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Term Definition 

2012 Hunter Report Regulation of Unconventional Gas Resource Development in the Northern Territory,  
Dr Tina Hunter, 2012 

2014 Hawke Report Report of the Independent Inquiry into Hydraulic Fracturing in the Northern Territory,  
Dr Allan Hawke AC, 2014

2015 Hawke Report Review of the Northern Territory Environmental Assessment and Approval Processes,  
Dr Allan Hawke AC, 2015

2016 Hunter Report Review of the Draft Petroleum (Environment) Regulations and independent assessment 
of the Regulations against best practice regulation of environmental aspects arising from 
petroleum activities involving ground disturbance, Dr Tina Hunter, 2016

AAPA Aboriginal Areas Protection Authority

ABA Area-based analysis

Abandonment A process which involves shutting down the well and rehabilitating the site. It includes 
decommissioning  the well.

ACIL Allen ACIL Allen Consulting Pty Ltd

ARC Administrative Review Council

ACOLA Australian Council of Learned Academies

ACOLA Report Engineering Energy: Unconventional Gas Production, Australian Council of Learned  
Academies, May 2013

AECOM AECOM Australia Pty Ltd

AER Alberta Energy Regulator

AFANT Amateur Fishermen’s Association of the Northern Territory

AHD Australian Height Datum

ALARP As low as reasonably practicable

ALEC Arid Lands Environment Centre

ANAO Australian National Audit Office

Annulus The space between surrounding pipe and wellbore.

APEEL Australian Panel of Experts on Environmental Law

APPEA Australian Petroleum Production and Exploration Association

API American Petroleum Institute

ARC Administrative Review Council

ASIC Australian Securities and Investment Commission

AusRivAS Australian River Assessment System

BC British Columbia, Canada

BCOGC BC Oil and Gas Commission

Beetaloo Sub-basin Case 
Study

Beetaloo Sub-basin Social Impact Assessment Case Study, Coffey Services Australia Pty 
Ltd, 17 January 2018 

Beetaloo Sub-basin SIA 
Report

Beetaloo Sub-basin Social Impact Assessment Summary Report, Coffey Services  
Australia Pty Ltd, 17 January 2018

BOM Bureau of Meteorology

BOP Blowout preventer equipment installed on the wellhead assemblies to contain wellbore 
fluids either in the annular space between casing and the tubulars, or in an open hole 
during well drilling, completion, and testing operations.

BTEX Benzene, toluene, ethylbenzene, xylenes

Casing A pipe placed in a well to prevent the wall of the hole from caving in and to prevent 
movement of fluids from one formation to another.

Casing string Steel pipe used to line a well and support the rock. The casing extends to the surface 
and is sealed by a cement sheath between the casing and the rock. Often, multiple 
casings are used to provide additional barriers between the formation and well.
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Term Definition 

Cementing The application of a liquid slurry of cement and water to various points inside and 
outside the casing.

CBL Cement Bond Log. A key method for testing the integrity of cement used in the 
construction of the well, especially whether the cement is adhering effectively to both 
sides of the annulus between casings or between the outer casing and the rock sides.

CBI Confidential business information

CCF Community Capital Framework

CCGT Combined-cycle gas turbine (power plant)

CCSG University of Queensland Centre for Coal Seam Gas

CEM Conceptual Exposure Model

Central Petroleum Central Petroleum Limited

CET Clean energy target

CGE Computable general equilibrium

CH4 Methane

Christmas tree Control valves, pressure gauges and chokes assembled at the top of a well to control 
the flow of gas after the well has been drilled and completed.

CI Confidence interval

CLA Cambrian Limestone Aquifer

CLC Central Land Council

CLP Country Liberal Party

CMA Cumulative management area

CNS Central nervous system

CO2 Carbon dioxide

COAG Energy Council Council of Australian Governments Energy Council

CoC Chemicals of concern

Coffey Coffey Services Australia Pty Ltd

Coffey reports Reports prepared by Coffey: 
●• CSRM Report;
●• Beetaloo Sub-basin SIA Report;
●• Beetaloo Sub-basin Case Study; and
●• CSIRO Report

COP21 Conference of the Parties, United Nations Framework Convention on Climate Change, 
21st session. See ‘Paris Agreement’.

CRS Chronic rhinosinusitis

CSG Coal seam gas

CSIRO Commonwealth Scientific and Industrial Research Organisation

CSIRO Report Social licence to operate in the Beetaloo Basin and Northern Territory, Mof fat K, Lacey J, 
McCrea R and Poruschi L, 2017

CSM Conceptual site model

CSRM Centre for Social Responsibility in Mining (University of Queensland)

CSRM Report A framework for Social Impact Assessment of shale gas development in the Northern 
Territory, Witt K, Vivoda V, Everingham J and Bainton N, November 2017 

DDPHU Darling Downs Public Health Unit

Deloitte Deloitte Access Economics

DENR Department of Environment and Natural Resources (NT)

DIDO Drive-in drive-out worker

Glossary



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT462

Term Definition 

DIPL Department of Infrastructure, Planning and Logistics (NT)

DLs Detection limits 

Drilling fluid/mud Circulating fluid that lifts rock cuttings from the wellbore to the surface during the 
drilling operation. Also functions to cool down the drill bit, and is a component of well 
control.

DPIR Department of Primary Industry and Resources (NT)

Draft Final Report Draft Final Report, published December 2017

EAA Environmental Assessment Act 1982 (NT)

EDO Environmental Defenders Office NT

EDOA Environmental Defenders Offices of Australia

EIS Environmental impact statement

EMP Environment management plan

EnRiskS Environment Risk Sciences

EO Environmental objective

EP Petroleum exploration permit under the Petroleum Act 1984 (NT)

EP Act Environment Protection Act  - proposed new environmental legislation 

EPA Northern Territory Environment Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cth)

EPO Environmental protection order

ERA Economic Regulation Authority

ESD Ecologically sustainable development

EUR Estimated ultimate recoveries

EV Environmental values

Exploration activity Any physical activity associated with drilling and hydraulic fracturing (which may 
include clearing and/or well construction) pursuant to the granting of exploration 
approvals for onshore shale gas on an exploration permit.

Exploration approvals All operational approvals under the Schedule and all environmental approvals under 
the Petroleum Environment Regulations granted on an exploration permit for an 
exploration activity.

Exploration creep Large numbers of exploration wells being drilled and hydraulically fractured pursuant 
to exploration approvals granted on an exploration permit .

FIFO Fly-in fly-out worker

Flowback Allowing fluids to flow from the well following a hydraulic fracturing treatment.  
Flowback fluid is composed of a mixture of hydraulic fracturing fluid and formation 
fluid.

Formation fluid Any fluid within the pores of the rock. It may be water, oil, gas or a mixture. Formation 
water in shallow aquifers can be fresh. Formation water in deeper layers of rock is 
typically saline.

FPIC Free, prior, and informed consent

Fracking See ‘hydraulic fracturing’

Framework NT Water Allocation Planning Framework

FTE Full time equivalent

Fugitive emissions Intentional and unintentional release of greenhouse gases during the production, 
processing, transport, storage, transmission and distribution of fossil fuels.

GAB Great Artesian Basin

GDE Groundwater dependent ecosystems

GDP Gross domestic product

GHG Greenhouse gases

GISERA Gas Industry Social and Environmental Research Alliance

GLNG Gladstone Liquefied Natural Gas

Government Northern Territory Government
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Term Definition 

GSP Gross State product

GST Goods and services tax

GWP Global warming potential

H2S Hydrogen sulfide

Hancock Prospecting Hancock Prospecting Pty Ltd

HDPE High-density polyethylene

HELE High efficiency, low emissions power generation

Heritage Act Heritage Act 2011 (NT)

HFF Hydraulic fracturing fluid

HHRA Human health risk assessment

HI Hazard index

HIA Health impact assessment

Horizontal drilling Drilling of a well in a horizontal or near●horizontal plane, usually within the target  
hydrocarbon-bearing formation. Requires the use of directional drilling techniques 
that allow the deviation of the well on to a desired trajectory.

Hydraulic fracturing Also known as ‘fracking’, ‘fraccing’ or ‘fracture simulation’. This is a process by which 
geological formations bearing hydrocarbons (oil and gas) are ‘stimulated’ to increase 
the flow of hydrocarbons and other fluids towards the well. In most cases, hydraulic 
fracturing is undertaken where the permeability of the formation is initially insufficient 
to support sustained flow of gas. The process involves the injection of fluids, proppant 
and additives under high pressure into a geological formation to create a conductive 
fracture. The fracture extends from the well into the production interval, creating a 
pathway through which oil or gas is transported to the well.

Hydraulic fracturing fluid /  
frac fluid

The fluid injected into a well for hydraulic fracturing. Consists of a primary carrier fluid 
(usually water or a gel), a proppant such as sand and chemicals to modify the fluid 
properties.

IBRA International Biogeographic Regionalisation for Australia

IEA International Energy Agency

IMAP Inventory Multi-tiered Assessment and Prioritisation

Impact The difference between what happens as a result of activities and processes, and 
what happens without them. Impacts can be changes that occur to the natural  
environment, community or economy. They can be a direct or indirect result of  
activities, or a cumulative result of multiple activities or processes.

Interim Report Interim Report, published July 2017 

Indigenous land Land under the Land Rights Act and the Native Title Act

Inquiry Scientific Inquiry into Hydraulic Fracturing of Onshore Unconventional Reservoirs and 
Associated Activities in the Northern Territory

IPA Indigenous Protected Areas

IPCC Intergovernmental Panel on Climate Change

ISO International Standards Organisation

Issues Paper Background and Issues Paper, published February 2017

KTP Key threatening process

Land Access Guidelines Stakeholder Engagement Guidelines Land Access

Land Rights Act Aboriginal Land Rights (Northern Territory) Act 1976 (Cth)

Lazarus Report Senate Select Committee on Unconventional Gas Mining Interim Report, Chaired by 
Senator Glenn Lazarus in 2016

LCOE Levelised cost of electricity

LEC Land and Environment Court of NSW

LNG Liquefied natural gas

Lock the Gate Lock the Gate Alliance

LULUCF Land use, land-use change and forestry 
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Term Definition 

MAR Managed aquifer recharge

MEI Melbourne Energy Institute

Minister for Environment Northern Territory Minister for Environment and Natural Resources

Minister for Resources Northern Territory Minister for Primary Industry and Resources

MNES Matters of national environmental significance

Montara Inquiry Montara Commission of Inquiry

MSDS Material Safety Data Sheets

NAIF Northern Australia Infrastructure Facility

NARMCO North Australian Rural Management Consultants Pty Ltd

Native Title Act Native Title Act 1993 (Cth)

Native title land Land subject to a native title application or determination under the Native Title Act  
1993 (Cth).

NCRA National Chemicals Risk Assessment

NEPM National Environment Protection Measure

NETL US National Energy Technology Laboratory

NGER National Greenhouse and Energy Reporting

NGGI National Greenhouse Gas Inventory

NGP Northern gas pipeline

NHMRC National Health and Medical Research Council 

NICNAS National Industrial Chemicals Notification and Assessment Scheme

NIR National Inventory Report

NLC Northern Land Council

NNTT National Native Title Tribunal

N2O Nitrous oxide

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority

NORM Naturally occurring radioactive materials. Radioactive elements and their decay  
products found in the environment that have been generated from natural processes.

