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Scope and application
In accordance with condition 49 (i) of its EPBC Approval and Stage 3 WMMP, QGC is required to deliver an
annual monitoring report to be submitted to the Department each year. This report fulfils this requirement
and demonstrates QGC’s progress and performance against commitments within the approved Stage 3
WWMP from October 2014 to October 2015.
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1.0 Executive Summary
QGC Pty Ltd (QGC’s) Stage 3 Water Monitoring and Management Plan (WMMP) satisfies conditions 49 to 64 of
QGC’s Environmental Protection and Biodiversity Conservation (EPBC) Act approval 2008/4398 for the gas field
component of the Queensland Curtis Liquefied Natural Gas (QCLNG) Project.
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The approved Stage 3 WMMP builds on both the Stage 1 WMMP, submitted to the Department of the
Environment (DoE) on 21 April 2011 and updated in October 2011, and the Stage 2 WMMP approved on 21
December 2012.
The Stage 3 WMMP was approved by a delegate of the minister on 19 December 2013.
In accordance with condition 49 (i) of the above approval QGC, is required to deliver an annual monitoring
report to be submitted to the DoE each year. This report fulfils this requirement and demonstrates QGC’s
progress and performance against commitments within the approved WWMP from October 2014 to October
2015 (the Reporting Period).
Key milestones achieved throughout the reporting period include:




Completion of the dual phase regional groundwater flow model of the Surat Basin – GEN3
Ongoing re-conceptualisation and characterisation of Surat Basin hydrogeology with major inputs and
data transfers to the Office of Groundwater Impact Assessment (OGIA’s) to support their modelling
efforts; and
Ongoing aquifer connectivity studies with integration of operational data to characterise
aquifer/aquitard interactions.

Two summary tables are provided below which provide more detail on the progress made by QGC during the
Reporting Period. These tables are:




Table ES-1
Table ES-2
Table ES-3

Summary of progress against EPBC Conditions;
Summary of completed stage 3 commitments in reporting period; and
Commitments Table from the Stage 3 WMMP.
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Table ES-1

Summary of QGC’s progress and actions against EPBC referral conditions

Condition
Number

Description

Progress

49A

Groundwater drawdown limits for each targeted aquifer

N/A

49C

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

Construction of surface facility and commissioning. Facility severely damaged by storm in
October 14. However, successful implementation of the APLNG Reedy Creek injection
scheme allows direct evaluation of the Precipice as an injection target.

49D

Early warning indicators where drawdown thresholds are being approached.

Ongoing monitoring – none triggered

49E

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

Ongoing collation of stimulation activities

49G(i)

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

Transferred to SunWater under Condition 60A

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

Baseline data for each monitoring site

49G v

The approach taken to analyse results including methods to determine trends

49G vi

Threshold values that protect relevant MNES

49G Vii

Water treatment and amendment methods and standards

Continued operation and construction

49G viii

Water storage locations and volumes

Continued operation and construction

49g ix

Water use or disposal options and methods

Continued operation and construction

49G x

Brine storage locations and volumes, and brine crystal management

Engineering studies underway

49G xi

Emergency water discharges, their volume and quality

Plan implemented

49G xii

Reference to standards and relevant policies and guidelines

Continued application of standards

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. Monitoring data is available on
the QGC website from April 2014. QGC online water map now allows better visualisation of
data

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
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Condition
Number

Description

Progress

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 commissioned Q2 2015 and now operating.

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

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

52(D)(I)

An exceedence 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

53B(A)

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

Ongoing monitoring of operational data

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

The report “Hydraulic Stimulation Fluids Risk Assessment, December 2014” was submitted
to DoE on 23/12/2014, satisfying Item 40 and Item 60 in the QGC Stage 3 Water Monitoring
and Management Plan Commitments Table.

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
unforeseen emergency discharges

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

53B(D)

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

Six- monthly implementation reports to OGIA

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". Ongoing aquifer surveillance program.

II

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

Ongoing refinement of methodology and application to datasets of sufficient record.
Integration of data correction and trend analysis procedures with OGIA and industry
partners.

53B(E)
(i)

An exceedence response plan that includes:
Mechanisms to avoid, minimise and manage risk of adverse impacts and
response actions and timeframes that can be taken by the proponent if:
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Condition
Number

Description

Progress

I

Threshold values for aquifer drawdown or groundwater contamination are
exceeded

Interim water quality response plan delivered in April 2014.

II

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

Stage 3 of satellite InSAR data acquisition procured and ongoing. Annual progress report
prepared.

III

There are unforeseen emergency discharges

Implementation of emergency response plans to cover all regulated water and waste
storages, including the Northern Development Area.

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

Not required according to current UWIR results

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

Completion of GEN3 dual phase model. Presentation of results to GA, CSIRO, OWS and
NCGRT. Ongoing use of OGIA model to inform technical studies. Ongoing transfer of data
and understanding to support OGIA effort.

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 3 WMMP.

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.

(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.

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 exceedence 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.
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Table ES-2

QGC delivered the following EPBC approval commitments during Reporting Period

Commitments

Document

Commitment 60

Hydraulic Stimulation Fluids Risk Assessment

Commitment 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.

