considered to be part of the subsurface trial but is required for
operational reasons and is included to show the impact of all predicted injection.
Test 1 – Injectivity Test
An initial test with a conservative ramping up of the injection rate to test the injectivity of the reservoir,
followed by continued injection at 6 ML/d for four days. The pressure gauges will be removed after this test
and the subsequent pressure fall-off in order to run the production logging tool so that it will be possible to
analyse the data before injecting at higher rates
Test 2 – PLT
A production logging tool will be run in the well while injecting and while shut-in. This will help to determine
an injection profile down the well and identify whether or not there are certain sections of the well with higher
or lower injectivity than others. The maximum injection rate while deploying this tool is assumed to be 4 ML/d.
Test 3 – Main injection test
The final test involves the highest rates and the largest overall volume. The well will be ramped up to
7.5 – 8 ML/d which is the highest rate the surface facilities can sustain for a prolonged period and then finish
with one day at the maximum short term injection rate (10 ML/d) before shutting in and monitoring the falloff. The aim of this test is to sustain the maximum injection rate possible for the longest period with the
allowable water volume.
The key milestones are:
Milestones

Date

Completion of Surface Facility Engineering

End of October 2013

Injection well (WCK GW11) – drilled and completed

Mid December 2013

WCK GW10 monitoring well work over completed

Mid December 2013

Surface facility – Construction

October 2013 to January 2014

Commissioning

January to February 2014

Start of injection trial operations

February 2014
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11-3

Emerging Issues and Mitigation

An essential element of the implementation of injection trials and the design of full scale systems is
understanding and objectively evaluating potential system risks. The identification and management of risk
determines whether a project is technically and economically feasible. The level of risk is often dependent on
the use of the source aquifer (i.e. a potable supply aquifer clearly has higher risks associated with it than a
saline formation).
The key risks for any injection trial are related to:
1.

Loss of injectivity due to aquifer damage during injection – minimised through effective well design,
drilling practices and injection management;

2.

Impact to users through pressure changes or/and contamination/degradation of water quality of the
aquifer during injection.

To limit these impacts there will be strict engineering controls on the injection process and associated
monitoring.
11-4

Action Plan

Actions over the next twelve months include:


Implement the Phase 1 trial;



Carry out interpretation including updated modelling – this will include, not only internal modelling but
incorporating the injection trial in a run of the OGIA UWIR model;



Preparation of a trial report to identify the technical, financial and environmental feasibility of a full
scale injection scheme and its usefulness as a tool to mitigate potential impacts on MNES –
#
Commitment 30; and



Planning and design of a CSG treated water trial to be conducted after the Northern Water Treatment
Plant is completed.

Figure 11-1 illustrates the injection trial schedule over the next year.
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Figure 11-1

Injection Trial Schedule
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Section 12

Ground Motion Assessment

Introduction

12-1

The requirement for ground motion studies is based on the premise that, at a local scale, the process of CSG
water extraction results in reduced reservoir pressure that could potentially translate into ground settlement
at surface. If such ground motion propagates to surface it could have a very small potential to impact surface
waterways and Matters of National Environmental Significance (MNES), such as springs and nationally
important watercourses.
While CSG-related ground motion impacts on surface waterways and springs is unlikely, QGC is initiating
ground motion studies using satellite data to monitor ground movement. This work will continue throughout
the QCLNG project operations phase. Associated technical studies include a predictive assessment of expected
movement using groundwater flow modelling results to investigate how this movement might potentially
impact on MNES

Work Scope, Commitments and Progress

12-2

Commitment
#

Department Condition
Pre-Dec
2012

Description

Target completion

22

65,67

65,67

Completion of Ground Motion Monitoring and Management Plan

April 2013

23

65a

65a

Completion of Baseline Data Review Report

April 2013

24

65b

65b

Assessment of hydrological implications of ground motion

April 2014
October 2013 and
annually thereafter

25

66

66

Submission of ground motion progress reports. October 2013
report will include ground motion modelling using the outputs of
the QWC cumulative groundwater model

26

66

66

Submission of ground motion assessment report

October 2015 and
thereafter at three- yearly
intervals

60

53B e

Revised predictive deformation assessment incorporating
monitoring data and GEN3 model data

October 2015

61

53B e

Finalisation of ground motion triggers

October 2015

Commitments Completed

Status

Post-Dec
2012

, Commitments work in progress

, Evergreen Commitments

The ground motion monitoring program has been split into two stages:


The baseline program began by completing an analysis of historical satellite data derived via In-SAR
technology for a four year period (January 2007 to January 2011) for the QCLNG tenements; and



Ongoing satellite data acquisition and processing for the QCLNG tenement area for the period 2013
onwards.