NOx Oxides of nitrogen

NSPS US EPA New Source Performance Standards

NSW New South Wales

NTA Native Title Act 1993 (Cth)

NT Northern Territory

NTCA Northern Territory Cattlemen’s Association

NTCAT Northern Territory Civil and Administrative Tribunal

OCGT Open cycle gas turbine

OGI Optical gas imaging

OGIA Office of Groundwater Impact Assessment

OR Odds ratio (a measure of association between exposure and outcome)

Overpressure Occurs when the pore pressure is higher than the hydrostatic pressure, caused by an 
increase in the amount of fluid or gas in the rock, or changes to the rock that reduce 
the amount of pore space. If the fluid cannot escape, the result is an increase in pore 
pressure. Overpressure can only occur where there are impermeable layers  
preventing the vertical flow of water, otherwise the water would flow upwards to 
equalise back to hydrostatic pressure.

Origin Origin Energy Limited

OSGR Onshore Shale Gas Regulator

Panel The scientific panel appointed by the Chief Minister to conduct the Inquiry.

Pangaea Pangaea Resources Pty Ltd
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Paris Agreement Decision of the Conference of the Parties, United Nations Framework Convention 
on Climate Change, Adoption of the Paris Agreement, 21st session, UN Doc FCCC/
CP/2015/L.9/Rev.1. See COP21

Pastoral Land Act Pastoral Land Act 1992 (NT)

Pastoral Lease Pastoral leases granted under the Pastoral Land Act 1992 (NT)

Pastoral lessee/ pastoralist Holder of a pastoral lease under the Pastoral Land Act 1992 (NT)

Perforation A channel created through the casing and cement in a well to allow fluid to flow 
between the well and the reservoir (hydraulic fracturing fluids into the reservoir, or gas 
and oil into the well). The most common method uses perforating guns equipped with 
shaped explosive charges that produce a jet.

Permeability The measure of the ability of a rock, soil or sediment to yield or transmit a fluid. The 
magnitude of permeability depends largely on the porosity and the interconnectivity 
of pores and spaces in the ground.

Petroleum Act Petroleum Act 1984 (NT)

Petroleum Environment  
Regulations

Petroleum (Environment) Regulations 2016 (NT)

Petroleum permittee Holder of a petroleum exploration permit under the Petroleum Act 1984 (NT)

Petroleum Regulations Petroleum Regulations 1994 (NT)

Plug A mechanical device or material (such as cement) placed within a well to prevent 
vertical movement of fluids.  

PM Particulate matter

Pressure test A method of testing well integrity by raising the internal pressure of the well up to 
maximum expected design parameters.

Production activity Any physical activity associated with drilling and hydraulic fracturing (which may 
include clearing and/or well construction)  pursuant to the granting of production 
approvals for onshore shale gas on a production licence.

Production approvals All operational approvals granted under the Schedule and all environmental  
approvals granted under the Petroleum Environment Regulations on a production 
licence for a production activity.

Production casing A casing string that is set across the reservoir interval and within which the primary 
completion components are installed.

Production zone Hydrocarbon producing zone of the shale formation.

Proppant A component of the hydraulic fracturing fluid system comprised of sand, ceramics or 
other granular material that 'prop' open fractures to prevent them from closing when 
the injection is stopped.

RECs Reduced emission completions

Risk The probability of an adverse effect in an organism, system or population (or  
subpopulation) caused under specified circumstances by exposure to an agent.

RMPs Regional Management Plans

RP Act Regulatory Powers (Standard Provisions) Act 2014 (Cth)

SA South Australia

Sacred Sites Act Northern Territory Aboriginal Sacred Sites Act 1989 (NT)

Santos Santos Ltd

Schedule Schedule of Onshore Petroleum Exploration and Production Requirements 2016 (NT)

Seismic survey A method for imaging the subsurface using controlled seismic energy sources and 
receivers at the surface. Measures the reflection and refraction of seismic energy as it 
travels through rock.

SIA Social impact assessment

SLO Social licence to operate

SREBA Strategic regional environmental and baseline assessment

SCVF Surface casing vent flow. Flow of gas from a vent in the annulus between surface 
casing and other casing strings in a well.
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Term Definition 

SCP Sustained casing pressure. Sustained pressure in the annulus between casing strings.

TAMEST The Academy of Medicine, Engineering and Science of Texas

TAP Threat abatement plan

TDS Total dissolved salts

TMP Traffic management plans

TPWC Act Territory Parks and Wildlife Conservation Act 1976 (NT)

TWP Total warming potential

UGE Unconventional gas extraction

UK United Kingdom

UNFCCC United Nations Framework Convention on Climate Change

UQ University of Queensland

US United States of America or United States

US EPA United States Environmental Protection Agency

USGS United States Geological Survey

VOCs Volatile organic compounds

WA Western Australia

WAP Water Allocation Plan

Water Act Water Act 1992 (NT)

Waste Management Act Waste Management and Pollution Control Act 1998 (NT)

WCD Water Control District

Weeds Act Weeds Management Act 2001 (NT)

Well barrier Envelope of one or several dependent barrier elements (including casing, cement, 
and any other downhole or surface sealing components) that prevent fluids from 
flowing unintentionally between a bore or a well and geological formations, between 
geological formations or to the surface.

Well integrity The International Standards organisation defines well integrity as, “well integrity refers 
to maintaining full control of fluids (or gases) within a well at all times by employing and 
maintaining one or more well barriers to prevent unintended fluid (gas or liquid)  
movement between formations with different pressure regimes, or loss of containment to 
the environment.”

Well integrity failure Can result from a well breach (or a number of well breaches) and can take the form of 
a hydrological breach (fluid moves between different geological units) or an  
environmental breach (fluid leaks from the well and contaminates water resources.

Well pad The area of land on which the surface infrastructure for drilling and hydraulic  
fracturing operations are placed. The size of a well pad depends on the type of 
operation (for example, well pads are larger during the initial drilling and HF than at 
production).

WIMS Well integrity management system

Zonal isolation Exclusion of fluids such as water or gas in one zone from mixing with fluids in another 
zone.
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Units of measurement

Unit Definition

Bcm Billion cubic metres

CO2e Carbon dioxide equivalent. A metric for the measurement of the global warming 
potential of a substance.

EC Electrical conductivity

EUR Estimated Ultimate Recoveries

GL Gigalitre

GL/y Gigalitres per year

GWP Global Warming Potential

ha Hectare (10,000 m2)

km Kilometre

km2 Kilometre squared

L Litre

L/s Litres per second

L/min Litres per minute

m3 Metres cubed

mg/L Miligrams per litre

MJ Megajoule (1 joule x 106)

ML Megalitre (1 litre x 106)

ML/y Megalitres per year

mm Millimetre

mmcfd Million cubic feet per day 

mm/y Millimetres per year

mS/cm Millisiemens per centimetre (= 1000 uS/cm)

Mt CO2e Million tonnes of carbon dioxide equivalent

MW Moment magnitude. The moment magnitude scale is based on the total moment  
release of the earthquake. Moment magnitude estimates are about the same as  
Richter magnitudes for small to large (ie <8) earthquakes. 

MWh Megawatt-hour

PJ Petajoules

t Tonne (1,000 kg)

Tcf Trillion cubic feet

TDS Total dissolved salts

TJ Terajoule (1 joule x 1012)

TJ/d Terajoule (1 joule x 1012) per day

TOC Total organic content

TSS Total suspended solids

uS/cm Microsiemens per centimetre
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A
Abreu RCR, Hoffmann WA, Vasconcelos HL, Pilon NA, Rossatto DR and Durigan G. (2017) The biodiversity 
cost of carbon sequestration in tropical savanna. Science Advances 3, e1701284. (Abreu et al. 2017) 

ACIL Allen Consulting. (2017) The Economic Impacts of a Potential Shale Gas Development in the Northern 
Territory. Perth. (ACIL Allen 2017) 

Acuna V, Datry T, Marshall J, Barceló D, Dahm CN et al. (2014) Why Should We Care About Temporary 
Waterways? Science 343 (6175), 1080–1081. (Acuna et al. 2014) 

Acuna V, Hunter M and Ruhi A. (2017) Managing temporary streams and rivers as unique rather than second-
class ecosystems. Biological Conservation 211, 12-19. (Acuna et al. 2017)

Adgate JL, Goldstein BD and McKenzie LM. (2014) Potential public health hazards, exposures and health 
effects from unconventional natural gas development. Science of the Total Environment 48, 8307-8320. 
(Adgate et al. 2014) 

Administrative Review Council. (1999) What Decisions Should be Subject to Merit Review? Australian Attorney-
General’s Department, Canberra. (Administrative Review Council 1999)

Administrative Review Council. (2007) Decision Making: Accountability ‘Best Practice Guide 5’. australian 
Attorney-General’s Department, Canberra. (Administrative Review Council 2007)

Agriculture and Resource Management Council of Australia and New Zealand. (2001) Weeds of National 
Significance Parthenium weed (Parthenium hysterophorus) Strategic Plan. National Weeds Strategy Executive 
Committee, Launceston, Tasmania. (Agriculture and Resource Management Council of Australia and  
New Zealand)

Alberta Energy Regulator. (2015) Explaining AER Setbacks. Alberta Energy Regulator, Calgary, Alberta. 
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Alessi DS, Zolfaghari A, Kletke S, Gehma J, Allen DM and Goss GJ. (2017) Comparative analysis of hydraulic 
fracturing wastewater practices in unconventional shale development: Water sourcing, treatment, and disposal 
practices. Canadian Water Resources Journal 42, 105-121. (Alessi et al. 2017) 

Allen DT, Pacsi AP, Sullivan DW, Zavala-Araiza D, Harrison M, Keen K, Fraser MP, Daniel Hill A, Sawyer RF and 
Seinfeld JH (2014). Methane emissions from process equipment at natural gas production sites in the United 
States: pneumatic controllers. Environmental Science and Technology 49, 633-640. (Allen et al. 2014)

Almond S, Clancy SA, Davies RJ and Worrall F. (2014) The flux of radionuclides in flowback fluid from shale 
gas exploitation. Environmental Science and Pollution Research 21, 12316-12324. (Almond et al. 2014)

American Petroleum Institute (2009). Compendium of Greenhouse Gas Emissions Estimation Methodologies 
for the Oil and Gas Industry. American Petroleum Institute, Washington, DC. (API 2009)

Andersen AN, Cook GD, Corbett LK, Douglas MM, Eager RW, Russell-Smith J, Setterfield SA, Williams 
RJ and Woinarski JC. (2005) Fire frequency and biodiversity conservation in Australian tropical savannas: 
implications from the Kapalga fire experiment. Austral Ecology 30, 155-167. (Andersen et al. 2005) 

Andersen AN, Cook GD and Williams RJ (eds). (2003) Fire in Tropical Savannas: The Kapalga Experiment. 
Springer-Verlag, New York. (Andersen et al. 2003) 

Andersen AN, Del Toro I and Parr CL. (2015) Savanna ant species richness is maintained along a bioclimatic 
gradient of decreasing rainfall and increasing latitude in northern Australia. Journal of Biogeography 42, 2313-
2322 (Andersen et al. 2015) 

Andersen AN, Hoffmann BD and Oberprieler S. (2016) Diversity and biogeography of a species ‐rich ant fauna 
of the Australian seasonal tropics. Insect Science. (Andersen et al. 2016) 

Andersen AN, Woinarski JCZ and Parr CL. (2012) Savanna burning for biodiversity: fire management for faunal 
conservation in Australian tropical savannas. Austral Ecology 37, 658-667. (Andersen et al. 2012) 

References



REFERENCES 469

Ansari A, Al-Azizi B, and Larsen AG. (2017) Innovative Remediation Techniques for Restoring Well Integrity by 
Curing High Annulus-B Pressure and Zonal Communication. Society of Petroleum Engineers Bergen One Day 
Seminar. (Ansari et al. 2017)

Arthur MA and Cole DR. (2014) Unconventional Hydrocarbon Resources: Prospects and Problems. Elements 
10, 257-264. (Arthur and Cole 2014) 

