Gas submission 141

1

Gas submission 141

Preamble: Cooper Energy and its interest in Victorian gas exploration

Cooper Energy is a publically listed and Australian-owned, petroleum exploration and production
company head quartered in Adelaide.
The company produces oil from the South Australian Cooper Basin and onshore Indonesia and
holds acreage in the Otway (Victoria and South Australia) and Gippsland Basins (offshore
Victoria), as well as South Sumatra Basin, Indonesia and in Tunisia (currently subject to a
divestment process).
The company has been building its interests in Victoria under a strategy directed at securing,
developing and commercialising gas resources to supply contract opportunities foreseen in
Eastern Australia. This has led to the current Victorian portfolio which includes:
-

50% interest in VIC/RL 3 (Sole gas field) offshore Victoria which is the subject of Front
End Engineering and Design for development to supply gas to Eastern Australia from
early 2019;

-

65% interest in VIC/L26, L/27, and L/28 (BMG resources) offshore Victoria which is being
assessed as a future gas project for supply to Eastern Australia;

-

50% interest in the Orbost Gas Plant, which processes gas from the Gippsland Basin for
supply to eastern Australia via the Eastern Gas Pipeline; and

-

an extensive acreage position in the Otway Basin for the purpose of finding and
developing gas for supply to eastern Australian markets. Cooper Energy holds interests
in 8 licences in the South Australian and Victorian Otway Basin covering 10,191 square
kilometres.

Operations in the company’s Victorian Otway Basin acreage are currently suspended due to the
moratorium on onshore exploration. This is an unsatisfactory situation which is impeding the
identification and development of new sources of gas supply and thereby reducing competition
within the Victorian energy market to the advantage of existing resource holders. In simple terms,
the less competitive supply position that results means less gas is being offered to market and,
as a result, gas prices will be higher.
Cooper Energy notes the focus of this inquiry is on ‘unconventional’ gas. We are hopeful that the
inquiry will lead to an informed understanding of unconventional gas reservoirs in Victoria and
how the associated exploration and development activities can be conducted responsibly. This
raises the question: of “why conventional onshore exploration should be subject to a
moratorium?”
Conventional onshore exploration is not the subject of an inquiry, and is not subject to a
moratorium in other Australian jurisdictions, where it has been accepted as an important and
necessary part of resource and economic development that has been conducted safely and
responsibly for over sixty years. It is the clear and firm view of Cooper Energy that there is no
justification for including conventional gas in the moratorium.
The State of Victoria has allocated rights of exploration to the holders of the states onshore
petroleum exploration permits on the basis of work programs submitted to, and accepted by, the
State. Shareholder funds have been committed to fund expenditure petroleum exploration on the
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understanding the State would respect its part in the agreement. That has not been honoured
and there is still no explanation on the policy or scientific justification for a moratorium on
conventional onshore exploration or clarity about the tenure of moratorium.
Aside from undermining confidence in the State as a stable, reliable location for investment, the
uncertainty concerning resumption means affected companies are duty bound to consider what
courses of action remain for them to fulfil their obligations to protect shareholders funds.

Figure 1: Cooper Energy interests in South East Australian onshore petroleum exploration
tenements