The CSG operators in the southern Bowen and Surat Basins have developed a Joint Industry approach to
ground deformation, monitoring and management. This is a requirement of each proponent's project
approvals under the EPBC Act which require the CSG activities to have 'no adverse impacts' to Matters of
National Environmental Significance (MNES).
The proponents cooperatively scoped, tendered and commissioned a basin-wide radar satellite imagery survey
in 2011 using available data for the period 2007 to 2011. This collaboration has continued with further radar
satellite imagery collection commissioned in 2012, which together with the 2007 to 2011 survey is intended to
build a pre-production baseline across all industry tenements. This is proposed to enable assessment of any
current trends in surface deformation not related to CSG to be assessed prior to major gas production
commencing in 2014.
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Following an evaluation of ground motion measurement options, the use of synthetic aperture radar (SAR)
technology was identified as the most effective way to quantify potential deformation of the land surface over
the Surat Basin.
Key progress in the last twelve months included:


The collation of a baseline dataset over QCLNG tenements and ongoing monitoring;



Preparation of a Ground Motion Monitoring and Management Plan, Commitment 22 (Table 11.2)
delivered on schedule; and



Predictive Modelling of Deformation using UWIR cumulative modelling results – delivered as part of
the Ground Motion Progress Report October 2013.

#

Action Plan

12-3

In addition to ongoing INSAR data collection, key activities going forward include:


Ground Truthing Survey:
o

Using ground surveys to confirm and detail any ground motion established by the InSAR
monitoring; and

o

Developing a system to link the InSAR satellite data to relative ground levels such as metres AHD
at selected locations;





Ground Motion Data Interrogation Program:
o

The first interrogation approach is to be conducted at the field scale over the area of the QCLNG
project; and

o

The second approach is a targeted area interrogation approach where specific areas within the
project area that are considered ‘sensitive’ would be examined in more detail; and
Assessment of Hydrological Implications – modelling to estimate the potential hydrological
#
implications of the predicted surface and subsurface deformation – Commitment 24.
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Section 13
13-1

Beneficial Re-Use

Introduction

The Waste Reduction and Recycling Act 2011 (QLD) enables beneficial use to transform perceptions of a
‘waste’ product into appreciation of a valued ‘resource’. For QGC, this means transforming CSG water into a
valued, high quality, new resource for mining, industrial, agricultural and municipality use.
On behalf of QGC, SunWater manages both the Chinchilla Beneficial Use Scheme and the Dawson Valley
Beneficial Use Scheme to:


Satisfy the relevant regulatory approvals framework;



Identify (then prevent or mitigate) potential environment impacts,



Provide water quality levels at least equal to current background levels;



Ensure investment viability by supporting sufficient beneficial user uptake;



Address seasonal and other demand (quantity and quality) variations;



Consider associated social and community issues;



Map beneficial user locations relative to water delivery solutions; and



Address adequately the cost and technical feasibility of scaled-up beneficial use.

The Chinchilla Beneficial Use Scheme is the outlet solution for QGC’s Kenya Water Treatment Plant in the
Central and Southern Gas Fields. The scheme covers the 20 km Pipeline from the Kenya Water Treatment Plant
to Chinchilla Weir on the Condamine River. Importantly, it manages distribution of treated water along the
pipeline and within the Condamine River area. Figure 13-1 outlines the components of the scheme, the
division of management responsibilities between QGC and SunWater and the relevant approvals in place. QGC
is responsible for treating all CSG water as required before discharge into the Kenya to Chinchilla Pipeline
(EPBC 2011/6000). SunWater is responsible for monitoring the treated water discharges into the Chinchilla
Weir in accordance with its EPBC referrals and BUAs.
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Figure 13-1