Australian and New Zealand Environment and Conservation Council. (2000) Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality. ‘National Water Quality Management Strategy’. Australian 
and New Zealand Environment and Conservation Council and the Agriculture and Resource Management 
Council of Australia and New Zealand, Canberra, ACT. (ANZECC 2000)

Australian Bureau of Statistics. (2008) Population Concepts, 2008. Catalogue no. 3107.0.55.006. <http://www.
abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3107.0.55.0062008?OpenDocument>. (ABS Population 
Projections 2008)

Australian Bureau of Statistics. (2016) Census data. <http://www.abs.gov.au/websitedbs/censushome.nsf/
home/2016>. (ABS Census 2016)

Australian Bureau of Statistics. (2016)  National Aboriginal and Torres Strait Islander Social Survey, 2014-15. 
Table 22. Employment and education indicators, by remoteness and Indigenous status. Australian Government, 
Canberra. <http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4714.02014-15?OpenDocument> 
(ABS 2016a)

Australian Bureau of Statistics. (2016) National Aboriginal and Torres Strait Islander Social Survey, 
2014-15. Australian Government, Canberra. <http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by 
Subject/4714.0~2014-15~Main Features~Key findings~1>. (ABS 2016b)

Australian Bureau of Statistics. (2016). Australian demographic statistics, December 2016. 
Australian Government, Canberra. <http://www.abs.gov.au/AUSSTATS/abs@.nsf/
allprimarymainfeatures/432B4729A87614B1CA2581A70015892B?opendocument >. (ABS 2016c)

Australian Bureau of Statistics. (2017) Data by region: Northern Territory. Australian Government, 
Canberra .<http://stat.abs.gov.au/itt/r.jsp?RegionSummary&region=7&dataset=ABS_REGIONAL_
ASGS&geoconcept=REGION&measure=MEASURE&datasetASGS=ABS_REGIONAL_ASGS&datasetLGA=ABS_
REGIONAL_LGA&regionLGA=REGION&regionASGS=REGION >(ABS 2017a)

Australian Bureau of Statistics. (2017) Water Use on Australian Farms. Australian Government, Canberra. 
<http://www.abs.gov.au/ausstats/abs@.nsf/mf/4618.0>. (ABS 2017b)

Australian Department of Industry, Innovation and Science. (2016) Energy in Australia 2015. Australian 
Government, Canberra. <https://industry.gov.au/Office-of-the-Chief-Economist/Publications/Pages/
Energy-in-Australia.aspx>. (Department of Industry, Innovation and Science 2016b)

Australian Department of Industry, Innovation and Science. (2017) Resources and Energy Quarterly June 2017. 
Australian Government, Canberra.  <https://industry.gov.au/Office-of-the-Chief-Economist/Publications/
ResourcesandEnergyQuarterlyJune2017/index.html>. (Department of Industry, Innovation and Science 
2017b)

Australian Department of Industry, Innovation and Science. (October 2016) Australian energy update. Office 
of the Chief Economist, Australian Government, Canberra. (Department of Industry, Innovation and 
Science 2016a)

Australian Department of Industry, Innovation and Science. (2016) Energy in Australia 2015. Office of the Chief 
Economist, Australian Government, Canberra. <https://industry.gov.au/Office-of-the-Chief-Economist/
Publications/Pages/Energy-in-Australia.aspx>. (Department of Industry, Innovation and Science 2016b)

Australian Department of Industry, Innovation and Science. (June 2017) Resources and Energy Quarterly. 
Office of the Chief Economist, Australian Government, Canberra. <https://industry.gov.au/Office-of-the-
Chief-Economist/Publications/ResourcesandEnergyQuarterlyJune2017/index.html>. (Department of 
Industry, Innovation and Science 2017a)

Australian Department of Prime Minister and Cabinet. (2017) List of Indigenous Protected Areas. australian 
Government, Canberra. <https://www.pmc.gov.au/indigenous-affairs/environment/indigenous-protected-
areas-ipas>. (Australian Government List of Indigenous Protected Areas)

References



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT470

Australian Department of Sustainability, Environment, Water, Population and Communities. (2012) The 
Nationally Protected Arnhem Plateau Sandstone Shrubland Complex. Australian Government, Canberra. 
<http://www.environment.gov.au/system/files/resources/25cdd612-df01-4f66-ae52-81b591f1b3fc/files/
arnhem-plateau-shrubland-complex-factsheet.pdf> (SEWPaC 2012a)

Australian Department of Sustainability, Environment, Water, Population and Communities. (2012) 
Background: Threat abatement plan to reduce the impacts on northern Australia’s biodiversity by the five listed 
grasses. Australian Government, Canberra. <http://www.environment.gov.au/system/files/resources/
ff24e078-fbb9-4ebd-855d-db09cb4db1f8/files/five-listed-grasses-background.pdf>. (SEWPaC 2012b)

Australian Department of the Environment and Energy. (2009) Australia’s Bioregions (IBRA). Australian 
Government, Canberra. <http://www.environment.gov.au/land/nrs/science/ibra>. (Department of the 
Environment and Energy 2009)

Australian Department of the Environment and Energy. (2012)  Environment Protection and Biodiversity 
Conservation Act 1999 Environmental Offsets Policy. Australian Government, Canberra. (Environmental 
Offsets Policy 2012)

Australian Department of the Environment and Energy. (2016) Australia’s emissions projections 2016. 
Australian Government, Canberra. (Department of the Environment and Energy 2016a)

Australian Department of the Environment and Energy. (2016) National Inventory Report 2014 (revised). 
Australian Government, Canberra. (Department of the Environment and Energy 2016b) 

Australian Department of the Environment and Energy. (2017) Identification of chemicals used in coal seam 
gas extraction in Australia; Chemicals of low concern for human health based on an initial assessment of 
hazards; Human health hazards associated with coal gas extraction in Australia. Project reports 7, 11 and 12 
prepared by the National Industrial Chemicals Notification and Assessment Scheme (NICNAS) as part of 
the ‘National Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia’. Australian 
Government, Canberra. <http://www.environment.gov.au/water/coal-and-coal-seam-gas/national-
assessment-chemicals>. (Australian Department of the Environment and Energy 2017a)

Australian Department of the Environment and Energy. (2017) Environmental risks associated with surface 
handling of chemicals used in coal seam gas extraction in Australia. Project report 14 of the ‘National 
Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia’. Australian Government, 
Canberra. <http://www.environment.gov.au/water/coal-and-coal-seam-gas/national-assessment-
chemicals>. (Australian Department of the Environment and Energy 2017b)

Australian Department of the Environment and Energy. (2017) Exposure Draft: Chemical Risk Assessment 
Guidance Manual: for chemicals associated with coal seam gas extraction. For the ‘National Assessment of 
Chemicals Associated with Coal Seam Gas Extraction in Australia’. Australian Government, Canberra. <http://
www.environment.gov.au/water/coal-and-coal-seam-gas/national-assessment-chemicals/consultation-
risk-assessment-guidance-manual>. (Australian Department of the Environment and Energy 2017c)

Australian Department of the Environment and Energy. (2017) Literature review: Geogenic contaminants 
associated with coal seam gas operations. Project report 5 of the ‘National Assessment of Chemicals 
Associated with Coal Seam Gas Extraction in Australia’. Australian Government, Canberra. <http://www.
environment.gov.au/water/coal-and-coal-seam-gas/national-assessment-chemicals>. (Australian 
Department of the Environment and Energy 2017d)

Australian Department of the Environment and Energy. (2017) National Assessment of chemicals associated 
with coal seam gas extraction in Australia-Overview. For the  ‘National Assessment of Chemicals Associated 
with Coal Seam Gas Extraction in Australia’. Australian Government, Canberra.  <http://www.environment.
gov.au/system/files/resources/03137f85-1bea-46a4-b9e7-67d985b4aeb5/files/national-assessment-
chemicals-overview.pdf>. (Australian Department of the Environment and Energy 2017e)

Australian Department of the Environment and Energy. (2017) Human health risks associated with surface 
handling of chemicals used in coal seam gas extraction in Australia. Project report 13 of the ‘National 
Assessment of Chemicals Associated with Coal Seam Gas Extraction in Australia’. Australian Government, 
Canberra. <http://www.environment.gov.au/water/coal-and-coal-seam-gas/national-assessment-
chemicals>. (Australian Department of the Environment and Energy 2017f) 

Australian Department of the Environment and Energy. (2017) National greenhouse and energy reporting 
scheme. Australian Government, Canberra. <http://www.environment.gov.au/climate-change/climate-
science-data/greenhouse-gas-measurement/nger>. (Australian Department of the Environment and 
Energy 2017g)

Australian Department of the Environment and Energy. (2017) National inventory report 2015, volume 1. 
Australian Government, Canberra. <http://www.environment.gov.au/climate-change/climate-science-
data/greenhouse-gas-measurement/publications/national-inventory-report-2015>. (Australian 
Department of the Environment and Energy 2017h)



REFERENCES 471

Australian Department of the Environment and Energy. (2017) Update on recent empirical evidence on 
fugitive emissions from the gas industry. Australian Government, Canberra. <http://www.environment.gov.
au/system/files/resources/9df52cf7-6de2-46ae-9072-006d83e1cfa4/files/fugitive-emissions-2017.pdf>. 
(Australian Department of the Environment and Energy 2017i)

Australian Department of the Environment and Energy. (2017) Emissions reduction fund safeguard 
mechanism. Australian Government, Canberra. <http://www.environment.gov.au/climate-change/
government/emissions-reduction-fund/about/safeguard-mechanism>. (Australian Department of the 
Environment and Energy 2017j)

Australian Department of the Environment and Energy. (2017) Quarterly update of Australia’s national 
greenhouse gas inventory: December 2016. Figures and Tables. Australian Government, Canberra. (Australian 
Department of the Environment and Energy 2017k)

Australian Department of the Environment and Energy. (2017) North Australian Fire Information (NAFI).  
Australian Government, Canberra. <http://www.firenorth.org.au/nafi3/>. (Australian Department of the 
Environment and Energy 2017l)

Australian Government. (2011) A Guide to Undertaking Strategic Assessments: Environment Protection and 
Biodiversity Conservation Act 1999. Australian Government, Canberra. (Australian Government 2011) 

Australian Government. (2014) Australian Government Cost Recovery Guidelines. Australian Government, 
Canberra. (Cost Recovery Guidelines) 

Australian Government. (2015) National Greenhouse Gas Inventory - Kyoto Protocol classifications. <http://
ageis.climatechange.gov.au/NGGI.aspx>. (Australian Government NGGI)

Australian Government. (2016) The safeguard mechanism – overview. Australian Government, Canberra. 
(Australian Government 2016a)

Australian Government. (2016) Risk Management - Leading Practice Sustainable Development Program for 
the Mining Industry, September 2016.  Australian Government, Canberra. <https://industry.gov.au/resource/
Documents/LPSDP/LPSDP-RiskHandbook.pdf>. (Australian Government 2016)

Australian Government.  (2017) Budget 2017-18. Budget Measures, Budget Paper No. 2, 2017-18. (Australian 
Government 2017a)

Australian Government. (2017) Energy Budget Package 2017-18.  Australian Government, Canberra.<http://
www.environment.gov.au/energy/energy-budget-package>. (Australian Government 2017b)

Australian Government. (2017). Budget 2017-18. Budget Measures, Budget Paper No. 2, 2017-18. (Australian 
Government 2017c)

Australian Government Attorney-General’s Department. (2011) Guide to Framing Commonwealth Offences, 
Infringement Notices and Enforcement Powers. Australian Government, Canberra. (Guide to Framing 
Commonwealth Offences)

Australian Government Indigenous Land Corporation. (2013) The National Indigenous Land Strategy (NILS).  
Australian Government, Canberra. (ILC 2013)