Commitment 9

Conceptual Hydrogeological Model, Surat Basin

Commitment 9

Aquifer Connectivity Synthesis Report

Commitment 9

GEN3 Surat Basin Regional Groundwater Flow Model Predictive Uncertainty
Analysis and Scenario Modelling Report

Commitment 12

Integrated Hydrochemistry Report

Commitment 59

Development of Springs Conceptual Models

Table ES-2 Stage 3 WMMP Commitments
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Stage 3 WMMP Commitments Table
Commitments completed
Commitments work in progress

#

Commitments

Department
Conditions
Pre-Dec
2012

Evergreen Commitments
Firm deliverables for that month
Completion
Date as at
Dec 2013

Revised Completion
Date as at
Oct 2014

Key

Appendix

Post-Dec
2012

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

March 2014

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

February 2013

53B d

Construction of additional UWIR monitoring bores

March 2014

53B d

Completion of bore baseline assessments and data analysis

October 2013

C

52c v

Completion of first groundwater level trend analysis assessment

April 2013

G

6

49b

Completion and reporting on GEN3 model build

April 2013

H

7

49b

Submission of aquifer connectivity studies progress report

April 2013

I

8

49b

53B a

Submission of Infrastructure Connectivity Report

October 2013

I

53B a

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

1

52c i

2

52c i

3

52c i

4

52c iv

5

9

49b

10

49b

11

49b

12

49b,
52d ii

13

52c

53B d

53B d

June 2015
E

April 2015

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

April 2013

K

Completion of Isotope studies

April 2013 / April
2014

K

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

October 2014

Completion of interim Groundwater Monitoring Plan.

April 2013

D

Collation of groundwater monitoring results. Publication of data on a website.

April 2014 and
six-monthly
thereafter

D, F

April 2015

14

62f,
52c

15

52ci

Collection and analysis of six-monthly groundwater quality samples

Biannually

16

52ci

Implementation of the telemetry system for continuous groundwater level
monitoring

April 2014

52cvi

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

April 2013 or
when available
from QWC

J

17

J

52d III

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

October 2013

18

J

68,69

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

19
20

69 b ii

Submission of report on Baseline Spring Program

April 2014

21

69 b

Completion of Springs Monitoring Plan incorporating input from connectivity
studies

October 2014

22

65,67

Completion of Ground Motion Monitoring and Management Plan

April 2013

L

23

65a

Completion of Baseline Data Review Report

April 2013

L

24

65b

Assessment of hydrological implications of ground motion

April 2014

25

66

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

26

66

Ground motion revised predictive deformation, trigger evaluation and evaluation
of mitigation options

April 2016 and
thereafter at threeyearly intervals

27

Completion of first Injection Management Plan (Precipice Water)

February 2013

N

28

Construction of investigation, monitoring and trial injection production bore

April 2013

D, N

29

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

June 2013

Chapter 12

Injection Feasibility Study Report (part 1 and part 2)

April 2014 / April
2015

53B eci

Reinjection

30

49c

August 2014 /
April 2015

Department
Conditions

Commitments

Completion Date
as at Dec 13

#
Pre-Dec
2012

Revised
Completion Date
as at Oct 2014

Key

Appendix

Post-Dec
2012

Response plans
31

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

53B d,
53B e

Finalisation of groundwater drawdown 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 upgrade of exceedance response plans

April 2013

35

52d iv

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

April 2014

36

49h,
52d i IV

Develop Emergency Discharge Management Plan

July 2013

Chapter 16

Annual update of bores to be stimulated

October 2013 and
annually thereafter

T

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.

December 2013

32
33

53B c

O

O
August 2014

Hydraulic stimulation
37

49e

49f

53B c

53B c

M

December 2014

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

Ongoing

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

October 2014

43

Affirmation that Central Gas Fields beneficial reuse scheme is operational

April 2013

P

44

Confirmation of Northern Gas Fields beneficial reuse scheme approval

April 2013

Q

Affirmation that Northern Gas Fields beneficial reuse scheme is operational

October 2014

Provision of Northern Gas Fields interim baseline data analysis report

October 2014

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

October 2014

41
CSG water management
42

45
46

49g vii,
52a and
60a

49g i to
ix

47

April 2015

April 2015

Brine management
48
49

49 x

Confirmation that salt regulated waste facility is approved

October 2014

May 2015

Construction of the first regulated waste facility cell

October 2015

December 2017

Reporting
50

49i

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

October 2013 and
annually
thereafter

51a

59

Submission of Stage 3 WMMP

July 2013

51b

59

Submission of Stage 4 WMMP

July 2016

K

New Commitments – Stage 3 WMMP
52

52c i

Implementation of landholder bore monitoring – land access negotiations

October 2013

53

62f

Commencement of monitoring of Landholder Bores

April 2014

Development of an aquifer surveillance workflow

April 2014

Development of methodology for establishing a baseline

April 2014

Derivation of baseline for wells with sufficient record

October 2014

54
55

53B d

56
57

53B a

Submission of updated aquifer connectivity studies progress report

April 2014

58

53B d

First application of Trend Analysis to Springs Monitoring Bore data

October 2014

59

53B e

Development of springs conceptual models

April 2015

53B b

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

February 2014

Detailed baseline evaluation incorporating landholder and dedicated
groundwater monitoring bores