Linkage to Chinchilla Beneficial Use Scheme

The SunWater Beneficial Use Approval (BUA) ENBU02701811 defines the required quality parameters and
monitoring frequency. The BUA authorises the beneficial use of up to 31,025 ML a year (or 85 ML a day) of
treated water for agricultural (irrigation and stock watering) production and as a supplement to Chinchilla’s
town water supply.
SunWater’s BUA requires development, implementation and maintenance of a Resource Management Plan
(RMP). The RMP‘s principal objective is to manage the water resource while preventing material or serious
harm or environmental nuisance. A copy of this has been lodged with DEHP. This includes a periodic review of
monitoring data and findings. The SunWater BUA will also provide water quality targets and clarify
contaminant concentrations or levels indicating environmental impacts while using its sampling regime to
derive site-specific reference values within two years of the BUA approval (depending on wet season flow).
Currently, QGC is transporting treated water along the 20 km SunWater-owned pipeline to Chinchilla Weir,
servicing pipeline route irrigators (as part of Stage 1 development). The approval by the Queensland Water
Supply Regulator (QWSR) for discharging water into Chinchilla Weir (i.e. Stage 2 of the development) was
received on 18 July 2013, thereby enabling the licenced extraction and use within the Condamine River section
of the beneficial use scheme. While still in its early stages, the Chinchilla Beneficial Use Scheme promises the
region access to a significant additional water resource during QGC’s operations in the area.
The Dawson Valley Beneficial Use Scheme is for QGC’s Northern Water Treatment Plant, located at Woleebee
Creek in the Northern Gas Fields. Treated water will be transported along the 120 km Woleebee Creek to
Glebe Weir Pipeline for distribution to customers along the pipeline route and within the Dawson Valley Water
Supply Scheme and Glebe Weir section of the Dawson River. The Dawson Valley Beneficial Use Scheme was
granted a BUA (ENBU424054412) (Appendix Q) on 8 March 2013.
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The Dawson Valley Beneficial Use Scheme BUA is valid for 20 years from first treated water release into the
Woleebee Creek to Glebe Weir pipeline and authorises the use of up to 36,500 ML a year (100 ML a day) of
treated water for agricultural (including stock watering), industry and urban water supply. Figure 13-2 outlines
the division of infrastructure management responsibilities between QGC and SunWater along with the
relevant approvals held.

Figure 13-2

Linkage to the Dawson Valley Beneficial Use Scheme

Sampling locations were specified in the BUA approval by DEHP. The Dawson Valley Beneficial Use Scheme was
declared a ‘controlled action’ by the Department in preliminary documentation on 22 December 2011
(2011/6181). With assistance from QGC, SunWater provided the necessary documentation and received EPBC
Act approval with conditions on 27 September 2012.
SunWater has developed an extensive REMP for the Dawson River to provide a technically rigorous water
quality data foundation for assessment of potential environmental harm to receiving surface waters. QGC
retains responsibility for supplying water treated to an acceptable standard. When operational, QGC’s
Northern Water Treatment Plant will be managed to ensure its treatment processes deliver water to SunWater
to the standard required under the Dawson Valley Beneficial Use Scheme. SunWater is currently preparing a
Recycled Water Management Plan (RWMP) for the scheme.
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Two other BUAs are in place, as follows:


Supply of CSG to Yancoal coal mine water for beneficial use including dust suppression and coal
washing; and



Condamine Power Station (CPS) BUA for supply of cooling water.

13-2

Work Scope, Commitments and Progress

Chinchilla Weir


The Chinchilla Weir Beneficial Use Scheme commenced supply of treated CSG water to users along the
pipeline only from December 2012 following completion of commissioning of the Water Treatment
Plant (WTP) and pipeline;



QGC and SunWater’s Interim Recycled Water Management Plan (RWMP) was approved on 18 July
2013 by the Department of Energy and Water Supply (DEWS) to allow the indirect supply of treated
CSG water to a drinking water service provider as a source of drinking water in Chinchilla Weir. The
release of treated CSG water is authorised under interim RWMP only to the 18 April 2013; and



Supply of treated CSG water to users along the pipeline and users within the Chinchilla Weir Water
Supply Scheme (CWWSS) commenced in August 2013 following the approval of the interim RWMP.

Glebe Weir


Woleebee Creek to Glebe Weir Pipeline Project Beneficial Use Approval was submitted on 28 August
2012 and was approved on the 8 March 2013 by the Department of Environment and Heritage
Protection (DEHP). The BUA is to supply users along the 120km pipeline and users within the Dawson
Valley Water Supply Scheme (DVWSS). The pipeline and DVWSS is operated by SunWater and is a
similar arrangement to the Chinchilla Weir Beneficial Use Scheme; and



Construction of the Woleebee Creek to Glebe Weir Pipeline commenced in Q1 of 2013 and is currently
75% complete for construction with operation proposed to commence in Q3 2014.