Australian Law Reform Commission. (1996) Beyond the doorkeeper - Standing to sue for public remedies, 
Report No 78. (ALRC 1996) 

Australian Law Reform Commission. (2016) Traditional Rights and Freedoms—Encroachments by Commonwealth 
Laws (ALRC Report 129). <https://www.alrc.gov.au/publications/freedoms-alrc129>. (ALRC 2016)

Australian National Audit Office. (2014) Administering Regulation: Achieving the Right Balance. Better Practice 
Guide. Australian Government, Canberra. <https://www.anao.gov.au/sites/g/files/net616/f/2014_
ANAO%20-%20BPG%20Administering%20Regulation.pdf>. (ANAO 2014) 

Australian Panel of Experts on Environmental Law. (2017) Democracy and the Environment Technical Paper 8. 
(APEEL Technical Paper 8)

Australian Panel of Experts on Environmental Law. (2017) The Foundations of Environmental Law: Goals, 
Objects, Principles and Norms. Technical Paper 1. (APEEL Technical Paper 1)

Australian Radiation Protection and Nuclear Safety Agency. (2015) ARPANSA Fact Sheet - Ionising Radiation 
and Health. <https://www.arpansa.gov.au/understanding-radiation/radiation-sources/more-radiation-
sources/ionising-radiation-and-health> (ARPANSA 2015)

Australian Senate Select Committee on Unconventional Gas Mining. (2016) Interim Report. Parliament of 
Australia, Canberra. (Lazarus Report) 



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT472

Australian Weeds Committee. (2012) Rubber vine (Cryptostegia grandiflora Roxb. ex R.Br.) strategic plan 
2012–17.  Australian Government, Canberra. (Australian Weeds Committee 2012)

Avery J. (1993) From Preservationism to Land Rights: the relevance of land rights to the protection of sacred 
sites, in ‘Resource Development and Aboriginal Land Rights in Australia’. Centre for Commercial and 
Resources Law, University of Western Australia, Perth. (Avery 1993)

B
Baker O, Price O, Woinarski J and Hempel C. (2005) Northern Territory Bioregions: Assessment of Key 
Biodiversity values and threats. Department of Natural Resources, Environment and the Arts, Northern 
Territory Government, Darwin. (Baker et al. 2005)

Bamberger M and Oswald RE. (2012) Impacts of gas drilling on human and animal health. New Solutions 22, 
51-77. (Bamberger and Oswald 2012)

Bamberger M and Oswald RE. (2013) Science and politics of shale gas extraction. New Solutions 23, 7-12. 
(Bamberger and Oswald 2013)

Bamberger M and Oswald RE. (2015) Long term impacts of unconventional drilling operations on human and 
animal health. Journal of Environmental Science and Health 50, 447-459. (Bamberger and Oswald 2015)

Barcelo D. (2016) Human health and environmental risks of unconventional shale gas hydrofracking. Science 
of the Total Environment 544, 1139-1140. (Barcelo 2016)

Barker L. (8 December 2015) Santos CSG flaring on the Pilliga makes a mockery of the ‘total’ fire ban. 
Independent Australia (online). <https://independentaustralia.net/environment/environment-display/ 
santos-csg-flaring-on-the-pilliga-makes-a-mockery-of-total-fire-ban,8468>. (Barker 2015)

Barkly Regional Council. (2011) The Region - Demographics. <https://www.barkly.nt.gov.au/region/
demographics>. (Barkly Regional Council 2011)

Barkly Regional Council. (2017) Communities - Elliott. <https://www.barkly.nt.gov.au/communities/elliott>. 
(Barkly Regional Council 2017)

Barnett B, Townley LR, Post V, Evans RE, Hunt RJ, Peeters L, Richardson S, Werner AD, Knapton A and 
Boronkay A. (2012) Australian groundwater modelling guidelines. National Water Commission. (Barnett et al. 
2012)

Barrett DJ, Couch CA, Metcalfe DJ, Lytton L, Adhikary DP and Schmidt RK. (2013) Methodology for bioregional 
assessments of the impacts of coal seam gas and coal mining development on water resources. Independent 
Expert Scientific Committee on Coal Seam Gas and Large Coal Mining Development. (Barrett et al. 2013)

Barr S and Devine-Wright P. (2012) Resilient communities: sustainabilities in transition. Local Environment 17, 
525-532. (Barr and Devine-Wright 2012)

Bayne EM, Habib L, Boutin S. (2008) Impacts of chronic anthropogenic noise from energy-sector activity on 
abundance of songbirds in the boreal forest. Conservation Biology 22, 1186−1193. (Bayne et al. 2008)

Bazilian M, Brandt AR, Billman L, Heath G, Logan J, Mann M, Melaina M, Statwick P, Arent D and Benson SM. 
(2014) Ensuring Benefits from North American Shale Gas Development: Towards a Research Agenda. Journal of 
Unconventional Oil and Gas Resources 7, 71–74. (Bazilian, Brandt and Billman et al. 2014)

Bazzari JA. (1989) Well Casing Leaks History and Corrosion Monitoring Study, Wafra Field. Proceedings of the 
6th Middle East Oil Show, 45–54. Society of Petroleum Engineers. (Bazzari 1989)

BC Oil and Gas Commission. (2012) Investigation of Observed Seismicity in the Horn River Basin. <https://www.
bcogc.ca/node/8046/download>. (BC Oil and Gas Commission 2012)

BC Oil and Gas Commission. (2017) Supplementary Information for Area-based Analysis. Version 1.2. British 
Columbia, Canada. (BC Oil and Gas Commission 2017a)

BC Oil and Gas Commission. (2017) Frequently Asked Questions – Area-based Analysis. British Columbia, 
Canada. (BC Oil and Gas Commission 2017b)

Bec A, Moyle BD and McLennan CJ. (2016) Drilling into community perceptions of coal seam gas in Roma, 
Australia. The Extractive Industries and Society 3, 716–726. (Bec, Moyle and McLennan 2016)

Beesley, LS and Prince J. (2010) Fish community structure in an intermittent river: the importance of 
environmental stability, landscape factors and within-pool habitat descriptors. Marine and Freshwater 
Research 61, 605-614. (Beesley and Prince 2010)

Benham C. (2016) Change, opportunity and grief: Understanding the complex social-ecological impacts of 
Liquefied Natural Gas development in the Australian coastal zone. Energy Research and Social Science 14, 
61–70. (Benham 2016)



REFERENCES 473

Bennett M. (2014) Standing up for country: how Traditional Owners stopped a nuclear waste dump at Muckaty. 
Indigenous Law Bulletin. (Bennett 2014)

BHP Billiton. (12 October 2016) Case study 2016 - Responsibly managing hydraulic fracturing. 
<http://www.bhp.com/-/media/bhp/documents/society/reports/2016/161018_
responsiblymanaginghydraulicfracturing.pdf?la=en>. (BHP 2016)

Bond WJ, Woodward FI and Midgley GF. (2005) The global distribution of ecosystems in a world without fire. 
New Phytologist 165, 525–538. (Bond et al. 2005)

Boothroyd IM et al. (2016) Fugitive emissions of methane from abandoned, decommissioned oil and gas wells. 
Science of the Total Environment 547, 461–469. (Boothroyd et al. 2016)

Borthwick D. (2010) Report of the Montara Commission of Inquiry. Montara Commission of Inquiry, Canberra. 
(Report of the Montara Commission of Inquiry)

Botwe PK, Barmuta LA, Magierowski R, McEvoy P, Goonan P and Carver S. (2015) Temporal patterns and 
environmental correlates of macroinvertebrate communities in temporary streams. PLoS ONE 10, e0142370. 
(Botwe et al. 2015)

Boulton AJ. (2014) Conservation of Ephemeral Streams and Their Ecosystem Services: What Are We Missing? 
Aquatic Conservation: Marine and Freshwater Ecosystems 24, 733–738. (Boulton 2014)Bowman DMJS, Balch 
JK, Artaxo P et al. (2009) Fire in the Earth System. Science 324, 481-484. (Bowman et al. 2009)

Bowman DMJS and Panton WJ. (1993) Decline of Callitris intratropica RT Baker and HG Smith in the Northern 
Territory: implications  for pre- and post-European colonization fire regimes. Journal of Biogeography 20, 373- 
381. (Bowman and Panton 1993)

Bradbury J, Ray I, Peterson T, Wade S, Wong-Parodi G and Feldpausch A. (2009) The role of social factors in 
shaping public perceptions of CCS: results of multi-state focus group interviews in the US. Energy Procedia 1(1), 
4665-4672. (Bradbury et al. 2009)

Bradstock RA, Gill AM and Williams RJ. (2012) Flammable Australia: Fire Regimes, Biodiversity and Ecosystems 
in a Changing World. CSIRO Publishing, Collingwood, Victoria. (Bradstock et al. 2012)

Brandt AR, Heath GA, Kort EA, O’Sullivan F, Pétron G, Jordaan SM et al. (2014). Methane leaks from North 
American natural gas systems. Science 343, 733-735. (Brandt et al. 2014)

Brarosky E, Stevens A and Forbes S. (October 2012) Defining the Shale Gas Life Cycle: A framework for 
identifying and mitigating impacts. World Resources Institute Working Paper, Washington. (Brarosky et al. 
2012)

Brasier K, Davis L, Glenna L, Kelsey T, McLaughlin D, Schafft K, Babbie K, Biddle C, Delessio-Parson A and 
Rhubart D. (2014) The Marcellus Shale Impacts Study: Chronicling Social and Economic Change in North 
Central and Southwest Pennsylvania. Center for Rural Pennsylvania, Harrisburg, Pennsylvania. (Brasier et al. 
2014)

Brasier KJ, Filteau MR, McLaughlin DK, Jacquet J, Stedman RC, Kelsey TW and Goetz SJ. (2011) Residents’ 
Perceptions Of Community And Environmental Impacts From Development Of Natural Gas In The Marcellus 
Shale: A Comparison Of Pennsylvania And New York Cases. Journal of Rural Social Sciences 26, 32–61. 
(Brasier, Filteau, McLaughlin et al. 2011)

Brazzale R. (2016) Review of the NEM in 2015. Green Market Insights Report. (Brazzale 2016)

British Petroleum. (2016) BP Statistical Review of World Energy, June. (BP 2016)

Brittingham MC, Maloney KO, Farag AM, Harper DD and Bowen ZH. (2014) Ecological risks of shale oil and 
gas development to wildlife, aquatic resources and their habitats. Environmental Science and Technology 48, 
11034−11047. (Brittingham et al. 2014)

Broderick J, Anderson K, Wood R, Gilbert P, Sharmina M, Footitt A et al. (2011) Shale Gas: an updated 
assessment of environmental and climate change impacts. University of Manchester. (Broderick et al. 2011)

Brondel D, Edwards R, Hayman A, Hill D and Semerad T. (1994) Corrosion in the Oil Industry. Oilfield Review, 
6(2) 4-18. (Brondel et al. 1994)

Brown DR, Lewis C and Weinberger BE. (2015) Human exposure to unconventional natural gas development: 
A public health demonstration of periodic high exposure to chemical mixtures in ambient air. Journal of 
Environmental Science and Health Pt. A, 50, 460-472. (Brown et al. 2015)

Brown GP, Phillips BL, Webb JK and Shine R. (2006) Toads on the road: Use of roads as dispersal corridors by 
cane toads (Bufo marinus) at an invasion front in tropical Australia. Biological Conservation 133, 88-94. (Brown 
et al. 2006)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT474

Bruwer Q and Tickell SJ. (2015) Daly Basin Groundwater Resource Assessment - North Mataranka to Daly 
Waters. Water Resource Report No. 20/2015D. Northern Territory Government, Darwin.  
(Bruwer and Tickell 2015)

Bryant JE and Haggstrom J. (2012) An environmental solution to help reduce freshwater demands and 
minimize chemical use. Paper presented at the SPE/EAGE European Unconventional Resources Conference 
and Exhibition. (Bryant and Haggstrom 2012)

Bunch AG, Perry CS, Abraham L, Wikoff DS, Tachovsky JA et al. (2014) Evaluation of impact of shale gas 
operations in the Barnett Shale regions on volatile organic compounds in air and potential health risks. Science 
of the Total Environment, 468-469, 832-842. (Bunch et al. 2014)

Bunn SE and Arlington AH. (2002) Basic principles and ecological consequences of altered flow regimes for 
aquatic biodiversity. Environmental Management 30, 492-507. (Bunn and Arlington 2002)

Burdge RJ and Vanclay F. (1996) Social impact assessment: a contribution to the state of the art series. Impact 
Assessment, 14, 59–86. (Burdge and Vanclay 1996)

Bureau of Meteorology. (2016) Climate data online. Australian Government, Canberra. <http://www.bom.gov. 
au/climate/data/>. (BOM 2016a)

Bureau of Meteorology. (2016). State of the Climate, greenhouse gases. Australian Government. http://www.
bom.gov.au/state-of-the-climate/greenhouse-gas-levels.shtml (BOM 2016b).