April 2014

Review and update of water quality trend indicators

April 2016 and
thereafter at
three yearly
intervals

60

61

49b

62

49b

December 2014

2.0 Introduction
In accordance with condition 49 (i) QGC’s EPBC approval 2008/4398, QGC is required to prepare an annual
monitoring report to be submitted to DoE each year. The following report fulfils this requirement and
demonstrates QGC’s progress and performance against commitments within the approved WWMP from
October 2014 to October 2015, the Reporting Period.
This annual report forms part of QGC’s broader commitment to reporting on its activities under the Stage 3
WMMP. Reporting during the course of the Stage 3 WMMP includes:


progress review meetings with DoE;



Identification and review of performance measures;



preparation of specialist technical reports which incorporate the findings of studies and programs
undertaken as part of the Stage 3 WMMPs (a summary of these reports is provided Table ES2); and



publication of relevant reports on QGC’s website; and



preparation and publication of the Annual Report.

The focus of this Annual Report is to:


track the performance of the implementation of the actions outlined in Error! Reference source not
found.



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; and



provide a summary of water production, water treatment and beneficial reuse during the reporting
period.

This report demonstrates QGC’s progress on each commitment made and details progress and insights to
protect Matters of National Environmental Significance (MNES). Any technical documents, reports and
interpretative analysis required to support the progress indicated are included in the WMMP or associated
technical studies.
The timescale covered by this document is generally October 2014 to October 2015, although pertinent
information outside this period has also been included.

3.0 Climatic Conditions and Streamflow
3.1

Introduction

The upstream gasfields project area broadly covers two catchments as illustrated in Figure 3-1. These are the BalonneCondamine Basin to the south and the Fitzroy Basin to the north.
The extent and pattern of the climate data over the previous year is presented here 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.
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Figure 3-1

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

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 may be fed in
part from the Hutton Sandstone.
Groundwater systems are broadly aligned with the surface drainage patterns. A groundwater divide is observed (eastwest) 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:

3.2



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

The annual average rainfall over the project area is 610 mm, with the majority of rainfall occurring between
October 2013 to March 2014 (Woleebee Nevasa weather station calculated between 1912 and January 2013).
Figure 3-2 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.
Weather stations at Chinchilla and Taroom are also representative of the southern and northern gasfields
respectively and complementary to streamflow gauging stations.
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For the purposes of the report, a period of 12 months from September 2014 to August 2015 was assessed for
rainfall and stream discharge.

Chinchilla
The long-term average annual rainfall at Chinchilla is 668 mm/year, based on records collected from 1890 to 2014
(Bureau of Meteorology (BoM) station 041017). However, incomplete records exist for a total of seven years,
including five years during the last decade.
In the assessment period from September 2014 to August 2015, a total of 571 mm of rain was recorded at Chinchilla,
366 mm of which fell between the months of December 2014 and February 2015. A further 98 mm was recorded
between April and May 2015.
Figure 3-4 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. The monthly total for December 2014 was more than double
the long-term monthly mean for December. All other months during this period recorded equal or less than the longterm monthly averages, with the exception of May and August 2015 which were slightly higher.
Figure 3-2

Chinchilla Monthly Rainfall September 2014 to August 2015
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Figure 2-3 below presents a graph of the cumulative deviation from mean monthly rainfall at Chinchilla for the years
1900 to 2015, based on mean monthly rainfall from 1900 to 2014. A rising trend is evident from mid-2009 until early
2013, indicating wetter than average conditions and corresponds with large rainfall events in those years. Since 2013
the trend has been declining and may be influenced by some missing records in 2014.
Figure 3-3

Chinchilla Cumulative Deviation from Mean Monthly Rain 1900 to 2015
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Daily rainfall at Chinchilla and daily discharge for the Condamine River at Chinchilla (Station 422308C) over the
assessment period are shown in Figure 3-4.
Daily rain events of 48, 16, 9, 23 and 24 mm over a period of 8 days in December 2014 correlate with an increase in
river discharge from 0.002 to 480 ML/day. A single daily rainfall event of 56 mm in January 2015 does not correspond
in an increase in river discharge. Following daily rainfall events of 47 and 7 mm in May 2015, the Condamine River
discharge increased from 0.025 ML/day up to 10,480 ML/day within 4 days, before declining steadily.
There is some relationship between rainfall and stream flow, particularly with large rainfall events, however, the
Condamine River discharge at Chinchilla is likely to also be representative of all the precipitation and resultant
overland flow of the entire Condamine River catchment upstream of Chinchilla.
Chinchilla Daily Rainfall and Condamine River Discharge September 2013 to August 2014
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Taroom
The long-term average annual rainfall at Taroom is 674 mm/year, based on records collected from 1871 to 2014 (BoM
station 035070). Incomplete measurements exist for a total of 11 years, including one year in the last decade. A total
of 615 mm of precipitation was recorded in the assessment period from September 2014 to August 2015, of which
422 mm fell between December and March.
Figure 3-5 shows the monthly rainfall totals for the assessment period, indicating the greatest proportion of rain fell
during the summer. The monthly totals for the past year are all less than or equal to the long term monthly averages,
with the exception of September and December 2014 and January 2015.
Figure 3-5

