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Purpose of Briefing

1) Wh I?1) Who am I?

2) Part 12) Part 1
• What is unconventional gas?

• What is hydraulic fracturing?
• Background and history of gas extraction and drilling in SE• Background and history of gas extraction and drilling in SE
• State Government approval and regulatory processes, 

including the information requirements and local consultation

3) Part 2
• What are the Risks associated with unconventional gas g

exploration, drilling and related activities
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Part 1Part 1
What is unconventional

gas and oil?



Oil and Gas
Conventional and Unconventional



What is Hydraulic Fracturing

“..is a technique in which a mixture of mainly water 
mixed with sand (99.5% vol.) and chemicals (0.5% 
vol.) is injected at high pressure into a well to 
create small fractures (typically less than 1‐2 mm), 
along which fluids such as gas and oil may migrate 
to the well.”

In SA Cooper Basin over 700 wells (circa 1400 stages) have 
been fracture stimulated









Drilling program 2013South East Source of Gasg p g



Hydraulic Fracturing Animation





Source: Engineering Energy: Unconventional Gas Production, ACOLA, 2013



History of Gas Extraction in SEHistory of Gas Extraction in SE



Otway BasinOtway Basin
Kalangadoo #1 1964



Conventional Oil and Gas 
Exploration Nothing Newp g



Otway Basin - HistoryKey History Milestones
• Exploration commenced in 1866 in the 

Key History Milestones

South East with a well drilled near Salt 
Creek

• First flow at Kalangadoo-1 in 1965 andFirst flow at Kalangadoo 1 in 1965 and 
Caroline-1 in 1966 – both CO2 

• First commercial flow of hydrocarbons 
i 1987 t K t k 1in 1987 at Katnook-1 

• Katnook Plant built and commissioned 
in 1991 – now mothballed

• Oil  recovered from Sawpit-1 in 1992, 
flowed from Wynn-1 in 1994 – neither 
well commercialwell commercial



Gas Supply



Drilling program 2013Source of Gasg p g Source of Gas



Historical Gas ProductionHistorical Gas Production
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Caroline#1 CO2 Production
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Drilling program 2013Where to Next?Where to Next?

Oil or liquids rich gas



Drilling program 2013South East GeologySouth East Geology



Drilling program 2013South East GeologySouth East Geology



Drilling program 2013South East GeologySouth East Geology



Drilling program 2013South East GeologySouth East Geology



Legislative Controls



VISION: Deep unconventional gas delivering decades ofVISION: Deep unconventional gas delivering decades of 
safe, secure and competitive gas

To reach this visionTo reach this vision

• Must demonstrate: Potential risks to social naturalMust demonstrate: Potential risks to social, natural 
and economic environments are reduced to as low as 
reasonably practical (ALARP); and meet community y p ( ) y
expectations;

• Stakeholders get timely information describing risks to 
enable informed opinions/decisions
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Regulatory Objectives/Conditions

Avoid:

• Contamination of aquifers
Ad l i ti th l d d• Adversely impacting other land users and uses

• Contamination of soil
• Disturbance of heritage sites
• Adversely impacting vegetation
• etc

Aim of regulatory processes is to have licensees demonstrate that 
they can and are achieving these objectives
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Regulatory Framework

In South Australia
Petroleum Exploration and Production Activities regulated under:p g

• Petroleum and Geothermal Energy Act 2000 (PGE Act);
• Environment Protection Act 1993;
• Natural Resources Management Act 2004;
• National Parks and Wildlife Act 1972;;
• Aboriginal Heritage Act, 1988;
• Development Act, 1993;
• Work Health and Safety Act 2012;• Work Health and Safety Act 2012;
• Public and Environmental Health (Waste Control) Regulations 2010;
• EPBC Act 1999 

Interaction between PGE Act and other South Australian Acts administered 
through Administrative Arrangements with respective agencies

31
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Petroleum and Geothermal Act 2000

PGE A d fi h iPGE Act defines the environment as:

• land, air, water, soil;

• plants & animals;

• social cultural & heritage features;• social, cultural & heritage features;

• visual amenity;

• economic & other land uses.
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Statements of Environmental Objectives (SEO)

• Regulated Activities cannot be carried out unless 
there is an approved SEO in place.

• SEO’s set approval conditions for regulated activities 
e g seismic well operations production processinge.g. seismic, well operations, production, processing, 
pipelines, gas storage, etc.