Bureau of Meteorology. (2017) Atlas of Groundwater Dependent Ecosystems. Australian Government, 
Canberra. <http://www.bom.gov.au/water/groundwater/gde/map.shtml>. (BOM 2017a)

Bureau of Meteorology. (2017) State of the Climate, Greenhouse Gas Levels. Australian Government, Canberra. 
<http://www.bom.gov.au/state-of-the-climate/greenhouse-gas-levels.shtml>. (BOM 2017b)

Bureau of Meteorology. (2017) Topographic drainage divisions and river regions. Australian Government, 
Canberra. <http://www.bom.gov.au/water/groundwater/ gde/map.shtml>. (BOM River Regions)

Bureau of Oil and Gas Regulation, Division of Mineral Resources. (2011) Revised Draft Supplemental 
Environmental Impact Statement on the Oil, Gas and Solution Mining Regulatory Program. New York State 
Department of Environmental Conservation. <http://www.dec.ny.gov/data/dmn/rdsgeisfull0911.pdf>. 
(Bureau of Oil and Gas Regulation 2011)

Burton GA, Basu N, Ellis BR, Kapo KE, Entrekin S and Nadelhoffer K. (2014) Hydraulic ‘Fracking’: Are Surface 
Water Impacts An Ecological Concern? Environmental Toxicology and Chemistry 33(8), 1679-1689. (Burton et 
al. 2014) 

Butkovskyi A, Bruning H, Kools SAE, Rijnaarts HHM and Van Wezel AP. (2017) Organic Pollutants in Shale Gas 
Flowback and Produced Waters: Identification, Potential Ecological Impact, and Implications  for Treatment 
Strategies. Environmental Science and Technology. (Butkovskyi et al. 2017)

C
Cahill AG, Steelman CM, Forde O, Kuloyo O, Ruff SM, Mayer B, Mayer KU, Strous M, Ryan MC, Cherry JA and 
Parker BL. (2017) Mobility and persistence of methane in groundwater in a controlled-release field experiment. 
Nature Geoscience 10, 289-294. (Cahill et al. 2017)

Cale DJ, Halse SA and Walker CD. (2004) Wetland Monitoring in the Wheatbelt of South-West Western 
Australia: Site Descriptions, Waterbird, Aquatic Invertebrate and Groundwater Data. Conservation Science 
Western Australia 5(1), 20-135. (Cale et al. 2004)

Cameron I. (16 April 2013) SPE “Back to Basics” Bond Log Theory and Interpretation. FMC Technologies. 
<https://higherlogicdownload.s3.amazonaws.com/SPE/5fc0079d-67a5-4dd9-a56f-190534ef5d3d/
UploadedImages/April16_BtoB.pdf>. (Cameron 2013)

Canadian Society for Unconventional Gas. Understanding Shale Gas in Canada. <www.csur.com/sites/
default/files/shale_gas_English_Web.pdf>

Canavan M. (9 May 2017) $28.7 million investment in East Coast gas security. Media release. Available at 
<http://www.minister. industry.gov.au/ministers/canavan/media-releases/287-million-investment-east- 
coast-gas-security>. (Canavan, media release, 9 May 2017)

Carpenter DO. (2016) Hydraulic fracturing for natural gas: impact on health and environment. Reviews on 
Environmental Health 31, 47-51. (Carpenter 2016)

Carson R. (1962) Silent Spring. Houghton Mifflin Company, New York, United States of America. (Carson 1962)

Catskill Mountainkeeper. Why Fracking and Farming Don’t Mix. <http://www.catskillmountainkeeper.org/our-
programs_fracking_whats-wrong-with-fracking-2_farming-and-fracking>. (Catskill Mountainkeeper)



REFERENCES 475

Central Land Council. Making Agreements on Aboriginal Land: Mining and Development. <http://www.clc.org.
au/articles/cat/mining/>. (CLC Agreements Guide) 

Clancy SA, Worrall F, Davies RJ and Gluyas JG. (2018) An assessment of the footprint and carrying capacity of 
oil and gas well sites: The implications for limiting hydrocarbon reserves. Science of the Total Environment 618, 
586-594. (Clancy et al. 2018)

Clarke H, Eisner L, Styles P and Turner P. (2014) Felt seismicity associated with shale gas hydraulic fracturing: 
The first documented example in Europe. Geophysical Research Letters 41, 8308-8314. (Clarke et al. 2014) 

Clean Energy Regulator. (2017) Safeguard baselines table. Australian Government, Canberra. <http://www.
cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/ 
Safeguard-baselines-table>. (Clean Energy Regulator 2017)

Climate Council. (2017) Pollution and price: the cost of investing in gas. Climate Council of Australia. <https://
www.climatecouncil.org.au/uploads/d15f6fc35d779951e8893693efdbbc10.pdf>. (Climate Council 2017)

Close DI, Baruch ET, Altmann CM, Cote AJ and Mohinudeen FM. (2016) Unconventional gas potential in 
Proterozoic source rocks: exploring the Beetaloo Sub-basin. Annual Geoscience Exploration Seminar (AGES) 
Proceedings, Alice Springs. (Close et al. 2016)

Close DI, Côté AJ, Baruch ET, Altmann CM, Mohinudeen FM, Richards B and Ilett R. (2017) Proterozoic Shale 
Gas Plays in the Beetaloo Basin and Amungee NW-1H Discovery. Annual Geoscience Exploration Seminar 
(AGES) Proceedings, Alice Springs. (Close et al. 2017)

Close PG, Dobbs R and Davies P. (2012) Assessment of the likely impacts of development and climate change 
on aquatic ecological assets in Northern Australia - Summary Report. Charles Darwin University, Darwin. 
(Close et al. 2012)

COAG Energy Council. (2015) Coal Seam, Shale and Tight Gas in Australia: Resources Assessment and 
Operational Overview 2015. Geosciences Australia, Canberra. (COAG Energy Council 2015)

Coffey Services Australia Pty Ltd. (17 January 2018) Beetaloo sub-basin Social Impact Assessment Case Study. 
(Beetaloo Sub-basin Case Study)

Coffey Services Australia Pty Ltd. (17 January 2018) Beetaloo sub-basin Social Impact Assessment Summary 
Report. (Beetaloo Sub-basin SIA Report)

Coglianese C. (2015) Listening, Learning, Leading – A Framework for Regulatory Excellence. University of 
Pennsylvania Law School. <https://www.law.upenn.edu/live/files/4946-pprfinalconvenersreportpdf> . 
(Coglianese 2015)

Colliers International. (2016) North Australia beef market overview. (Colliers International 2016) 

Colorado Regional Air Quality Council. (2014) Air Quality Control Commission Oil and Gas Fact Sheet. Colorado 
Department of Public Health and Environment. <https://raqc.org/postfiles/resources/AQCC_O&G_
FactSheet022314.pdf>. (Colorado RAQC 2014)

Commonwealth of Australia and Northern Territory Government. (2014) Northern Territory Assessment 
Bilateral Agreement <http://www.environment.gov.au/protection/environment-assessments/bilateral-
agreements/nt> (Commonwealth of Australia and NT Government 2014)

Commonwealth Scientific and Industrial Research Organisation. (2009) Water in northern Australia: Summary 
of reports to the Australian Government from the CSIRO Northern Australia Sustainable Yields Project. 
Australian Government, Canberra. <https://www.csiro.au/en/Research/LWF/Areas/Water-resources/
Assessing-water-resources/Sustainable-yields/Northern-Australia/Reports>. (CSIRO 2009)

Commonwealth Scientific and Industrial Research Organisation. (2016) Methane seeps in the Condamine 
River. <https://www.csiro.au/~/media/EF/Files/GISERA_MethaneSeepsCondamineRiver_ 
4ppFactsheet_170310.pdf> (CSIRO 2016)

Commonwealth Scientific and Industrial Research Organisation. (2017) Report into the shale gas well life cycle 
and well integrity. Report for the Scientific Inquiry into hydraulic fracturing in the Northern Territory. (CSIRO 
2017)

CommSec. (2017) State of the States July 2017. <https://www.commsec.com.au/content/dam/EN/
Campaigns_Native/stateofstates/July2017/CommSec_State_of_the_States_July2017.pdf> (CommSec 
2017)

Connon S and Corneliussen K. (2016) The Use of Well Integrity Management Systems and Software to Increase 
Organisational Understanding. Society of Petroleum Engineers. (Connon and Corneliussen 2016) 



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT476

Considine TJ, Watson RW, Considine NB and Martin JP. (2013) Environmental regulation and compliance of 
Marcellus Shale gas drilling. Environmental Geosciences 20(1), 1–16. (Considine et al. 2013)

Cooke D. (2012) A Brief Review of GeoScience Issues associated with Shale Gas development in Australia. 
Australian Council of Learned Academies, Unconventional Gas Production Working Group. (Cooke 2012)

Cook GD and Meyer CP. (2009) Fire, fuels and greenhouse gases. In ‘Culture, Ecology and Economy of Fire 
Management in North Australian Savannas: Rekindling the Wurrk Tradition.’ CSIRO Publishing, Collingwood, 
Australia. (Cook and Meyer 2009)

Cook P, Beck V, Brereton D, Clark R, Fisher B, Kentish S, J Toomey and Williams J. (May 2013) Engineering 
Energy: Unconventional Gas Production. Report for the Australian Council of Learned Academies (ACOLA). 
(ACOLA Report)

Costa D, Jesus J, Branco D, Danko A and Fiúza A. (2017) Extensive review of shale gas environmental impacts 
from scientific literature (2010–2015). Environmental Science and Pollution Research. (Costa et al. 2017)

Costanza R, d’Arge R, de Groote R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, O’Neill RV, Paruelo 
J, Raskin RJ, Sutton P and van den Belt M. (1997) The value of the world’s ecosystem services and natural 
capital. Nature 387, 253-260. (Costanza et al. 1997)

Council of Canadian Academies. (2014) Environmental Impacts of Shale Gas Extraction in Canada. The Expert 
Panel on Harnessing Science and Technology to Understand the Environmental Impacts of Shale Gas 
Extraction. <http://www.scienceadvice.ca/uploads/eng/assessments%20and%20publications%20and%20
news%20releases/shale%20gas/shalegas_fullreporten.pdf> (Council of Canadian Academies 2014)

Covington C, Lillywhite B, Lee L, Coggins E and Newman M. (2018)  Progressive Mine Rehabilitation: A Pre-
emptive Approach to ‘End of Mine’ Obligations in NSW and Queensland. AER 33(1), 2. (Covington et al. 2018)