Taroom Monthly Rainfall September 2014 to August 2015
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Figure 3-6 presents a graph of the cumulative deviation from mean monthly rainfall at Taroom for the years 1900 to
2015, based on mean monthly rainfall for 1900 to 2014. It can be seen that from 1985 until 2009 there was a general
downward trend, indicating drier than average conditions, however, from early 2010 to mid-2012 the curve has risen,
indicating wetter than average conditions. This increase corresponds with heavy rainfalls in the Taroom area in 2009
to 2012. The curve has subsequently declined from mid-2012 to present.
Figure 3-6

Taroom Cumulative Deviation from Mean Monthly Rain 1900 to 2015

1500

1000

500

0
1906

1916

1926

1936

1946

1956

1966

1976

1985

1995

2005

2015

-500

-1000

-1500

Daily rainfall and daily discharge from the Dawson River at Taroom (Station 130302A) during the assessment period
are displayed on Figure 3-7. Precipitation events can generally be correlated to subsequent increases in river flow.
Two rainfall totals of 50 and 15 mm/day were recorded in December 2014, with a subsequent increase in river
discharge from 0 up to 1,250 ML/day within 2 days. Following additional December 2014 rainfall events of 29 and 5
mm, the Dawson River discharge rose up to 8,360 ML/day approximately 5 days later, then subsequently declined to
400 ML/day. Flow again increased in the Dawson River in December 2015 up to 16,700 ML/day following a series of
daily precipitation totals of 34, 11 and 4 mm. In late January 2015, consecutive daily rainfall totals of 3, 17, 82 and 6
mm were followed by a rise in Dawson River discharge from 245 to 32,150 ML/day within 4 days. Smaller totals of 36
and 5 mm in March 2015 correspond with an increase in river flow from 18 to 1,230 ML/day shortly thereafter. A rain
event of 11 mm in April 2015 corresponds with an immediate increase of river flow from 232 to 742 ML/day. By
contrast, following a precipitation event of 16 mm in June 2015, the Dawson River discharge has remained relatively
constant.
These relationships suggest that the Dawson River discharge at Taroom is influenced by rainfall and overland flow
both locally at the town and upstream, as evidenced by a moderate rainfall event of up to 16 mm in Taroom not
necessarily resulting in an increase in river discharge.
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Figure 3-7

Taroom Daily Rainfall and Daily Dawson River Discharge September 2014 to August 2015
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BoM data indicates annual pan evaporation for the project area ranges from 1,800 to 2,000 mm/year
(http://www.bom.gov.au/jsp/ncc/climate_averages/evaporation/index.jsp). The pan evaporation rate is three to four
times higher than the average annual rainfall for the model domain.
There is sparse vegetation (predominantly grass) across much of the project area. Regions of trees are predominantly
located within close proximity to rivers, tributaries and national/state forests. BoM data indicates the annual average
evapotranspiration rates over the relevant part of the Surat Basin range from 400 to 600+ mm/year
(http://www.bom.gov.au/jsp/ncc/climate_averages/evaporation/index.jsp). This rate accounts for approximately 67
to 100% of the average annual rainfall for the model domain.

4.0 Associated Water and Brine Management
Critical to the ongoing success of the QCLNG project is the careful management of associated water produced from
the coal seams during natural gas extraction. Both the quality and quantity of this groundwater will vary over time
according to the unique geological attributes of a specific area, posing QGC a sizeable challenge and also a great
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 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 water production levels across the life of
the project by predicting and mitigating potential impacts on the regional environment in line with project approval
conditions.
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QGC’s water management strategy spans associated 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. Water is separated from the
gas at the well site and directed to dedicated infrastructure that has been constructed to transport flows to temporary
storages. It is then pumped to the new water feed ponds and from there to the water treatment plants (WTP).
A layout of QGC’s water management infrastructure is shown in Error! Reference source not found. and the current
water production profile defined in QGC’s Field Development Plan FDP 16 is presented in Figure 3-2. The rate of CSG
water production currently expected from the development areas is forecast to peak at around 120 ML/d in late 2015,
with average rates of production of over 100 ML/d between 2015 and 2022 and then gradually declining in the
following years.
The salinity of CSG water produced from different CSG wells in the development areas typically varies between <1000
mg/L and 13, 000 mg/L (total dissolved solids). To maximise beneficial use opportunities, QGC aggregates produced
CSG water via a pipeline gathering network and series of storage ponds, transferring it for treatment at one of three
(3) water treatment plants (WTPs). CSG water produced in the Northern Development Area is treated at the Northern
WTP whilst CSG water produced in the Central and Southern Development Areas is treated at the Kenya WTP or the
Windibri WTP. QGC uses the process of reverse osmosis (RO) to treat CSG water to generate treated CSG water and
RO Reject. The RO Reject is then further processed at brine concentrators to enhance the recovery of treated water
and to also produce Concentrated Brine.
QGC’s primary CSG water management strategy is as follows:


In the Northern Development Area, treatment of CSG water followed by the beneficial use of treated CSG
water via the Dawson Valley (Glebe Weir) Beneficial Use Scheme, operated by SunWater; and



In the Central and Southern Development Areas, treatment of CSG water and beneficial use via the Chinchilla
Beneficial Use Scheme (Chinchilla Weir) also operated by SunWater, the Condamine Power Station Beneficial
Use Scheme, and supply of CSG water to the Cameby Downs Coal Mine Beneficial Use Scheme (held by
Syntech Resources Pty Ltd).