In Victoria, Cooper Energy’s onshore interests are PEP 150, PEP 151 (application for
relinquishment submitted), PEP 168 and PEP 171 (all operated by Beach Energy). All of these
permits are currently in suspension due to the moratorium on petroleum activities onshore
Victoria.
Drilling conducted by Cooper Energy and Beach Energy in the adjacent South Australian Otway
Basin permits PEL 495 and PRL 32 in 2014 has identified the potential for conventional gas
production from deep sandstone reservoirs within the Pretty Hill Formation of the Penola Trough.
In addition the joint venture is investigating the potential for unconventional gas production from
the shales within the Casterton Formation. Due to the low permeability of the reservoirs
concerned, hydraulic fracture stimulation may be required to achieve economic production rates.
The proximity of the Victorian Otway Basin to gas markets and existing pipelines and
infrastructure is advantageous for the development of Otway Basin gas resources. As set out in
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the following pages, gas project development offers strong economic benefits for the region and
the state of Victoria. These benefits can be realised without compromise to safety, health,
environmental and community outcomes, and with confidence that existing regulation and
requirements will deliver this outcome.
This submission incorporates an executive summary which addresses the terms of reference and
more general discussion on the subject of the risk of groundwater contamination, often perceived
as the prevailing environmental, land productivity and public health risk. This submission
addresses the terms of reference insofar as is relevant for Cooper Energy’s interests in Victoria.
As such, this submission refers only to the Otway Basin region and does not address some
factors which may be relevant to other basins in Victoria.
The Victoria exploration permits held by Cooper Energy and its joint venture partners were
granted on the basis of legislation and regulations in place at the time. Cooper Energy has
conducted exploration activities and spent capital on this basis. It is a significant concern for
Cooper Energy and its shareholders if Cooper Energy is prevented from conducting further
exploration operations in these permits.
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Terms of Reference
Pursuant to Sessional Order 6 of the Parliamentary Committees Act 1991, the Committee is
inquiring into unconventional gas in Victoria and in particular:
1. The prospectivity of Victoria’s geology for commercial sources of onshore unconventional gas;
2. The environmental, land productivity and public health risks, risk mitigations and residual risks
of onshore unconventional gas activities;
3. Coexistence of onshore unconventional gas activities with existing land and water uses;
4. The ability of potential onshore unconventional gas resources contributing to the State’s
overall energy sources
5. Policy and regulatory safeguards necessary to enable exploration and development of
onshore unconventional gas resources; and
6. Relevant domestic and international reviews and inquiries
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Executive Summary
1.

The prospectivity of Victoria’s geology for commercial sources of onshore
unconventional gas

Drilling conducted by Cooper Energy and Beach Energy in the South Australian Otway Basin in
2014 identified the potential for conventional gas production from deep sand reservoirs within the
Pretty Hill Formation of the Penola Trough. In addition the joint venture is investigating the
potential for unconventional gas production from the shales within the underlying Casterton
Formation (Figure 3). Due to the low permeability of the reservoirs concerned, hydraulic fracture
stimulation may be required to achieve economic production.
Note: Hydraulic fracturing is typically associated with 3 types of petroleum exploration and
production activity:
 Low permeability sandstones, or “tight” sands
 Coal Seam Gas (CSG), also sometimes referred to as coal bed methane (CBM)
 Shales
Hydrocarbons contained in the latter two are often jointly referred to as “unconventional”
hydrocarbons, as they are rock types that were not “conventionally” considered to be potential
hydrocarbon reservoirs and they often require significant fracture stimulation for any hydrocarbon
flow to be achieved.
Conventional hydrocarbons are reservoired in rocks with intrinsically higher permeability, such as
sandstones and limestones, from which hydrocarbon fluids will flow without stimulation. Hydraulic
fracturing is simply a method used to stimulate the oil or gas either to begin or continue flowing.
A conventional well can also be hydraulically fractured to help extraction by improving flow rates
(as is the case for approximately 750 wells in South Australia’s Cooper Basin). However,
projects, such as ‘tight gas’, are generally not considered as ‘unconventional’.
It should be noted there is a substantial difference in the activities required by CSG and other
forms of petroleum exploration, with CSG sometimes requiring many hundreds of relatively short
life wells, with a substantial dewatering requirement.
Shale has very low permeability so must be stimulated in some way before it will begin to flow.