Craggs GJP. (2016) Feral Animals in Northern Australia. Future Directions International Strategic Analysis 
Paper. <http://www.futuredirections.org.au/wp-content/uploads/2016/09/Feral-animals-in-Northern-
Australia-Final.pdf>. (Craggs 2016)

Cresswell R, Harrington G, Hodgen M, Li LT, Petheram C, Buettikofer H and Davies P. (2009) Northern 
Australia Land and Water Science Review 2009. Commonwealth Scientific and Industrial Research 
Organisation, Canberra. (Cresswell et al 2009) 

Crosbie R, Jolly I, Leaney F, Petheram C and Wohling D. (2010) Review of Australian Groundwater Recharge 
Studies. Commonwealth Scientific and Industrial Research Organisation, Canberra. (Crosbie et al 2010)

Cullen R. (1991) Mineral Revenues and Australian Aboriginal Self Determination. University of British Columbia 
Law Review 25, 153-170. (Cullen 1991)

Curran G. (2017) Social licence, corporate social responsibility and coal seam gas: framing the new political 
dynamics of contestation. Energy Policy 101, 427–435. (Curran 2017)

Currell MJ, Banfield D, Cartwright I and Cendon DI. (2017) Geochemical indicators of the origins and evolution 
of methane in groundwater: Gippsland Basin, Australia. Environmental Science and Pollution Research 24, 
13168-13183. (Currell et al. 2017)

Currie J, Greenstone M and Meckel K. (2017) Hydraulic fracturing and infant health: new evidence from 
Pennsylvania. Science Advances 3, e1603021. (Currie et al. 2017)

D
Darrah TH, Vengosh A, Jackson RB, Warner NR and Poreda R J. (2014) Noble gases identify the mechanisms 
of fugitive gas contamination in drinking-water wells overlying the Marcellus and Barnett Shales. Proceedings 
of the National Academy of Sciences 111 (39), 14076-14081. (Darrah et al. 2014) 

Davies RJ, Almond S, Ward S, Jackson RB, Adams C, Worrall F, Herringshaw LG, Gluyas JG, Whitehead MA 
(2014) Oil and gas wells and their integrity: Implications for shale and unconventional resource exploration. 
Marine and Petroleum Geology 56, 239-254. (Davies et al. 2014)

Davies H, McCarthy M, Firth R, Woinarski J, Gillespie G, Andersen A et al. (2017) Top-down control of species 
distributions: feral cats driving the regional extinction of a threatened rodent in northern Australia. Diversity and 
Distributions 23, 272-283. (Davies et al. 2017) 

Davies R, Foulger G, Bindley A and Styles P. (2013) Induced seismicity and hydraulic fracturing for the recovery 
of hydrocarbons. Marine and Petroleum Geology 45, 171-185. (Davies et al. 2013) 

Davis JA, Kerezsy A and Nicol S. (2017) Springs: Conserving perennial water is critical in arid landscapes. 
Biological Conservation 211, 30-35 (Davies, Kerezsy and Nicol 2017)

Davis R, Mathias S, Moss J, Hustoft S and Newport L. (2012) Hydraulic fractures: How far can they go? Marine 
and Petroleum Geology 37, 1-6. (Davis et al. 2012)



REFERENCES 477

Day S, Dell’Amico M, Etheridge D, Ong C, Rodger A, Sherman B and Barret D. (2013) Characterisation of 
regional fluxes of methane in the Surat Basin, Queensland. Phase 1: A review and analysis of literature on 
methane detection and flux determination. CSIRO Australia.  (Day et al. 2013)

Day S, Dell’Amico M, Fry R and Javanmard Tousi H. (2014) Field Measurements of Fugitive Emissions from 
Equipment and Well Casings in Australian Coal Seam Gas Production Facilities. CSIRO Australia. (Day et al. 2014)

Day S, Ong C, Rodger A, Etheridge D, Hibberd M, van Gorsel E, Spencer D, Krummel P et al. (2015) 
Characterisation of regional fluxes of methane in the Surat Basin, Queensland, phase 2: a pilot study of 
methodology to detect and quantify methane sources. CSIRO, Australia. (Day et al. 2015)

Deloitte Access Economics. (2015) Economic impact of shale and tight gas development in the Northern 
Territory. <https://www. appea.com.au/wp-content/uploads/2015/08/APPEA_Deloitte-NT_Unconv_gas_
FINAL-140715.pdf>. (2015 Deloitte Report) 

Denmead OT. (2008)  Approaches to measuring fluxes of methane and nitrous oxide between landscapes and 
the atmosphere. Plant and Soil 309(1-2), 5-24. (Denmead 2008)

de Pater CJ and Baisch J. (2011) Geomechanical study of Bowland Shale seismicity, Synthesis Report. Cuadrilla 
Resources Ltd, Lancashire, UK. (de Pater and Baisch 2011) 

DeRamus HA et al. (2003) Methane emissions of beef cattle on forages: efficiency of grazing management 
systems. Journal of Environmental Quality 32, 269-277. (DeRamus et al. 2003)

DNV GL. (2016) DNVGL-RP-E103 Risk-based abandonment of offshore wells. <https://www.dnvgl.com/oilgas/
download/dnvgl-rp-e103-risk-based-abandonment-of-offshore-wells.html>. (April). (DNVGL-RP-E103)

Donato DB, Nichols O, Possingham H, Moore M, Ricci PF and Noller BN. (2007) A critical review of the effects 
of gold cyanide-bearing tailings solutions on wildlife. Environment International 33, 974–984. (Donato et al. 
2007) 

Doyle C and Carino J. (2013) Making Free Prior and Informed Consent a Reality – Indigenous Peoples and 
the Extractive Sector. <http://solutions-network.org/site-fpic/files/2012/09/Making-Free-Prior-Informed-
Consent-a-Reality-DoyleCarino.pdf>. (Doyle and Carino 2013)

Drohan PJ and Brittingham M. (2012) Topographic and Soil Constraints to Shale-Gas Development in the 
Northcentral Appalachians. Soil Science Society of America Journal 76, 1696-1706. (Drohan and Brittingham 
2012)

Drummond B. (2016) Review of Hydrofracturing and Induced Seismicity. Record 2016/02. Geoscience 
Australia, Canberra. <http://dx.doi.org/10.11636/Record.2016.002>. (Drummond 2016)

Duguid A, Barnetson J, Clifford B, Parvey C, Albrecht D, Risler J and McNellie M. (2005) Wetlands in the arid 
Northern Territory. Northern Territory Government, Darwin. (Duguid et al. 2005)

Durongwattana N, Toempromraj W, Jedsadawaranon P and Sompopsart S. (2012) Well integrity remediation 
- A challenge for swellable technology. Society of Petroleum Engineers International Petroleum Technology 
Conference 2012, 2853–2879. (Durongwattana et al. 2012)

Dusseault M and Jackson R. (2014) Seepage pathway assessment for natural gas to shallow groundwater 
during well stimulation, in production, and after abandonment. Environmental Geosciences 21(3), 107-126. 
(Dusseault and Jackson 2014)

Dyer R, Jacklyn P, Partridge I, Russell-Smith J. and  Williams R. (2001) Savanna Burning: understanding and 
using fire in northern Australia. Tropical Savannas CRC, Darwin. (Dyer et al. 2001)

E
Eather A. (2014) My Story is Your Story. <https://www.youtube.com/watch?v=l4q4uR29K84>. (Eather 2014)

Eco Logical Australia. (2013) Shale Gas Development in Australia: Potential Impacts and Risks to Ecological 
Systems. Final report prepared for the Australian Council of Learned Academies (ACOLA). (Eco Logical 
Australia 2013)

Economic Regulation Authority Western Australia. (2014) Inquiry into Microeconomic Reform in Western 
Australia. Final Report. (Economic Regulation Authority Western Australia 2014)

EcOz Environmental Consultants. (2015) Surface and groundwater characterisation report: The Sturt Plateau 
region. Report to Pangaea Resources Pty Ltd. (EcOz Environmental 2015a)

EcOz Environmental Consultants. (2015) Flora and fauna characterisation report: EP 167 and EP 168, Sturt 
Plateau region. Report to Pangaea Resources Pty Ltd. (EcOz Environmental 2015b)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT478

EDOA. (2017) Submission to the Inquiry into water use by the extractive industry. Senate Standing Committees 
on Environment and and Communications. <https://www.aph.gov.au/Parliamentary_Business/
Committees/Senate/Environment_and_Communications/WaterUseGovernance>. (EDOA 2017)

Edwards GP, Allan GE, Brock C, Duguid A, Garbrys K, and Vaarzon-More P. (2008) Fire and its management in 
central Australia. The Rangeland Journal 30, 109-121. (Edwards et al. 2008)

Eldridge S and Schubert A. (2017) A Biological Survey of Longreach Waterhole Conservation Reserve, 
Newcastle Waters Station: A Report to Consolidated Pastoral Company. Desert Wildlife Services, Alice 
Springs. (Eldridge and Schubert 2017)

Elsener B. (2005) Corrosion rate of steel in concrete - Measurements beyond the Tafel law. Corrosion Science. 
47(12), 3019–3033. (Elsener 2005)

Elsner M and Hoelzer K. (2016) Quantitative survey and structural classification of hydraulic fracturing 
chemicals reported in unconventional gas extraction. Environmental Science and Technology 50, 3290-3314. 
(Elsner and Hoelzer 2016)

Eltschlager KK, Hawkins JW, Ehler WC and Baldassare F. (2001) Technical measures for the investigation and 
mitigation of fugitive methane hazards in areas of coal mining. US Department of the Interior. <http://www. 
techtransfer.osmre.gov/NTTMainSite/Library/hbmanual/ methane/methane.pdf>. (Eltschlager et al. 2001)

Emery M and Flora C. (2006) Spiraling-Up: Mapping Community Transformation with Community Capitals 
Framework. Community Development 37, 19-35. (Emery and Flora 2006)

enHealth. (2012) Environmental health risk assessment. Guidelines for assessing human health risks from 
environmental hazards. Australian Government, Canberra. (enHealth 2012) 

Entrekin S, Evans-White M, Johnson B and Hagenbuch E. (2011) Rapid expansion of natural gas development 
poses a threat to surface waters. Frontiers in Ecology and the Environment 9, 503–511. (Entrekin et al. 2011) 

Environmental Defenders Office NSW. (2014) A review of NSW coal seam gas regulation and international best 
practice. Briefing Paper, November.  (EDO NSW 2014)

Environmental Law Institute and Washington and Jefferson College Center for Energy Policy and 
Management (2014) Getting the Boom without the Bust: Guiding Southwestern Pennsylvania through shale gas 
development.