Across these Gas Field areas QGC also utilises CSG water (untreated and treated) for activities associated with and
incidental to the development and operation of CSG activities. In addition, QGC is also able to facilitate beneficial use
of CSG and treated CSG water for numerous various “general” purposes (such as dust suppression, construction, and
irrigation, etc). These uses are currently prescribed by the DEHP General Beneficial Use Approvals (BUAs) for
Associated Water (which will be incorporated into QGC Environmental Authorities over a period of time) and for the
Irrigation of Associated Water. Where the criteria of these general BUAs cannot be met, additional specific BUAs or
alternate approvals are in place and implemented for supply to additional third parties.
QGC currently stores the RO Reject and Concentrated Brine produced as a by-product of CSG water treatment in
specially designed ponds in accordance with relevant EAs. Through a two-stage option assessment process, QGC has
evaluated the performance of several long-term Concentrated Brine management options. Whilst QGC’s long term
storage plan for solid salt remains to safely encapsulate it within world best practice regulated waste facilities, recent
technical and commercial evaluations have been completed that challenge the project economics of building the
facilities today. QGC intends over the coming one to three years to re-work the technical and commercial issues
associated with the proposed salt landfills and consult with industry on potential collaboration opportunities.
To support the continual assessment and evaluation process, QGC has developed a series of monitoring programs that
are grouped into the following categories:




Operations Monitoring - focussed on ensuring that infrastructure performance remains within an acceptable
operating envelope. This includes the inspection and monitoring of all storages for integrity and of WTPs to
assure treatment performance. An operations platform is also used to provide a standardised means of
managing CSG water production, storage and treatment; and
Environmental Monitoring - focussed on ensuring that CSG water and brine management does not cause
harm to EVs. This includes compliance with relevant EAs and plans developed and implemented by SunWater
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to address the monitoring of its beneficial use schemes as well as a joint industry plan for springs monitoring
between QGC and other CSG proponents in Queensland.
CSG water produced in the Central and Southern Development Areas is gathered and pumped along pipelines to one
(1) of the following two (2) operating WTPs:


The Kenya WTP complex, consisting of the Central WTP and the Relocatable WTP; and



The Windibri WTP.

Treated CSG water from the Kenya WTP complex is primarily supplied to SunWater for beneficial use via the Chinchilla
Beneficial Use Scheme and treated CSG water from the Windibri WTP is primarily used to supply or augment CSG
water supplied to the Condamine Power Station and the Cameby Downs coal mine. The water management network
is also able to facilitate transfer of CSG water between the Kenya and Windibri WTPs as required in accordance with
QGC’s commercial joint venture agreements with its partners. Treated CSG water from the Northern WTP is primarily
supplied to SunWater for beneficial use via the Dawson Valley (Glebe Weir) Beneficial Use Scheme. CSG water
produced in the Northern Development Area is gathered and pumped along pipelines to the Northern WTP, which
commenced operation in February 2015.
Both the Kenya and Windibri WTPs also provide treated CSG water for incidental activities under QGC’s relevant EAs
and the General BUA.
In addition, the system is able to supply additional uses as required when assessed and considered practical for
implementation under the strategy and in accordance with relevant approvals.
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Figure 4-1

Predicted and Actual water Volumes
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Specific water management milestones for the past year include:


continuous operation of the Kenya WTP (including the small relocatable WTP) and achieving full compliance
with treated water quality requirements;



operation of the Windibri WTP to provide treated water for cooling operations as required for the
Condamine Power Station;



completed process proving and started full time operation of the Northern WTP, achieving full compliance
with water quality requirements;



brine concentrators processed WTP reject water from the Kenya and Northern WTPs for storage and future
processing;



provided raw water from regional storage to the Yancoal mining operation as needed to support coal
production;



completed annual inspections and maintenance activities of QGC’s regulated storage ponds, in line with the
Department of Environment and Heritage Protection (DEHP) Environmental Authority (EA) conditions;



treatment of produced water to maintain storage ponds at target operating levels as required to support
production targets for LNG operation;



completion of commissioning and start-up of all Phase 1 water trunkline pipe and pump and pond systems to
facilitate transfer of produced water to WTPs for processing.
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5.0 Well Stimulation Activities and the Characterisation of Stimulation Fluids
5.1

Introduction

The 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.
This section presents progress on two items:

5.2



the status of QGC’s stimulation program;



the program of eco-toxicity hazard assessment of stimulation fluids and associated risk assessment.