CSG
Cooper Energy’s view is that the prospectivity for CSG in the Otway Basin is very low and is not
aware of any CSG exploration activity proposed or contemplated for this area.
SHALE
Cooper Energy’s view is that several areas within the Otway Basin are prospective for
unconventional hydrocarbons within shales of the Casterton Formation. However, we consider
exploration for this opportunity to be of too high a technical risk to pursue in isolation, at this time.
Cooper Energy considers that the shales of the Casterton Formation onshore Victoria have the
potential to yield more than 1 trillion cubic feet (TCF) of recoverable gas, on an unrisked basis.
However, as exploration for this resource is in the very early stages, it is currently assessed by
Cooper Energy to have a low probability of being economically viable and too high risk to warrant
substantial exploration expenditure towards its evaluation in its own right. The preferred
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approach is to de-risk the opportunity by gathering information regarding its potential while
undertaking lower risk exploration for conventional targets.

Penola

Digby-Ardonachie
Tantanoola

Koroit

Figure 2. Casterton Formation shale Fairway Zones in the Otway basin, Victoria
2.

The environmental, land productivity and public health risks, risk mitigations and
residual risks of onshore unconventional gas activities

The environmental, land productivity and public health risks, risk mitigations and residual risks of
onshore unconventional gas activities in the Otway Basin are not materially different to those
associated with conventional oil and gas operations.
Hydraulic fracturing (fracking) has generated controversy in recent years due to concerns over
environmental, social and public health issues, through the perceived risk of contamination of
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groundwater. The Environmental Protection Act 1993 defines site contamination of underground
water to exist if:




chemical substances are present on or below the surface of the site in concentrations
above the background concentrations (if any);
that the substances have come to be there due to activity at the site and;
that this results in actual or potential harm to the water that is not trivial (EPA, 2009).

It is extremely unlikely that hydraulic fracture stimulation of the deep shales in the south
west of Victoria would contaminate the groundwater aquifer in the region:





the groundwater aquifer in the region is remote from the target zone for fracture
stimulation, and approximately 3 kilometres beyond the maximum extent of any fractures
caused by any hydraulic fracturing activity.
the presence of impermeable shales provides a physical barrier that would prevent the
migration of fluids used in fracture stimulation to aquifers.
the protection provided by well design and construction, for example the employment of
3 layers of steel casing cemented in place, prevents egress from the well bore to the
surrounding rock formation.

Figure 3: Cross section showing Otway Basin ground water isolation from fracking
operations
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The environmental risks of onshore unconventional gas exploration and development are
discussed in more detail under the heading ‘Discussion: the risks of groundwater contamination
from hydraulic fracturing’ which commences on page 13 following.
Further to these specific considerations, the record of fracture stimulation in general is relevant:
to the knowledge of Cooper Energy, worldwide there have been no documented cases where
fracture stimulation has been found responsible for groundwater contamination.
Industry’s experience in the Cooper Basin, where hydraulic fracture stimulation is well
established, and ground water a precious resource for pastoralists to keep stock watered in an
arid environment, is pertinent. The petroleum industry and pastoral industry have operated side
by side for approximately 50 years, including approximately 45 years in which fracture stimulation
has been conducted.
Contamination from surface run-off is a risk to be managed in any agricultural, industrial or
resources development activity. Fracture stimulation does not present any additional risk from
surface runoff than other, conventional petroleum exploration operations and is a risk that is
managed by site specific environmental management plans and governmental requirements
such as EPA Guideline 080/07 Bunding and Spill Management.
3.

Coexistence of onshore unconventional gas activities with existing land and water
uses

