Condamine River
methane gas seeps

Investigating the Condamine River
methane gas seeps

A comprehensive investigation program developed by Origin
and supported by the Queensland Government has identified
a number of possible mechanisms which may be contributing
to methane gas seeps occurring in the Condamine River.

The seeps are occurring in four locations along a five kilometre
stretch of the Condamine River and were reported in May
2012. Anecdotal evidence suggests at least one of the seeps
may have been occurring for decades. The others were noted
by local landholders soon after heavy flooding subsided and
the river became accessible in February 2012. A subsequent
Queensland Government investigation into the seeps found no
evidence of safety risk or environmental harm.

Origin launched an ongoing multi-stage investigation to learn

more about possible causes of the seeps. The work is being

led by Origin on behalf of Australia Pacific LNG in conjunction
with QGC on behalf of Queensland Curtis LNG.

The investigation is supported by the Queensland Government’s
CSG Compliance Unit and Origin’s own highly skilled team
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of sub-surface specialists. It is led by international consultancy
Norwest Corporation who have significant expertise in seep studies
and investigations in the US, and draws on independent laboratory
and field research capabilities, including Australia’s leading research
agency CSIRO and international experts.

Main pic: Gas sampling at a new monitoring bore.
Above: The seeps were reported in May 2012 after record
floodwaters subsided.
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What’s been done to date

Seeps investigation work completed to date comprised an
initial investigation phase to determine the extent and nature

of the seeps, followed by more detailed and comprehensive
studies conducted with the assistance of independent research
organisations and international experts.

These activities included:

e Reviewing information relating to CSG wells, water bores, coal
mine exploratory bores, government monitoring bores, local
geology, rainfall and river hydrographic data, and relevant seep
occurrences in Australia and overseas;

e Interviewing landowners about recent and previously known
gas seepage in the Condamine River, and occurrences of gas
in shallow water bores (many of which tap the coal seams in
this area and have been bubbling for many decades);

e Detailed inspection of the Condamine River;

e Developing preliminary conceptual models for the geology and
hydrology of the seeps area;

e Undertaking aquatic ecological assessment of the Condamine
River and collection of water and gas samples for analysis;

e |nstalling water level gauging stations and soil gas
monitoring probes;

e Measuring and monitoring methane at the seeps;

e (Conducting a bathymetric survey and 3D modelling of the
river bed profile;

e Undertaking detailed seismic surveys of sub-surface conditions;

¢ |nstalling monitoring bores to measure groundwater levels
and pressures.

Landholder support

Landholders along the river are playing a key support role

by providing first-hand observations of bubbling, and
agreeing to controlled access for river and methane flux data
monitoring sites, seismic studies and monitoring bores.

Critical parts of ongoing investigations will be completed

on private land with the agreement of landowners. This
research work will be well underway in advance of any CSG
production by Australia Pacific LNG in the area.

Ongoing monitoring will be undertaken over varying
climatic conditions so that a comprehensive data set can
be compiled and interpreted to test the various possible
hypotheses for the causes of the seeps.

The Norwest report

In September 2013 international scientific analysis firm Norwest
Corporation prepared a detailed draft summarising results of
research conducted into the seeps.

The Condamine River Gas Seep Investigation: Technical Report
details the results of research and investigations, describes
possible causes of the seeps, and makes recommendations
including an ongoing monitoring program.

The content and release of the report was provided to the
Queensland Government for review prior to being released to
the public in April 2014.

The report was subject to an independent scientific review
coordinated by the government’s Chief Scientist Dr Geoff Garrett,
and assessed by the CSG Compliance Unit.

The content and release of the report aligns with the
government’s commitment to monitor the seeps and industry’s
commitment to share information.

Possible mechanisms

The investigation, as summarised in the Norwest Report, has
adopted a rigorous scientific approach which involved gathering
accurate data from a variety of sources, and then developing

a series of scientific hypotheses or scenarios.

Each of these scenarios are based on the data collected to
date, recent and historical observations, and relevant
international situations, and could provide an understanding
of gas sources, pathways, release mechanisms and possible
causes of the bubbling.

The Norwest Report outlined several scenarios which could
contribute to the seeps:

e Depressurisation — either from natural causes such as drought,
or human activity such as water bores tapping the coal seams,
CSG wells, or numerous open coal exploration bores;

e Repressurisation — impact of floods and aquifer recharge;

e Fractures, faults and springs — natural pathways for water
and gas; and

e Capping and trapping — geological structures which
“cap and trap” natural gas movement.

The Norwest Report found that a combination of these
mechanisms and pathways may play a role in the generation,
migration and discharge of gas to the surface at the seep
sites. The exact cause is not known and Norwest has made
recommendations for further assessment.
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Possible pathways and mechanisms that may be contributing to the seeps.

Next steps: Ongoing monitoring

These various mechanisms and pathways will be investigated
through multiple lines of enquiry, supported by the collection of
measurements and observations over an extended time period.

The Norwest Report outlines a proposed ongoing monitoring
program, including installation of monitoring bores and river
height gauges, and implementation of scientific investigation and
monitoring programmes in the Condamine River, surrounding
surface lands and subsurface.

Origin with support from QGC have also commenced a detailed
seismic survey, specifically designed to image the shallow
geology in the seep study area.

These recommendations have been supported by the
Queensland Government and are being implemented by Origin
with support from QGC.

A major aspect of ongoing monitoring activities is the installation
of monitoring bores near the Condamine River seeps. A total of
eight monitoring bores are being installed in groups of two

at four locations. At each location, one bore accesses the shallower
Springbok Sandstone formation, while the second bore goes
down to the deeper Walloons Coal Measures (see diagram above).
The Walloons are the target formation for CSG development and,
in the surrounding area, water extraction by farmers.

o . . Drilling of multi-zone groundwater monitoring bores near
The monitoring bores are located on private properties managed by river seep sites.

local landholders who support efforts to learn more about the seeps.
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Condamine River and the gas fields

The Condamine River is part of the Murray-Darling Basin
and drains the northern portion of the Darling Downs where
significant gas resources are located in the underlying Surat
geological basin.

In the seep study area the coal reserves are relatively shallow,
and over time the Condamine River has cut into, and deposited
alluvial layers over the underlying coal formations. The recent
increase in observations of gas seepage coincided with
significant flooding of the Condamine River and tributaries.

Across the gas fields there is historical and current evidence
of gas in the shallow geology and surface soils, including the
presence of gas in water bores.

Examples of gas encountered during the drilling of water bores
between 1916 and 1967 are documented in the Queensland
Government Mining Journal, Vol 68, 1967 — “Natural Gas
Occurrence in the Brigalow Area”.

Logging and sampling of rock core drilling of seep
monitoring bores.

Got a question about
Australia Pacific LNG?

For enquiries about the gas fields or pipeline call
1800 526 369 or email contact@aplng.com.au

For enquiries about the Gladstone operations
and LNG facility call 1300 776 205 or
email aplng.gladstone@conocophillips.com

Or visit our website at www.aplng.com.au

CSIRO field studies included the use of floating
chambers to capture and measure the gas emitted
from the Condamine River.

o

AUSTRALIA =
PACIFIC @
LNG origin

Conoc;P/hiIIips

250