Environmental Risk Sciences. (2015) Report on human and environmental exposures from flowback water. 
Report on the Waukivory Pilot Project for AGL Upstreams Investment Pty Ltd. (EnRiskS 2015) 

Environment Protection and Heritage Council. (2009) Environmental Risk Assessment Guidance Manual: for 
industrial chemicals. Australian government, Canberra. (EPHC 2009a)

Environment Protection and Heritage Council. (2009) Environmental Risk Assessment Guidance Manual: for 
agricultural and veterinary chemicals. Australian Government, Canberra. (EPHC 2009b)

Erskine WD, Begg GW, Jolly P, Georges A, O’Grady A et al. (2003) Recommended environmental water 
requirements for the Daly River, Northern Territory, based on ecological, hydrological and biological principles. 
Supervising Scientist Report 175, Australian Government Supervising Scientist, Darwin. (Erskine et al. 2003)

Esteves AM, Franks D, and Vanclay F. (2012) Social Impact Assessment: the State of the Art. Impact 
Assessment and Project Appraisal 30(1), 34-42. (Esteves, Franks and Vanclay 2012) 

Esteves AM and Barclay MA. (2011) Enhancing the benefits of local content: integrating social and economic 
impact assessment into procurement strategies. Impact Assessment and Project Appraisal  29(3), 205-215.  
(Esteves and Barclay 2011)

Etheridge D, Luhar A, Loh Z, Noonan DA, Spencer S, Day S, Hibberd M, Zegelin S, Kitchen D et al. (2017) 
Characterisation of regional fluxes of methane in the Surat Basin, Queensland, interim report on task 3: broad 
scale application of methane detection, and task 4: methane emissions enhanced modelling. CSIRO, Australia. 
(Etheridge et al. 2017)

Evatt E. (1996) Review of the Aboriginal and Torres Strait Islander Heritage Protection Act 1984. australian 
Government, Canberra. (Evatt 1996)

Exponent Engineering and Scientific Consulting. (2014) Official CALPUFF modeling system. <http://www.src.
com/>. (Exponent 2014)

F
Farwell LS, Wood PB, Sheehan J, Gregory A et al. (2016) Shale gas development effects on the songbird 
community in a central Appalachian forest. Biological Conservation 201, 78–91. (Farwell et al. 2016) 



REFERENCES 479

Ferguson A. (25 January 2017) Chilling tale of Origin Energy whistleblower. Sydney Morning Herald. <http://
www.smh.com.au/business/energy/chilling-tale-of-origin-energy-whistleblower-20170124-gtxuhz.html>. 
(Ferguson 2017)

Ferrar KJ, Kriesky J, Christen CL, Marshall LP, Malone SL, Sharma RK, Michanowicz DR and Goldstein 
BD. (2013) Assessment and longitudinal analysis of health impacts and stressors perceived to result from 
unconventional shale gas development in the Marcellus Shale region. International Journal of Occupational 
and Environmental Health 19, 104-112. (Ferrar et al. 2013)

Finkel A et al. (2017) Independent review into the future security of the National Electricity Market: blueprint for 
the future. Australian Government, Canberra. (Finkel et al. 2017)

Finkel ML (ed). (2015) The Human and Environmental Impact of Fracking. Praeger Press. (Finkel 2015)

Finlayson J. (1999) Northern Territory land rights: purpose and effectiveness. Discussion Paper No. 180, Centre 
for Aboriginal Economic Policy Research. (Finlayson 1999)

Fischer J and Lindenmayer DB. (2007) Landscape modification and habitat fragmentation: a synthesis. Global 
Ecology and Biogeography 16, 265–280. (Fischer and Lindenmayer 2007)

Fisher A. (2001) Biogeography and conservation of Mitchell grasslands in northern Australia. Northern Territory 
University, Darwin. (Fisher 2001)

Fisher M and Warpinski N. (2012) Hydraulic fracturing height growth: real data. Society of Petroleum 
Engineers. Production and Operations 27, 8-19. (Fisher and Warpinski 2012)

Fleming DA and Measham TG. (2015) Local economic impacts of an unconventional energy boom: the 
coal seam gas industry in Australia. Australian Journal of Agricultural and Resource Economics 59, 78–94. 
(Fleming and Measham 2015)

Fleurbaey M, Kartha S, Bolwig S, Chee YL, Chen Y et al. (2014) Chapter 4 - Sustainable development and 
equity. In ‘Climate Change 2014: Mitigation of Climate Change. IPCC Working Group III Contribution to AR5’. 
Cambridge University Press. (Fleurbaey, Kartha et al. 2014) 

Flewelling SA and Sharma M. (2014) Constraints on upward migration of hydraulic fracturing fluid and brine, 
Groundwater 52, 9-19. (Flewelling and Sharma 2014)

Forman RTT and Alexander LE. (1998) Roads and their major ecological effects. Annual Review of Ecology 
and Systematics 29, 207–231. (Forman and Alexander 1998) 

Francis C, Paritsis J, Ortega C and Cruz A. (2011) Landscape patterns of avian habitat use and nest success are 
affected by chronic gas well compressor noise. Landscape Ecology 26, 1269−1280. (Francis et al. 2011) 

Francis CD and Barber JR. (2013) A framework for understanding noise impacts on wildlife: An urgent 
conservation priority. Frontiers in Ecology and the Environment 11, 305−313. (Francis and Barber 2013) 

Franks AJ. (2002) The ecological consequences of buffel grass Cenchrus ciliaris establishment within remnant 
vegetation of Queensland. Pacific Conservation Biology 8, 99-107. (Franks 2002) 

Franks D, Brereton D, Clark P, Fidler C and Vanclay F. (2009) Leading practice strategies for addressing the 
social impacts of resource developments. Centre for Social Responsibility in Mining, University of Queensland. 
(Franks et al. 2009)

Franks D. (2012) Social impact assessment of resource projects. International Mining for Development Centre, 
Mining for Development, Guide to Australian Practice. (Franks 2012)

Franks DM, Brereton D, Moran CJ, Sarker T, and Cohen T. (2010) Cumulative impacts – a good practice guide 
for the Australian coal mining industry. Centre for Social Responsibility in Mining and Centre for Water in the 
Minerals Industry, Sustainable Minerals Institute, The University of Queensland. Australian Coal Association 
Research Program. Brisbane. (Franks et al. 2010a)

Franks DM, Brereton D and Moran CJ. (2010) Managing the cumulative impacts of coal mining on regional 
communities and environments in Australia. Impact Assessment and Project Appraisal 28(4), 299-312. (Franks 
et al. 2010b) 

Fraser Institute. (2016) Global Petroleum Survey 2016. <https://www.fraserinstitute.org/studies/global-
petroleum-survey-2016>. (Fraser Institute 2016)

Fraser P, Krummel P and Loh Z. (31 October 2017) World greenhouse gas levels made unprecedented leap 
in 2016. The Conversation (online). <https://theconversation.com/world-greenhouse-gas-levels-made-
unprecedented-leap-in-2016-86545>. (Fraser et al. 2017)

Fry M. (2013)Urban gas drilling and distance ordinances in the Texas Barnett shale. Energy Policy 62,79-89. 
(Fry 2013)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT480

Fulton S and Knapton A. (2015) Beetaloo Basin Hydrogeological Assessment. Report Prepared by CloudGMS 
for Origin Energy, Darwin. (Fulton and Knapton 2015) 

G
Gallegos TJ, Varela BA, Haines SS and Engle MA. (2015) Hydraulic fracturing water use variability in the United 
States and potential environmental implications. Water Resources Research 51(7), 5839–5845. (Gallegos et al. 
2015)

Gallois C, Ashworth P, Leach J and Moffat K. (2016) The Language of Science and Social Licence to Operate. 
Journal of Language and Social Psychology 36(1), 45-60. (Gallois, Ashworth et al. 2016) 

Gasda SE, Bachu S and Celia MA. (2004) Spatial characterization of the location of potentially leaky wells 
penetrating a deep saline aquifer in a mature sedimentary basin. Environmental Geology 46, 707–720. (Gasda 
et al. 2004)

Gas Industry Social and Environmental Research Alliance. (2016) Project order, variations and research 
progress, project title: regional methane emissions in NSW CSG basins. <https://gisera.org.au/wp-content/
uploads/2017/10/GHG-Project-4-Regional-Methane-Emissions-in-NSW-CSG-website-OCT-2017.pdf>. 
(GISERA 2016a)

Gas Industry Social and Environmental Research Alliance. (2016) Summary of Research Projects. <https://
gisera.org.au/wp-content/uploads/2017/01/16-00767_GISERA_SummaryResearch_6ppBrochure_
WEB_170110.pdf>. (GISERA 2016b)

Gautam B. (2018) Preliminary Assessment of Surface Water Resources and Flooding Potential within the Elsey 
Creek and Newcastle Creek Catchments. Water Resources Report Number 4/2018D. (Gautam 2018)

Geoscience Australia. (2016) Australian Energy Resources Assessment. <www.ga.gov.au/aera/gas>. 
(Australian Energy Resources Assessment) 

Gerilowski K, Krings T, Hartmann J, Buchwitz M, Sachs T, Erzinger J, Burrows JP and Bovensmann H. (2015)  
Atmospheric remote sensing constraints on direct sea-air methane flux from the 22/4b North Sea massive 
blowout bubble plume. Marine and Petroleum Geology 68, 824-835. (Gerilowski et al. 2015)

Geurs KT, Boon W, and Van Wee B. (2009) Social Impacts of Transport: Literature Review and the State of the 
Practice of Transport Appraisal in the Netherlands and the United Kingdom. Transport Reviews 29(1), 69-90. 
(Geurs, Boon and Van Wee 2009) 

GHD (2016) Groundwater Overlying the Beetaloo Sub-Basin: Explanatory Report. Report for Northern Territory 
Department of Land Resources Management, Darwin. (GHD 2016)

Gillen JL and Kiviat E. (2012) Hydraulic fracturing threats to species with restricted geographic ranges in the 
eastern United States. Environmental. Practice. 14, 320−331. (Gillen and Kiviat 2012) 

Global Carbon Project. (2017). Global carbon budget, summary highlights. November. <http://www.
globalcarbonproject.org/carbonbudget/17/highlights.htm>. (Global Carbon Project 2017)

Golden JM and Wiseman HJ. (2015) The Fracking Revolution: Shale Gas As a Case Study in Innovation Policy. 
Emory Law Journal 64(4), 955–1040. (Golden and Wiseman 2015)

Goldstein BD, Brooks BW, Cohen SD et al. (2014) The role of toxicological science in meeting the challenges 
and opportunities of hydraulic fracturing. Toxicological Sciences 139, 271–283. (Goldstein et al. 2014)

Goldman L and Baum S. (2000) Introduction. In ‘Social Impact Analysis’, Goldman L (ed). Berg Publishers, 
London. (Goldman and Baum)

Gonzalez-Valencia R, Magana-Rodriguez F, Gerardo-Nieto O, Sepulveda-Jauregui A, Martinez-Cruz K, 
Walter-Anthony K, Baer D and Thalasso F. (2014) In Situ Measurement of Dissolved Methane and Carbon 
Dioxide in Freshwater Ecosystems by Off-Axis Integrated Cavity Output Spectroscopy. Environmental Science 
and Technology 48, 11421–11428. (Gonzales-Valencia et al. 2014)

Goodwin KJ and Crook RJ. (1992) Cement Sheath Stress Failure. SPE-20453. SPE Drilling Engineering 7, 
291–296. (Goodwin and Crook 1992)

Government of Saskatchewan. (2017) Orphan Fund Fee, Security Deposit and Orphan Fund Levy. <https://
www.saskatchewan.ca/business/agriculture-natural-resources-and-industry/oil-and-gas/liability-
management/orphan-fund-levy-and-fee>. (Government of Saskatchewan 2017)

Gramling R and Freudenburg WR. (1992) Opportunity-Threat, Development, and Adaptation: Toward a 
Comprehensive Framework for Social Impact Assessment. Rural Sociology 57, 216-234. (Gramling and 
Freudenburg 1992)



REFERENCES 481

Granberg A. (2008) Hydraulic Fracturing. In ‘What is Hydraulic Fracturing’.  ProPublica.org. <https://www.
propublica.org/series/fracking/p9>. (Granberg 2008)

Gray M, Hunter B and Biddle N. (2014) The economic and social benefits of increasing Indigenous employment. 
Centre for Aboriginal Economic Policy Research, Topical Issue No. 1/2014. (Gray et al 2014)

Green KP. (2014) Managing the risks of hydraulic fracturing. Fraser Institute, British Columbia, Canada. 
<https://www. fraserinstitute.org/sites/default/files/managing-the-risks-of-hydraulic-fracturing.pdf>. 
(Green 2014) 