The impact of unconventional gas activities on land use in the Otway Basin is not materially
different to that of conventional gas activities.
The impacts specific to hydraulic fracture stimulation are short term and essentially entail some
additional activity and transportation around the well site at the time of conducting operations,
plus temporary ponds to store fracturing fluids during operations. These ponds are rehabilitated
once operations have been completed.
Neither of these impacts are significant or enduring and are comparable with the cycle of
activities and impacts associated with other industrial, agricultural or horticultural activities
undertaken in the state of Victoria.
As noted above, fracture stimulation has coexisted with pastoralism in the Cooper Basin without
mishap or controversy for over 50 years, with approximately 750 wells in that region having been
subjected to fracture stimulation over that time. The relationship of fracture stimulation operations
with other existing water uses is considered under the Discussion on aquifers commencing page
13 following.
Oil and gas activities are carefully located to minimise impacts to flora, fauna, visual amenity,
groundwater and surface waters. The existing Katnook gas facility in South Australia’s Otway
Basin, which is serviced by 12 wells and around 42 km of buried pipelines, provides a working
example of a low impact production facility once all exploration activities have been
completed. During the fracture stimulation phase, the existing well lease (1.5 ha) is used to
provide a safe working environment with an additional 1-1.5 ha of land required to manage
stimulation water and flowback fluid. However, once a well has been fracture stimulated and
commences production, the total working area is significantly reduced to around 0.5 ha with the
remaining area reinstated to its original condition (Figure 4)
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Figure 4 Schematic of “Pad-drilling” illustrating that large numbers of bore-holes are
managed through minimal surface impact.
Impacts of road use are generally short term, with peak traffic movements occurring during
equipment moves. When such operations take place, as in the South Australian Otway Basin in
2014, landholders, local councils, potentially affected residents and police were informed of
significant activities such as equipment mobilisation and demobilisation. Transport moves were
restricted to daylight hours as far as possible. Any deterioration of property tracks or
infrastructure as a result of well operations traffic were rectified. Consultation with landholders
was undertaken to ensure that the location and timing of activities minimised the potential for
impact on any stock in the area.
Water associated with conventional and unconventional gas production is expected to be
minimal compared to the large volumes associated with coal seam gas production which require
large holding ponds. The low volume of water co-produced with gas production is evidenced by
the size of the ponds at the Katnook gas facility in the South Australian Otway Basin. Katnook is
supported by two plastic lined holding ponds which have a combined holding capacity of 7 ML
and cover a total area of 0.45 ha (10-15 % of total facility area).
Previous experience in the Otway Basin has indicated that access tracks can generally be
located so that they can be retained as all-weather access across the property and provide a
long term benefit to property operations. Compensation agreements would be agreed and put
into place before any activities were undertaken. Well access routes are discussed and agreed
with the land owner and would be rehabilitated in the event of an unsuccessful well but may be of
use to landholders and may save construction costs to the landholder. Improved access routes,
less affected by flood or heavy localised rain events, may be established and be beneficial to
stakeholders.
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4.

The ability of potential onshore unconventional gas resources contributing to the
State’s overall energy sources

Cooper Energy considers that the shales of the Casterton Formation onshore Victoria have the
potential to yield more than 1 trillion cubic feet (TCF) of recoverable gas, on an unrisked basis.
Such a resource, if present, could generate gross revenue of more than $7 billion and royalties to
the state of over $0.5 billion
However, as exploration for this resource is in the very early stages, it is currently assessed by
Cooper Energy to have a low probability of being economically viable and too high risk to warrant
substantial exploration expenditure towards its evaluation in its own right. As mentioned above,
Cooper Energy’s preferred approach is to attempt to de-risk the unconventional play by gathering
further information regarding its potential in conjunction with exploration for conventional targets.
However, the moratorium on onshore exploration has obviated the capacity for the gathering of
information to better assess the potential and risk of unconventional gas resources in Victoria.

5.

Policy and regulatory safeguards necessary to enable exploration and development
of onshore unconventional gas resources

Oil and gas exploration involving hydraulic fracture stimulation in Victoria is conducted within the
auspices of the licence conditions and the Petroleum Act, 1998 and Petroleum Regulations,
2011.
The record of petroleum exploration and production over several decades evidences the
effectiveness of existing regulation and legislation in providing for wealth generating development
of the state’s resources whilst maintaining protection of environmental, safety and community
considerations.
The provisions within existing legislation and regulations are discussed further under “Drilling and
Production Operations” in the Discussion commencing page 13 following.
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6. Relevant domestic and international reviews and inquiries
Report of the Inquiry into Hydraulic Fracturing in the Northern Territory (February 2015). Found

that hydraulic fracturing is acceptable provided that a robust regulatory regime is in place