2015 Stimulation Program

This section fulfils Commitment 37 of the Stage 3 WMMP – by providing an update of the wells stimulated during the
reporting period.
QGC's current and short term stimulation program for the Surat Basin is focused on trialling, developing and
optimising stimulation techniques prior to evaluating the need for and scope of any full scale stimulation activities.
Over the period of reporting, 29 wells were hydraulically stimulated as part of ongoing trials of effective stimulation
methods in the Surat Basin. As yet there has been no large scale stimulation of development wells.
The names and stimulation finish dates of QCLNG wells stimulated in the reporting period are listed in Table 5-1. The
currently planned 2015 QCLNG well stimulations include: Portsmouth 164 & 186, Acrux 204, Ross 4, Kathleen 3 & 5,
Celeste 22-26, Poppy 4 & 239-242. T locations are illustrated in Figure 5-1.
Stimulation plans for the QCLNG project beyond 2015 are currently under development. The well stimulation schedule
is subject to frequent change due to the dynamic nature of exploration and development programs.
Table 5-1

QCLNG Stimulation Operations completed in the Reporting Period
Well #

Stimulation completion date

Celeste 15

11/10/2014

Celeste 16

6/10/2014

Celeste 17

19/10/2014

Celeste 18m

14/10/2014

Celeste 19

29/09/2014

Celeste 20

3/10/2014

Celeste 21m

16/10/2014

Poppy 14

1/12/2014

Poppy 15

10/11/2014

Poppy 123

14/12/2014

Poppy 169

7/11/2014

Poppy 170

14/11/2014

Poppy 179

5/11/2014

Poppy 180

31/10/2014

Poppy 181

9/12/2014
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Poppy 191

17/11/2014

Poppy 200

12/12/2014

Poppy 201

21/11/2014

Poppy 211

24/11/2014

Matilda-John 121

27/08/2015

Matilda-John 133

31/8/2015

Matilda-John 141

25/8/2015

Matilda-John 152

2/9/2015

Matilda-John 161

24/8/2015

Matilda-John 181

22/8/2015

Matilda-John 190

3/8/2015

Matilda-John 202

20/8/2015

Matilda-John 211

7/8/2015

Matilda-John 214

9/8/2015
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Figure 5-1

Location of Completed and Planned Stimulation Wells
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6.0 Aquifer Monitoring Network
Over the past year QGC has continued to meet commitments 1 and 2 under its Stage 3 WMMP (Table 5.2) as
well as its obligations under the Office of Groundwater Impact Assessment (OGIA) Water Monitoring Strategy
(WMS) for the Surat Cumulative Management Area (CMA) by making substantial progress on the agreed
program. There are three main elements to the program, these include:


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; and



installations required by QGC to provide data for specific technical studies.

The entire aquifer and reservoir monitoring network program comprises 112 wells. As of October 2015, 2 wells
remain to be drilled and another 2 to be equipped with monitoring equipment. Figure 5.1 illustrates the scope
of the network which comprises:


Dedicated aquifer monitoring wells



Converted appraisal wells



Reservoir monitoring wells (Walloons)



Pond monitoring bores



Landholder bores



DNRM bores

The springs monitoring bores designed to provide early warning and trigger monitoring points, were
constructed by the end of January 2014 as part of the Joint Industry Plan (JIP) for Springs Monitoring and
Management. Other elements of the JIP also delivered include:


commencement of the installation of low flow equipment for the collection of water quality samples.
This program will be complete by the end of 2015; and



the groundwater telemetry network for pressure data was completed.

Two landholder bores were equipped for monitoring. This program will continue through 2016 to a total of
around 30 bores. This information provides vital information on water use and water level patterns in shallow
wells.
QGC is implementing a trial of the first Westbay Monitoring System in Australia. The Westbay Monitoring
System uses a number of ports and packers in one bore so that water pressure and quality can be sampled at
discrete points. This allows a detailed vertical profile of hydrogeological information that is critical for aquifer
connectivity studies. The system is scheduled for installation by early November 2015 and, if successful, will be
implemented at other monitoring sites.
QGC has several monitoring implementation actions scheduled for the next reporting period. These include:


complete the drilling of the remaining 2 aquifer monitoring wells;



complete gauge installation in existing dedicated Walloons monitoring wells; and



optimise and construct the wells required by OGIA in 2016 (10)
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Figure 6-1

Groundwater Monitoring Network map
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7.0 Conceptual Numerical Aquifer Modelling
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 the 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. In
October 2014, QGC delivered a major re-conceptualisation of the Surat system. In summary, this work
concluded:


QGC have developed a new quantifiable classification system for aquifer and aquitard characteristics
of rocks within the Surat Basin: aquifer, aquitard and tight aquitard.



Realistic estimates of specific storage are critical to determine the magnitude of potential impact of
CSG production on the groundwater system. QGC have calculated specific storage values for the basin
via multiple methods.



Horizontal and vertical permeability within Walloon Subgroup Interburden and Eurombah Formation
are several orders of magnitude smaller than previously reported due to the presence of swelling
clays.