• Activity notifications – licensee demonstrates how it 
will achieve SEO before approval granted
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Approval Process
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PGE Act Approval Processes
Two approval stages – Petroleum & Geothermal Act:

1. Licence approvals

• Exploration, Retention

• Production, Gas Storage, Pipeline, Special Facility Licences

2. Activity approvals

S O• SEO Approval Process
– what they must achieve

A ti it N tifi ti P• Activity Notification Process
– demonstrate how they will achieve
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SEO Approval 
EIR & Draft SEO

pp
Process  Environmental Significance Assessment

MEDIUM IMPACTLOW IMPACT HIGH IMPACTMEDIUM IMPACT
Public Consultation

LOW IMPACT
Internal Govt Consultation

HIGH IMPACT
EIS Process

Statement of Environmental 

Objectives

APPROVAL



Significance Criteria
PREDICTABILITY
Level of confidence that for each impact

MANAGEABILITY
Extent to which consequences can bep

and consequence these issues have been
addressed:

q
managed:

• Avoidance
• Size
• Scope

• Avoidance
• Probability
• Duration

• Duration
• Likelihood/Frequency

St k h ld C

• Size
• Scope

• Stakeholder Concerns • Cumulative Effects
• Stakeholder concerns
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SEO Objectives Include:
Avoid:

• Contamination of aquifers
Ad i t th l d d• Adverse impacts on other land users and uses

• Contamination of soil
• Disturbance to heritage sites
• Adverse impacts on vegetation
• etc

Breaching these objectives is a PGE Act offence
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Notices of Entry  (NoEs)

• Owners of landmeans all persons and enterprises 
potentially  directly affected by regulated activities, p y y y g ,

• NoEsmust provide timely information to enable 
potentially affected people and enterprises to reachpotentially affected people and enterprises to reach 
informed views regarding impacts on their interests. 

• Owners of landmust be given NoEs at least 21 days in• Owners of landmust be given NoEs at least 21 days in 
advance of the start of any activities – and have 14 days 
to lodge objectionsg j

• All potentially directly affected people and enterprises 
have rights to object to the approval of land access forhave rights to object to the approval of land access for 
regulated activities, and all such objections are a show‐
stopper until objections are resolved.
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Notices of Entry  (NoEs)

• These Owner of Land rights are sustained without support for 
vexatious objections. 

• Owners of land are due compensation from relevant PGE Act licence 
holders for reasonable costs of assessing NoEs (including the cost of 
legal advice) and for any loss or deprivation that might result from 
activities regulated pursuant to the PGE Act. 

• The dispute resolution process for objections to NoEs

• starts with engagement between the concerned 
stakeholder and the relevant PGE Act Licence holder;

• can escalate to mediation stewarded by the Minister; but

• court proceedings are the ultimate dispute resolution 
process.
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Best Practice Regulatory Principles

Delivering Regulatory Best Practice through 6  Principles:

1) Certainty 4) Practicality1) Certainty
2) Openness
3) Transparency

4) Practicality
5) Flexibility
6) Efficiency

42



Openness

I l i t k h ld lt ti• Inclusive stakeholder consultation 
in establishing regulatory 
objectives, broad community j , y
engagement on addressing 
potential environmental, economic 
and social/cultural impactsand social/cultural impacts.
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Transparency

Public Access to regulatory decision makingPublic Access to regulatory decision making.
• Criteria for classifying the level of  Environmental Impact 
• All Environmental Impact Reports, assessments and Statements of 

Environmental Objectives (Approval Conditions) are onlineEnvironmental Objectives (Approval Conditions) are online

Community access to industry performance information: 
•  environmental performance
•  regulatory enforcement actions 

ill ti it i f ti•  surveillance activity information

• Licensee Annual Compliance Reportsp p
• PGE Act compliance policy
• PGE Act Annual Compliance report
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Appropriate range ofpp p g
regulatory 
enforcement tools 
to elicit compliantto elicit compliant 
behaviour.

• PGE Act compliance policy
• PGE Act Annual Compliance report
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Part 2
What are the risks?
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How do we identify and manage the risks?

Beach Energy Shale Gas Fraccing ‐ EIRBeach Energy Shale Gas Fraccing ‐ EIR

Beach Energy Shale Gas Fraccing ‐ SEO



EIR Summaryy

HAZARDOUS EVENTS POTENTIAL CONSEQUENCES MITIGATION MEASURESHAZARDOUS EVENTS POTENTIAL CONSEQUENCES MITIGATION MEASURES

Access & pad construction, 
vehicle & people movement.

Intrusion or physical damage 
to areas of Aboriginal 

Scouting for such sites to 
be undertaken ahead of p p g

heritage significance. activity. 

Crossflow from hydrocarbon 
zones or lesser quality aquifers.  