Other BUAs


QGC continued to supply Yancoal CSG water for beneficial use including dust suppression and coal
washing; and



QGC continued to supply CPS CSG water for beneficial use for industrial purposes.

Figure 13-3 illustrates the flows through the operating BUAs for 2013 to date.
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Figure 13-3

BUA Flows for 2013
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Action Plan

Chinchilla Weir


QGC and SunWater will submit an amendment to Department of Energy and Water Supply (DEWS) for
the Interim RWMP in October 2013 to include the distillate stream from the Brine Concentrators (BCs)
to increase the output capacity of the Kenya WTP; and



QGC and SunWater will submit the Full RWMP to DEWS in November 2013 to replace the interim
RWMP which expires on 18 April 2014.

Glebe Weir


Completion of the SunWater Woleebee Creek to Glebe Weir pipeline;



Completion of the QGC water treatment plant in 2014; and



QGC and SunWater will submit the Interim RWMP in Q1 of 2014 to DEWS to authorise the discharge of
treated CSG water into Glebe Weir for indirect supply of treated CSG water to a drinking water service
provider as a source of drinking water.
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Section 14

Brine Management

Introduction

14-1

QGC's approach to CSG water management is to maximise its beneficial use. QGC’s treatment of produced
water using state-of-the-art reverse osmosis technology and brine concentration results in the recovery of 97%
of produced water which will be made available for beneficial use. The reverse osmosis (RO) treatment plants
produce 90% usable water for potential beneficial use. The residual 10% (RO reject) is further treated,
recovering another 7% of usable water. The residual 3% of brine concentrate and associated salt require their
own management plan. QGC’s base case for brine management is the development of a Regulated Waste
Facility in line with its approved EIS.
However, QGC is undertaking in parallel the pre-FEED for two effective solutions:


Establishment of Regulated Waste Facility, where the brine concentrate will be crystallised into a
mixed salt and then stored in a bespoke engineered landfill, and



Development of a Selective Salt Recovery Facility where the main brine components are separated into
various industrial grade salt products for re-sale.

The objective is to determine the preferred brine management approach through a multi-criteria analysis,
comprising technical and economic feasibility, permitting, and environmental and societal impacts. The preFEED will be completed by the end of 2013, with a recommendation for the FEED stage expected in Q1 2014.
QGC can safely store the produced brine in dedicated ponds until late 2017.

Work Scope, Commitments and Progress

14-2

Commitment

Department Condition
Pre-Dec
2012

#
48
49

49 x

Commitments Completed

Description

Target completion

Status

Post-Dec
2012
49x

Confirmation that salt regulated waste facility is approved

October 2014

Construction of the first regulated waste facility cell

October 2015

, Commitments work in progress

, Evergreen Commitments

The key brine management commitments are:


Confirmation that salt regulated waste facility is approved by (October 2014); and



Construction of the first regulated waste facility cell (October 2015).

QGC is on track, through the current pre-FEED studies, to implement these commitments. An overview of the
brine management timeline is presented in Figure 14-1.
#

Commitment 48: Confirmation that salt regulated waste facility is approved by October 2014.
Site-specific studies and pre-FEED activities for the Regulated Waste Facility at Kangra Hills (near the Kenya
Water Treatment Plant) are scheduled for completion by November 2013.
QGC is also investigating development of a RWF site at La Pillie East (near the Northern Water Treatment
Plant) with site-specific studies and associated pre-FEED investigations underway. Completion is expected by
early 2014.
The Kangra Hills and La Pillie East RWF site studies take into account key objectives for a regulated landfill,
such as:
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Locate the monocell(s) above the local groundwater table – QGC is installing dedicated monitoring
bores to create a baseline of the water table at both locations;



Minimise the footprint of the monocell(s) – aligning site layout with transportation, build when
necessary, continuous vs. monocells etc; and



To define rehabilitation processes progressively as each monocell(s) is filled.