Natural Resources Committee of the Parliament of South Australia Inquiry into the potential
risks and impacts in the use of hydraulic fracture stimulation (hydraulic fracturing) to produce
gas in the South East of South Australia (Submissions made January 2015). The South

Australia’s parliamentary inquiry is currently underway. Submissions have strongly emphasised
that in the Cooper Basin over 750 wells have been fracture stimulated over the last fifty years
and gas extraction and pastoralism have co-existed productively and sharing water resources
over this entire period.
The United States Environment Protection Agency Assessment of the Potential Impacts of
Hydraulic Fracturing for oil and gas on drinking water resources (June 2015)

The assessment, done at the request of the US Congress, reports that hydraulic fracturing
activities in the U.S. are carried out in a way that have not led to widespread, systemic impacts
on drinking water resources, The assessment follows the water used for hydraulic fracturing from
water acquisition, chemical mixing at the well pad site, well injection of fracking fluids, the
collection of hydraulic fracturing wastewater (including flowback and produced water), and
wastewater treatment and disposal [http://www2.epa.gov/hfstudy/hydraulic-fracturing-watercycle].
Said Dr. Thomas A. Burke, EPA’s Science Advisor and Deputy Assistant Administrator of EPA’s
Office of Research and Development. “It is the most complete compilation of scientific data to
date, including over 950 sources of information, published papers, numerous technical reports,
information from stakeholders and peer-reviewed EPA scientific reports.”
EPA’s review of data sources available to the agency found specific instances where well
integrity and waste water management related to hydraulic fracturing activities impacted drinking
water resources, but they were small compared to the large number of hydraulically fractured
wells across the country. The report provides valuable information about potential vulnerabilities,
some of which are not unique to hydraulic fracturing, or to drinking water resources. These
vulnerabilities to drinking water resources include:
 water withdrawals in areas with low water availability;
 hydraulic fracturing conducted directly into formations containing drinking water
resources;
 inadequately cased or cemented wells resulting in below ground migration of gases and
liquids;
 inadequately treated wastewater discharged into drinking water resources; and
 spills of hydraulic fluids and hydraulic fracturing wastewater, including flowback and
produced water.
These vulnerabilities are addressed in the Discussion section, commencing page 13 following.
Released with the assessment were nine peer-reviewed EPA scientific reports
(www.epa.gov/hfstudy). These reports were a part of EPA’s overall hydraulic fracturing drinking
water study and contributed to the findings outlined in the draft assessment. Over 20 peerreviewed articles or reports were published as part of this study
[http://www2.epa.gov/hfstudy/published-scientific-papers].
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1. Discussion: the risks of groundwater contamination from hydraulic fracturing
While there have been no cases of hydraulic fracture stimulation demonstrably causing
groundwater contamination (as far as Cooper Energy is aware), contamination is a risk
associated with any agricultural or industrial activity at the surface. This submission aims to
briefly review the potential risks of groundwater contamination associated with fracture
stimulation and the mitigation measures taken by industry to manage any risks.
The Otway Basin aquifers.
There are two main groundwater aquifers in the Limestone Coast region, the upper, unconfined
aquifer and the lower, confined aquifer. Rainfall and surface water flow, including flood irrigation,
contribute to the recharge of the unconfined aquifer. The confined aquifer is often referred to as
‘ancient water’ as it is not replenished by local rainfall or surface water flows due to an
impenetrable layer known as the confining bed. Aquifer recharge originates inland near
basement highs or the Basin margins and terminates at the coastline or further out to sea.
Recharge for the confined aquifer in the Limestone Coast is believed to occur largely from the
Dundas Plateau of the Grampians in Western Victoria (Fig. 5).
Most water is drawn from the shallower unconfined aquifer for residential, agricultural and
industrial use.
Geologically, the groundwater aquifers are within the Upper Tertiary Gambier Limestone.
Critically, the base of even the deeper, confined aquifer is seldom more than 150 metres below
the surface (Fig.6). Hydraulic fracturing – if conducted in the region - would be at depths of
3000-4000 metres or greater. The intervening Otway Basin stratigraphy comprises over 80%
impermeable shales and silty shales with occasional sandstones throughout the section (Fig. 7).
Concerns over groundwater contamination associated with fracture stimulation
operations.
To Cooper’s Energy’s knowledge, there have been no cases worldwide where hydraulic
fracturing has been identified as the cause of groundwater contamination. However, concerns
over shale gas development and fracture stimulation operations possibly resulting in
contamination of the aquifer are centred around three key factors:
 Drilling and production operations, including actual fracture stimulation of the shale
formation
 Surface spills of fracture stimulation chemicals
 Wastewater and stormwater management
We shall briefly examine each of these and consider risk management and mitigation practices
employed by Operators. Fluid migration from fracture stimulated formations to the groundwater
aquifer is not considered a risk in the Otway Basin and we shall examine this aspect first.
Fluid migration from fracture stimulated formations to the aquifer.
A possible concern about shale gas development is that subsurface hydraulic fracturing
operations in deep shale formations might create fractures that extend well beyond the target
formation to water aquifers, allowing methane, elements naturally occurring in formation water,
and fracturing fluids to migrate from the target formation into drinking water supplies. The
maximum penetration of fractures into the surrounding rocks is approximately 350 metres.
Thousands of metres of rock separate major gas-bearing shale formations in the Otway Basin
from the base of the Limestone Coast groundwater aquifers.
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Figure 6. Cross section of groundwater aquifers, Limestone Coast area (source DFW 2011)