Contamination of aquifers. 

Identified aquifers isolated 
behind casing. 

Pollute water source of other 
users 

Drilling through fresh water 
aquifers. 

Use of non-toxic muds. 

Fraccing into adjacent and 
overlying aquifers  

Non-toxic frac fluid. 
 
Monitor frac through micro 
seismic and control pumpseismic and control pump 
pressures accordingly 
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Courtesy: APPEA Natural Gas Revolution Brochure 2013Courtesy: APPEA Natural Gas Revolution Brochure, 2013



Best Practice Industry Standards
http://www shalegas energy gov/resources/HF1 pdfhttp://www.shalegas.energy.gov/resources/HF1.pdf



Recommended Well Construction PracticeRecommended Well Construction Practice

All surface aquifers behind 
cemented casing to surface 

All other strings cemented 
casing above shoe across 
aquifers or productive zones





Drilling Approved Practice for All future Wells

• Well will be drilled through the• Well will be drilled through the 
surface sediments into the 
Eumeralla Formation and casing run 
so that the surface aquifers are notso that the surface aquifers are not 
in communication with the well bore

• All casing strings will be cemented toAll casing strings will be cemented to 
surface

• Beyond recommended practiceBeyond recommended practice



What are the risks

Casing and cement integrity

57
Not acceptable or tolerable...
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Specialised extraction 
T h l

Fracture half 
l th d

Technology 
Stimulated rock volume in horizontal well (from 

length and 
complexity is 

ll d b

microseismic monitoring)
Coloured dots indicate fracture events related to hydraulic stimulation 
of each perforated stage

controlled by:
• Frac fluid viscosity (gel vs

“slickwater”)
• Pump rate
• Pump pressure
• Proppant “mesh” size
• In situ stresses
• Existing natural fractures
• Natural frac barriers (ductile 

rocks that don’t break easily)
• Rock brittleness

http://www.weatherford.com/Products/Evaluation/BoreholeSeismicSe
rvices/MicroseismicMonitoring/index.htm





EIR Summary

HAZARDOUS EVENTS POTENTIAL CONSEQUENCES MITIGATION MEASURESHAZARDOUS EVENTS POTENTIAL CONSEQUENCES MITIGATION MEASURES

Access & pad construction, 
vehicle & people movement.

Intrusion or physical damage 
to areas of Aboriginal 

Scouting for such sites to 
be undertaken ahead of p p g

heritage significance. activity. 

Crossflow from hydrocarbon 
zones or lesser quality aquifers.  

Contamination of aquifers. 

Identified aquifers isolated 
behind casing. 

Pollute water source of other 
users 

Drilling through fresh water 
aquifers. 

Use of non-toxic muds. 

Fraccing into adjacent and 
overlying aquifers  

Non-toxic frac fluid. 
 
Monitor frac through micro 
seismic and control pumpseismic and control pump 
pressures accordingly 

 

 





Source: Engineering Energy: Unconventional Gas Production, ACOLA, 2013



EIR Summary (cont)y
HAZARDOUS EVENTS POTENTIAL CONSEQUENCES MITIGATION MEASURES 

Fl b k f f fl id C t i ti f il i t Frac fluid contained withinFlow back of frac fluids Contamination of soil, impact 
vegetation and potential 
contamination of surface 
aquifers 

Frac fluid contained within 
lined pits 

Vehicle and plant refuelling 
during operations. 

Oil spill damage to soil & 
vegetation. 

Refuel in designated bunded 
area. 

Seed importation on vehicles 
and equipment. 

 Introducing alien 
vegetation species 
(weeds).

All vehicles steam cleaned 
prior to entering district. 

(weeds).
 Impact on other land 

users, eg farmers, 
pastoralists 
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Green Completion
Its all about Containment



Well and Fraccing Operation StandardsWell and Fraccing Operation Standards 



Are Earthquakes are risk?Are Earthquakes are risk?



I t Oth L dImpacts on Other Landowners



Environmental Footprint
Its not CSG



Environmental Footprint
It t CSGIts not CSG



Presence of Hydrocarbonese ce o yd oca bo
in Shallow Aquifers



Water Bore Sampling

Available on DMITRE SARIG 
Web site





Head Space Gas Sampling
Dilwyn FormationDilwyn Formation





Methane
Dilwyn FormationDilwyn Formation



Methane
Dilwyn FormationDilwyn Formation

Carbon Isotope Thresholds
• < ‐60 Biogenic Source
• > ‐60 Thermogenic Source



Salamander #1 Geothermal WellSalamander #1 Geothermal Well