A full list of the pre-FEED activities and timing for key milestones is listed in Figure 14-1.
Figure 14-1

RWF Pre-FEED activities

On completion of this work, QGC will be able to confirmation that a RWF has been approved.
#

Commitment 49: Construction of the first regulated waste facility cell (October 2015).
Revision of QGC’s Field Development Plan shows decreased brine volumes in the early years of operation,
thereby enabling a start-up of the first regulated waste facility cell by Q4 2016.
Completed Site-Specific Investigations
Site-specific studies were undertaken to characterise the proposed site and assemble baseline data and
included:


Central RWF Hydro geological study;



Central RWF groundwater monitoring including levels and quality;



Central RWF geotechnical investigations; and



Central RWF surface water baselining.

In addition, pre-FEED activities included the best available technique reviews, risk assessments, liner
assessments, mixed salt crystalliser design, detailed earthworks and detailed balance of plant designs. Similar
studies are underway for a RWF in the North.
14-3

Action Plan

Pre-FEED for each of the Selective Salt Recovery, Regulated Waste Facility and brine pipeline are due for
completion in Q4 2013. Results will contribute to ensuring a robust brine management solution is developed
and business sanction provided on the completion of FEED in Q4 2014. Figure 14-2 outlines the key milestones
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for all three primary brine management projects. At the end of the selection process, one brine solution will be
adopted.

Figure 14-2

Key milestones for QGC’s three primary brine management projects
2014

RWF

2013

Contracting Strategy: RFI
BOO vs EPC

FEED
RR4

Review/
Award

2017

2016

2015

Design/Construct

Commissioning
(3 mths)

RR5
Feb 17

SSR

Jan 15

| 2013

FEED

Pre-FEED
RR4

Review/
Award

Commissioning
(6 months ramp up)

Design & Construction
RR5

Pipeline

QGC, APLNG and ARROW

Nov 16

Nov 14
| 2013

FEED

Pre-FEED
RR4

Tender Period

Construction

Commissioning

RR5

Jan 16

Jan 15

Working with collaboration partners on the Selective Salt Recovery option may present additional
documentation and approval requirements and impact the proposed schedule. Clearly, the benefits must
outweigh any risks and a determination on continued collaboration will be made after the pre-FEED.
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Section 15

Exceedance and Response Management

Introduction

15-1

Ultimately, the strength of a water management program lies with application of exceedance limits, standards
and robust response plans. QGC is undertaking a range of actions to protect the water environment and MNES
in the event that threshold values are exceeded.

Work Scope, Commitments and Progress

15-2

Commitment

Department Condition
Pre-Dec
2012

#

49c and d,
52di I and
II; 52d ii

Target completion

53B d,
53B E

33

Finalisation of groundwater draw down response plan

April 2013

Confirmation of early warning and threshold monitoring bore construction

October 2014

Finalisation of groundwater quality response plan

April 2014

34

52c viii,
52d i III

53B e

Development of environmental risk management and response plan and an April 2013
upgrade of exceedance response plans

35

52d iv

52d iv

Completion of upgraded emergency response plans to cover all regulated
water and waste storage facilities

April 2014

36

49h,
52d i IV

53B c

Develop Emergency Discharge Management Plan

July 2013

Commitments Completed

Status

Post-Dec
2012

31
32

Description

, Commitments work in progress

, Evergreen Commitments

The following Response Plans have been prepared over the past year and are being implemented:


Response Plan iia: Investigation or Mitigation Trigger Values or Drawdown Limits for aquifer drawdown
in relation to EPBC listed springs are exceeded;



Response Plan iib: Threshold Values for aquifer drawdown in relation to groundwater-producing bores
are exceeded;



Response Plan iic: Threshold Values for groundwater contamination are exceeded;



Response Plan iii: Subsidence or surface deformation occurs which impacts on surface or groundwater
hydrology; and



Response Plan iv: Unforeseen emergency discharges.

These Plans are all described in the Stage 3 WMMP. Since that document, Response Plan iia, has undergone
significant revision as the JIP has been finalised and is now aligned with that procedure.
15-3

Action Plan

The Response Plans will continue to remain ‘live’. The key actions over the next year in support of those plans
are the application of the trend analysis methodology when sufficient data are available and identification of a
baseline value for monitoring bores.
A water quality response plan will be prepared by April 2014.
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Section 16