Evidence of small to regional scale faulting is present within the basin. Results of petrophysical
assessments (Shale Gouge Ratios) together with laboratory plug testing indicate that these faults are
likely to be sealed (a barrier to flow) within the Walloon Subgroup. This is potentially due to the
abundance of swelling clay within this sequence.



The entire sequence from Evergreen Formation up to the top Westbourne formation is
heterogeneous, heterolithic and variably interbedded and interlaminated mudstone, siltstone,
sandstone, coal and minor tuff. Horizontal permeability will dominate over vertical permeability due
to the interbedded and interlaminated nature of the sequence.



When all formations are compared to one another, two major formation scale flow zones are evident
within QGC tenements – the Gubberamunda Sandstone and the Precipice Sandstone.



The Hutton Sandstone is no longer considered a thick regional aquifer.



There is potential for diffuse downward leakage from shallower to deeper formations within outcrop
and recharge zones. There is potential for diffuse upward (vertical) leakage towards the southern and
south-western extent of the basin where GAB aquifers become artesian and overlying Cainozoic
aquifers are not artesian (more likely to be unconfined to confined).

QGC completed the build of a dual-phase (i.e. gas and water flows) numerical groundwater flow model.
Significant industry-wide work in recent years has refined our understanding of groundwater flows. This new
modelling work is further refining this understanding and is supporting the transfer of data and understanding
to OGIA for the 2015 Surat CMA model re-build.
The main conclusions of the modelling project are as follows:


GEN3 modelling predicts no significant impact at the MNES springs across the range of possible
impact scenarios

24



GEN3 modelling predicts there will be no measureable impact in the formations and units shallower
than the Springbok Sandstone or deeper than the Hutton Sandstone sequence



GEN3 modelling predicts that there will be measureable reduction in groundwater levels within the
Springbok Sandstone and Hutton Sandstone due to QCLNG CSG production; the statistical mid point in
the range of predicted impacts within the Springbok Sandstone and Hutton Sandstone is less than 5 m
of head decline. This indicates that it is more likely that reduction in groundwater levels will be within
the regulatory limits (5m) and less likely that they will exceed the regulatory limits



GEN3 modelling demonstrates that the risk of exceeding regulatory drawdown limits in the Hutton
Sandstone is very low, with the most likely average drawdown being insignificant



GEN3 modelling demonstrates that the risk of exceeding regulatory drawdown limits in the Springbok
Sandstone remains, with the most likely average drawdown being 3m

Limited monitoring datasets are available to constrain the groundwater model because QCLNG’s CSG
production fields are still in the early stages of development. A wide range of uncertainty (via allowable model
parameters) has therefore been incorporated into the GEN3 model, and the results of this large parameter
range inherently show a risk of exceeding regulatory drawdown limits by 2060. Testing of recently collected
monitoring data within the GEN3 model suggests a parameter range that results in a lower likelihood of
exceeding regulatory limits, however this must continue to be checked as larger datasets become available.
The GEN3 project has enabled QGC to provide advanced technical leadership in the modelling of groundwater
flow for the prediction of potential impacts relating to CSG development in the Surat Basin. The GEN3 model
presents a best practice dual phase modelling approach that others can use to enhance their own modelling
projects for the general benefit of the industry and stakeholders.

8.0 Connectivity Studies Progress
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.
QGC submitted an aquifer connectivity synthesis report to the Department in April 2015, which satisfies
commitment 9.
Following finalisation of the GEN3 model, a consequences assessment examining the degree of leakage
from each well category was completed.
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All of the above work indicates that the general groundwater behaviour in response to CSG production is
broadly consistent with previous published estimates, i.e. a gradually expanding drawdown effect in the
overlying and underlying formations, of a magnitude that is significantly dampened relative to the large
drawdowns experienced in the Walloon Subgroup. The ongoing effort in connectivity will concentrate on
assessing the characteristics of the monitoring system in response to the production of associated water.

9.0 Springs Monitoring and Arrangement
As required by the conditions of EPBC approval 2008/4398, QGC has participated in the development of the
Joint Industry Program (JIP) for a groundwater monitoring and management system with other CSG operators
in the southern Bowen and Surat Basins.
Figure 9-1 illustrates the locations of the springs of interest in relation to the proponents’ tenements.
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 underground water impact report (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 exceedence response process and timing.

Figure 9-1

Spring and associated monitoring bore locations
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The following progress has been made in the reporting period:
Ongoing springs monitoring
As part of the collaborative effort, the three proponents have engaged one contractor to carry out ongoing
quarterly monitoring and sampling at spring locations, as defined in the Surat CM UWIR. The scope of work
includes water flow and quality, ecology, spring characteristics and anthropogenic influences.
Revised springs conceptual models
Revised conceptual models using the baseline sampling data were prepared by OGIA and supported by the
proponents. OGIA undertook a revision of conceptual models for 17 spring complexes, which included a
review of the baseline monitoring results, earlier hydrogeological and ecological studies of the springs and
more recent field and mapping exercises by various stakeholders. This work was designed to improve the
technical understanding for OGIA’s revision of the Spring Impact Monitoring Strategy (SIMS) as part of the
UWIR review, to guide assessment of risks to springs from potential changes in groundwater pressures and
inform ongoing monitoring techniques and mitigation arrangements for the springs. The OGIA reports were
submitted to the DoE in April 2015 in compliance with Commitment 53 of QGC’s Stage 3 CSG WMMP.
Implementation of trend analyses of pressure 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.
Trend analyses are being carried out on springs monitoring bores with more than 12 months data. The results
will be incorporated in the update of the Stage 3 WMMP due in 2016.