There is a widespread misconception that deep injected fluids can migrate into shallow aquifers.
The basic geology of the Otway Basin prevents such potential contamination from spreading
from the target shale formation. A fracture caused by the drilling process would have to extend
through the thousands of metres of rock that separate deep shale gas deposits from freshwater
aquifers. The intervening layers of rock have distinct mechanical properties that would prevent
hydraulically-induced fissures from expanding 3-4000 metres or more toward the surface.
Further, the fracture stimulation fluid itself, thickened with additives, is too dense to ascend
upward through such a channel.
Drilling and production operations
Conventional natural gas has been produced from the onshore Otway Basin fields such as
Katnook and Haselgrove for over 20 years and from a number of smaller fields in the last
decade. These conventional accumulations lie in sandstones at depths of 1,600-2,900 metres.
Potential unconventionally trapped natural gas in the Otway Basin generally lies 3,000-4,000m
below underground sources of water. Well bores, however, must be drilled through these water
sources in order to access the gas. Chemicals and natural gas could escape the well bore if it is
not properly sealed and cased. Typically in the Otway Basin a deep gas well bore is completed
with three to four “strings” of steel casing (surface, intermediate and production casing) between
the aquifer and the interior of the wellbore itself (Figure 7), all of which are cemented into place.
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If there is an improper seal between any of these casing strings, natural gas, fracturing fluids,
and formation water containing high concentrations of dissolved solids may be communicated
directly along the outside of the wellbore between the target formation, drinking water aquifers,
and layers of rock in between.
Standard oilfield practices and government regulations minimize the risk of cement and casing
failures. The American Petroleum Institute (API) develops and updates standards and
recommended practices for oil and gas exploration and production activities that are adhered to
as standard operating procedures.
Industry practice requires steel casing and cement used in oil and gas well construction to meet
API approved standards. Victorian Petroleum Regulations (2011) contain provisions to ensure
the protection of public safety and the protection of the environment, as well as to assess the ongoing fitness-for-purpose of facilities, plant, equipment, machinery or other infrastructure.
Frequent monitoring and testing also allow producers and regulators to check the integrity of
casing and cement jobs.
These provisions take the form of an assessment of foreseeable events, their likelihood and
potential consequences on the environment and the measures to be taken to address them. This
data is contained in an environmental management plan and an implementation strategy for such
a well operation management plan, which must be submitted to the state regulatory body, the
Department of Economic Development, Jobs, Transport and Resources.
Wellbore integrity is a vital aspect of managing any risk of leakage, and the operators in the
Otway Basin are using state of the art cements and processing casings to create the required
bonds, ensuring an impermeable seal. Operations include tests such as a cement bond log,
which measures the quality of the cement-casing and cement-formation bonds to confirm their
integrity.
Surface spills
All fossil-fuel extraction activities (and agricultural and industrial activities) come with some risk of
surface contamination from the accidental or unintentional release of waste: such spills are
usually limited in volume and extent. In the case of hydraulic fracturing, common wastes of
concern include fracture stimulation fluid, additives, flowback and produced water. Fluids
released onto the ground from spills or leaks from any activity could run off into surface water
and/or seep into groundwater.
Fluids used for hydraulic fracturing are typically more than 98 percent fresh water and sand by
volume, with the remainder made up of chemicals that improve the treatment‘s effectiveness,
such as thickeners and friction reducers, and protect the production casing, such as corrosion
inhibitors and biocides. These fluids are designed by service companies that tailor fracturing
treatments to suit the needs of a particular job. After each fracturing stage, the fracturing fluid,
along with any water originally present in the shale formation, is flowed back through the wellbore
to the surface. Appropriate spill containment and cleanup equipment must be maintained on site
including acid and hydrocarbon spill kits. Any spills that occur must be contained, reported and
cleaned up by treatment in situ or removed from site for treatment or disposal in accordance with
relevant guidelines and legislation (eg. EPA Guideline 080/07 Bunding and Spill Management.)
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Figure 7 – Geology and casing and cementing program of a deep gas well bore in the Penola Trough
(Bungaloo-1)