Make Good Management

Introduction

16-1

QGC, along with all other coal seam gas companies operating in the Surat Basin, are obligated to ‘make good’
under the Water Act 2000 (Qld). The Act requires petroleum tenure holders to monitor and manage the
impacts arising from the exercising of underground water rights. This obligation applies to registered and
unregistered water bores.
The legislation prescribes a cumulative approach to the making good of affected water bores, regardless of
duration of proponents’ active operations or physical gas well locations. Rather, the responsibilities are divided
depending upon location within or proximity to proponents’ tenements.
The Queensland Water Commission (now the Office of Groundwater Impact Assessment, (OGIA)) published
the Underground Water Impact Report for the Surat Cumulative Management Area (UWIR) which lists all
registered water bores and assigned Make Good responsibility. The UWIR has considered all registered water
bores in the area and based on available data (water bore drilling logs detailing bore depths and aquifers
tapped) predicts which bores will likely suffer impairment as a result of coal seam gas companies exercising
their underground water rights.
The UWIR divides the predicted impaired water bores into two categories:


Immediately affected – those that lie within the Immediately Affected Area (IAA) are those bores that
are predicted to be impaired beyond the trigger threshold within the next three years.



Long term affected – those that lie within the Long Term Affected Area (LAA) are those bores that are
predicted to be impaired beyond the trigger threshold at some stage in the future.



The trigger thresholds are:
o

5 m for consolidated aquifers; and

o

2 m for unconsolidated aquifers.

OGIA has assigned 29 IAA bores and 62 LAA bores to QGC, see Error! Reference source not found.-16-3. QGC
as since ascertained that it in fact has 34 IAA bores (with nine of those subject to review by OGIA for
stratigraphy, tenure holder and bore status reasons).
16-2

Make Good Agreements

The Make Good measures described as acceptable by legislation include:


Monitoring of the bore,



Deepening the impaired water bore to tap a different aquifer;



Improving the impaired water bore’s pumping capacity;



Providing an alternative water supply (of suitable quantity and quality);



Construction of a new bore;



Decommissioning Walloons Coal Measures bore for safety reasons; and



Providing monetary or non-monetary compensation for the bore’s impaired capacity.
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Figure 16-1

Location of IAA and LAA bores – Northern Area
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Figure 16-2

Location of IAA and LAA bores – Central Area
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Figure 16-3

Location of IAA and LAA bores – Southern Area
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16-3

Work Scope, Commitments and Progress

The following summarises the actions already completed or nearing completion for Make Good:











Discussion with bore owners regarding Make Good measures;
review of the UWIR and bores identified as lying within QGC’s area of responsibility (either on or close
to tenement);
contact with affected landholders to discuss UWIR, Water Act 2000 obligations, and to arrange access
for bore baseline assessments;
implementation of bore baseline assessments, including water quality laboratory analysis where
possible;
provision of bore baseline assessment results to landholders;
cross-referencing bore baseline assessment data and information gathered from landholders with
government records and UWIR;
Identification of any bores incorrectly listed in UWIR, and identification and assessment of any bores
omitted from UWIR;
Drafting bespoke Make Good Agreements for each bore owner to review;
Execution of Make Good Agreements and arrangement of Make Good measures to be completed;
Regular reporting to the Department of Natural Resources and Mines, and the Department of
Environment and Heritage Protection.

QGC has been negotiating with 28 bore owners for the 34 IAA bores. Of those 28 Make Good Agreements
being negotiated, three have been executed, another nine are with landholders or their legal representative,
and the remainder are in the process of being prepared based on negotiations to date.
In addition to those ‘make good’ bores identified in the UWIR, QGC has been negotiating with some bore
owners to monitor their bores so as to better predict if there will be an impairment within QGC’s operations
phase.
Beyond the formal Make Good process as part of the UWIR, there were no new complaints or bore issues
received over the period of this report. The Exceedance Response Plan process includes a procedure for
addressing bore complaints as they arise.
16-4

Action Plan

The following activities are planned to complete QGC’s Make Good obligations:
 Preparation of Decommissioning Plans for those bores requiring plugging and abandonment as part of
the executed Make Good Agreements, and provision of the plan to landholders for discussion;
 Decommissioning of relevant bores;
 Notification to DNRM once bores have been decommissioned;
 Application on behalf of relevant landholder for permit/s for construction of replacement bores,
where required;
 Construction of replacement bores, where required;
 Installation of monitoring equipment, and regular monitoring of those bores where monitoring was
the agreed Make Good measure; and
 Reviewing the Second Revision of the UWIR (expected in 2015) and repeating the process for any
newly listed IAA bores.
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