10.0 Trail Injection Program
A key element in the mitigation ‘toolkit’ to address potential pressure changes is aquifer repressurisation by
injecting water. QGC committed to undertaking a trial reinjection program.
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 GW18) 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.
The commencement of injection was delayed by complications experienced during drilling of the initial
injection well. The initial well (Woleebee Creek GW11) was drilled according to schedule in late November
2013 however, due to operational issues experienced during cementing, the well was plugged and abandoned
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in early 2014. Drilling of the new injection well (Woleebee Creek GW18) commenced in January 2014 and a
final work over of this well was carried out in July 2014.
Despite these challenges, the following components required to commence the injection trial have been
completed:


a groundwater bore (Woleebee Creek GW4) has been drilled to provide Precipice Sandstone water for
use in the trial;



the pre-injection pumping, piping, storage and treatment facilities have been constructed;



the Woleebee Creek GW10 monitoring well has been drilled and completed to monitor the proposed
injection trial; and



the Woleebee Creek GW18 injection well has now been completed and is ready for injection
operation.

A severe storm event in October 2014 caused significant damage to the storage tanks constructed as part of
the injection program. As a result of this event, QGC completed a comprehensive review of the options
available to deliver on the objectives of the trial. The trial identified that existing work by QGC and APLNG
provides sufficient information to enable timely implementation of a full scale reinjection scheme should that
be required.

11.0 Ground Motion Assessment
While CSG-related ground motion impacts on surface waterways and springs are unlikely, QGC is initiating
ground motion studies using satellite data to monitor ground movement. 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
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 MNES.
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:
Activity 1: Baseline and Ongoing Monitoring Data Collection
Stage 3 of the ground motion monitoring program is currently underway and comprises satellite data
acquisition and processing for the QCLNG tenement area for the 2015-2017 period.
Activity 2: Satellite Data Interpretation
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Interpretation of the ground motion monitoring data is being undertaken using two interpretative methods. In
completing these interpretations, consideration needs to be given to physical changes in ground surface height
over time (geomorphology) which can be related to various natural and anthropogenic factors, such as
ploughing and vegetation growth. In light of this, areas subject to coal mining will be a key part of the
assessments.
Activity 3: Ground Motion Trigger Derivation
As detailed in the 2013 Ground Motion Progress Report, a preliminary trigger value for action has been
developed as part of the Ground Motion Response Plan. This preliminary value is based on the monitoring data
over the current domestic production areas. Once a longer baseline dataset is available and any ground
motion data is plotted against target areas, a more representative set of Surat Basin trigger values will be
identified. This exercise is planned for delivery in August 2016.
Activity 4: Database Development/Implementation
Ground motion data from the Stage 1 and Stage 2 programs is provided (by the satellite data provider,
Altamira Information) as electronic vector files showing a range of point data over time. QGC has implemented
a database solution linked to a web-based GIS interface to serve as the primary platform for accessing and
querying the ground motion data.
Activity 5: Ground Truthing
A ground truthing survey program is underway to verify and validate satellite data via the use of traditional
ground surveying methods. This survey data will subsequently feed into the satellite data network to aid in
evaluating potential ground motion.
Activity 6: Predictive Assessments

In order to potentially predict ground deformation over time, QGC is using groundwater model outputs in
conjunction with geomechanical theory to characterise potential deformation. The results of this work
were then utilised to evaluate potential hydrological implications relating to the modelled ground
motion. A revised predictive assessment will be delivered in August 2016, following receipt of the revised
Surat CMA model.

12.0 Exceedence and Response Management
The strength of a water management program lies with application of exceedence 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. These actions include the development of emergency response
plans and procedures.
The following Response Plans have been prepared and submitted to DoE as part of the Stage 3 WMMP. They
will be implemented if required:


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



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



Response Plan iic: If Threshold values for groundwater contamination are exceeded;



Response Plan iii: If Subsidence or surface deformation occurs which impacts on surface or
groundwater hydrology; and
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Response Plan iv: Unforeseen emergency discharges.

Response Plan iia, has undergone significant revision as the JIP has been finalised and is now aligned with that
procedure. An interim water quality response plan was delivered in May 2014. This plan will be updated as
water quality sampling equipment is installed and more data become available, especially from deeper
aquifers.
QGC’s Response Plans continue to remain ‘live’ and updates are submitted to DoE ….how?. 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.

13.0 Conclusion
QGC is committed to implementing the required actions under its approved Stage 3 WMP and this report
demonstrates the significant progress made on various commitments throughout the reporting period.
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