Wastewater and stormwater management and disposal
Wastewater resulting from natural gas production is temporarily stored in pits, embankments, or
tanks at the well site and then transported, usually via pipeline or truck, to a disposal site.
Leakage from pits could lead to groundwater contamination if the pits are unlined or if the
integrity of the lining is compromised. Operators in the Otway Basin use industrial grade lining
materials which are fit for purpose. Wastewater can be disposed of in a variety of manners. With
the proper safeguards, disposing of wastewater by underground injection reduces the risk of
releasing wastewater contaminants into the environment; however, it can require transporting
wastewater over long distances.
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Reusing wastewater for new fracture stimulation activities reduces the total volume of water
required, helping to minimize impacts associated with water withdrawals. Wastewater can also
be reused for irrigation, and dust control on unpaved roads. In most cases, the wastewater must
be treated prior to reuse. Treatment for reuse can occur at the well site using a mobile plant or at
a centralized, industrial facility, although a downside of reuse is the need for more onsite storage.
Equipment used to move fluids between storage tanks or pits and the wellhead must be
monitored and tested regularly to prevent spills, and precautions must be taken while
transporting produced water to injection or treatment sites, whether via pipeline or truck.
A heavy rain could cause a storage pit to overflow and create contaminated runoff. Storing
produced water in enclosed steel tanks, or raised freestanding lined tanks, practices already
used in some wells, would reduce the risk of contamination while improving water retention for
subsequent reuse.
Conclusion
Best practices are being employed by operators in the Otway Basin, the development and
adoption of which has allowed industry to take a proactive role in addressing the environmental
risks associated with shale gas development. Robust regulatory oversight is an important
ingredient to assure environmental and public protection, and the clean record of the Australian
shale gas industry is testament to the effectiveness of the regulatory environment and the
Operators commitment to finding solutions to conduct their activities sustainably.
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