Grice AC. (2006) The impacts of invasive plant species on the biodiversity of Australian rangelands. The 
Rangeland Journal 28, 27-35. (Grice 2006)

Gross SA, Avens HJ, Banducci AM, Sahmel J, Panko JM and Tvermoes BE. (2013) Analysis of BTEX 
groundwater concentrations from surface spills associated with hydraulic fracturing operations. Journal of the 
Air and Waste Management Association 63, 424-432. (Gross et al. 2013) 

H
Haley M, McCawley M, Epstein AC, Arrington B and Bjerke EF. (2016) Adequacy of current state setbacks for 
directional high-volume hydraulic fracturing in the Marcellus, Barnett, and Niobrara shale plays. Environmental 
Health Perspectives 124, 1323-1333. (Haley et al. 2016)

Halliburton Company. (2012) Submission to the Royal Society and Royal Academy of Engineering review 
of hydraulic fracturing. <https://royalsociety.org/topics-policy/projects/shale-gas-extraction/report/>. 
(Halliburton Royal Society submission) 

Halse SA, Shiel RJ and Williams WD. (1998) Aquatic Invertebrates of Lake Gregory, Northwestern Australia, in 
Relation to Salinity and Ionic Composition. Hydrobiologic 381(1-3), 15-29. (Halse et al. 1998)

Hardisty PE, Clark TS and Hynes RG. (2012) Life Cycle Greenhouse Gas Emissions from Electricity Generation: A 
Comparative Analysis of Australian Energy Sources. Energies 5: 872-897. (Hardisty et al. 2012) 

Harkness JS, Darrah TH, Warner NR, Whyte CJ, Moore M, Millot R, Kloppman W, Jackson RB and Vengosh A. 
(2017) The geochemistry of naturally occurring methane and saline groundwater in an area of unconventional 
shale gas development. Geochimica et Cosmochimica Acta 208, 302-334. (Harkness et al. 2017)

Harper K, Macdonald S, Burton P, Chen J, Brosofske K et al. (2005) Edge influence on forest structure and 
composition in fragmented landscapes. Conservation Biology 19, 768−782. (Harper et al. 2005) 

Harrison L, McGuire L, Ward S, Fisher A, Pavey C, Fegan M, Lynch B et al. (2009) An inventory of sites of 
international and national significance for biodiversity values in the Northern Territory. Northern Territory 
Government, Darwin.  (Harrison et al 2009)

Haswell M. (2017) Health concerns associated with unconventional gas mining in Western Australia: a critical 
review. <http://apo.org.au/node/74194>. (Haswell 2017) 

Haswell M and Bethmont A. (2016) Health concerns associated with unconventional gas mining in rural 
Australia. Rural and Remote Health 16. (Haswell and Bethmont 2016)

Hawke A. (2009) Independent Review of the Environment Protection and Biodiversity Conservation Act. 
Australian Government, Canberra. (Hawke EPBC Act Review)

Hawke A. (2014) Report of the Independent Inquiry into Hydraulic Fracturing in the Northern Territory. Northern 
Territory Government, Darwin. (2014 Hawke Report) 

Hawke A. (2015) Review of the Northern Territory Environmental Assessment and Approval Processes. Northern 
Territory Government, Darwin. (2015 Hawke Report) 

Hayes T and Severin B (2012) Characterization of flowback water from the Marcellus and the Barnett shale 
regions. Barnett and Appalachian shale water management and reuse technologies. Report 8122-05.09, US 
Environmental Protection Agency, Washington DC. (Hayes and Severin 2012) 

Hays J, Finkel M, Depledge M, Law A and Shonkoff S. (2015) Considerations for the development of shale gas 
in the United Kingdom. Science of the Total Environment 512-513, 36-42. (Hays et al. 2015)

Hays J and Shonkoff SB. (2016) Towards an understanding of the environmental and public health impacts of 
unconventional natural gas development: A categorical assessment of the peer-reviewed scientific literature, 
2009-2015. PLoS ONE 2016, 11, e0154164. (Hays 2016) 

Healthy Headwaters. (2011) Coal Seam Gas Water Feasibility Study- Injection of coal seam gas water into 
the Central Condamine Alluvium: Technical feasibility assessment. Prepared by Klohn Crippen Berger for the 
Queensland Government, Brisbane.  (Healthy Headwaters 2011)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT482

Heath G, Meldrum J and Fisher N. (2012) Life cycle greenhouse gas emissions from Barnett shale gas used 
to generate electricity. In ‘Natural gas and the transformation of the US energy sector: electricity’. National 
Renewable Energy Laboratory. (Heath et al. 2012)

Heath G, O’Donoughue P, Arent DJ and Bazilian M. (2014) Harmonization of initial estimates of shale gas 
life cycle greenhouse gas emissions for electric power generation. Proceedings of the National Academy of 
Sciences 111(31), E3167-E3176. (Heath et al. 2014) 

Henderson-Sapir O, Jackson SD and Ottaway DJ. (2016) Versatile and widely tunable mid-infrared erbium 
doped ZBLAN fiber laser. Optics Letters 41(7), 1676-1679. (Henderson-Sapir et al. 2016)

Hill E and Ma L. (2017) Shale Gas Development and Drinking Water Quality. American Economic Review, 
Papers and Proceedings 107, 522–525. (Hill and Ma 2017)

Hoelzer K, Sumner AJ et al. (2016) Indications of transformation products from hydraulic fracturing additives 
in shale-gas wastewater. Environmental Science and Technology 50, 8036-8048. (Hoelzer et al. 2016) 

Hoffman A, Olsson G and Lindstrom A. (2014) Shale Gas and Hydraulic Fracturing: Framing the Water Issue. 
Stockholm International Water Institute Report Nr. 34. (Hoffman et al. 2014)

Hoffmann BD, Andersen AN and Hill GJE. (1999) Impact of an introduced ant on native rain forest 
invertebrates: Pheidole megacephala in monsoonal Australia. Oecologia 120, 595-604. (Hoffmann et al. 1999)

Hoffmann BD and Saul WC. (2010) Yellow crazy ant (Anoplolepis gracilipes) invasions within undisturbed 
mainland Australian habitats: no support for biotic resistance hypothesis. Biological Invasions 12, 3093–3108. 
(Hoffmann and Saul 2010)

Holley EA and Mitcham C. (2016) The Pebble Mine Dialogue: A case study in public engagement and the social 
license to operate. Resources Policy 47, 18-27. (Holley and Mitcham 2016)

Hossain D, Gorman D, Chapelle B, Mann W, Saal R and Penton G. (2013) Impact of the mining industry on the 
mental health of landholders and rural communities in southwest Queensland. Australasian Psychiatry 21, 
32–37. (Hossain, Gorman, Chapelle et al. 2013)

Hossain ME and Al-Majed AA. (2015) Fundamentals of Sustainable Drilling Engineering. John Wiley and Sons, 
Inc. (Hossain and Al-Majed 2015)

Howell CA, Dijak WD and Thompson FR. (2007) Landscape context and selection for forest edge by breeding 
brown-headed cowbirds. Landscape Ecology 22, 273−284. (Howell et al. 2007) 

Hughes D. (2016) Shale Gas Reality Check: Revisiting the US Department of Energy Play-by-Play Forecasts 
through 2040 from Annual Energy Outlook 2016. Post Carbon Institute, California. <http://www.postcarbon.
org/wp-content/ uploads/2016/12/Hughes_2016-Tight-Oil-Reality-Check-2016.pdf>. (Hughes 2016) 

Humphrey C, Faith DP and Dostine PL. (1995) Baseline requirements for assessment of mining impact using 
biological monitoring. Australian Journal of Ecology 20, 150-166. (Humphrey et al. 1995)

Humphrey C and Pidgeon R. (2001) Instigating an Environmental Monitoring Program to Assess Potential 
Impacts upon Streams Associated with the Ranger and Jabiluka Mine Sites. A Report to the Alligator Rivers 
Region Technical Committee. (Humphrey and Pidgeon 2001)

Humphreys WF. (2006) Aquifers: The ultimate groundwater-dependent ecosystems. Australian Journal of 
Botany 54, 115-132. (Humphreys 2006)

Hunter T. (2012) Regulation of Unconventional Gas Resource Development in the Northern Territory. Northern 
Territory Government, Darwin. (2012 Hunter Report) 

Hunter T. (March 2016) Review of the Draft Petroleum (Environment) Regulations and independent assessment 
of the Regulations against best practice regulation of environmental aspects arising from petroleum activities 
involving ground disturbance. Northern Territory Government, Darwin. (2016 Hunter Report) 

Hunter T and Chandler J. (2013) Petroleum Law in Australia. LexisNexis Butterworths. (Hunter and Chandler 
2013)

Hurley P. (2008) TAPM V4. Part 1: Technical Description. CSIRO Marine and Atmospheric Research Paper 25, 
October 2008. (Hurley 2008)

I
Independent Expert Scientific Committee on Coal Seam Gas and Large Coal Mining Development. 
(September 2014) Coal seam gas extraction: modelling groundwater impacts. Report for the Australian 
Government, Canberra. <http://www.environment.gov.au/system/files/resources/ee38b672-6faa-452e-
979f-d97b7d425333/files/csg-modelling-groundwater-impacts.pdf>. (IESC 2014)



REFERENCES 483

Independent Expert Scientific Committee on Coal Seam Gas and Large Coal Mining Development. (October 
2015) Information Guidelines for the Independent Expert Scientific Committee advice on coal seam gas and 
large coal mining development proposals. Report for the Australian Government, Canberra. <http://www.
iesc.environment.gov.au/system/files/resources/012fa918-ee79-4131-9c8d-02c9b2de65cf/files/iesc- 
information-guidelines-oct-2015.pdf>. (IESC 2015)

Ingraffea AR. (2012) Fluid Migration Mechanisms Due To Faulty Well Design and / or Construction: an Overview 
and Recent Experiences in the Pennsylvania Marcellus Play. Physicians Scientists and Engineers for Healthy 
Energy. (Ingraffea 2012)

Ingraffea A, Santoro R and Shonkoff SB. (2013) Wellbore integrity: failure mechanisms, historical record, and 
rate analysis. Presentation at 2013 Technical Workshop, Well Construction/Operation and Subsurface 
Modelling, North Carolina. (Ingraffea et al. 2013)

Ingraffea AR, Wells MT, Santorob RL and Shonkoff SBC. (2014) Assessment and risk analysis of casing and 
cement impairment in oil and gas wells in Pennsylvania, 2000–2012. Proceedings of the National Academy of 
Sciences 111, 10955-10960. (Ingraffea et al. 2014) 

Initiative for Responsible Mining Assurance. (2016) IRMA Standard for Responsible Mining. IRMA-STD-001 
Draft v2.0. (IRMA 2016)

Institute of Energy Economics and Financial Analysis. (2016) Pipe Dream, A Financial Analysis of the Northern 
Gas Pipeline. <http://ieefa.org/wp-content/uploads/2016/05/Pipe-Dream-A-Financial-Analysis-of-the-
NEGI-MAY-2016.pdf>. 

Intergovernmental Panel on Climate Change. (1996) Revised 1996 IPCC guidelines for national greenhouse 
gas inventories. <http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.html>. (IPCC Guidelines 1996)

Intergovernmental Panel on Climate Change. (2014) Climate change 2014 synthesis report summary for 
policymakers. Fifth Assessment Report, AR5. (IPCC AR5 2014)

Intergovernmental Panel on Climate Change Working Group I. (2007) Direct global warming potentials. 
Fourth Assessment Report. <https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html>.  
(IPCC AR4 WG I 2007)

Intergovernmental Panel on Climate Change Working Group I. (2013) Climate change 2013: the physical 
science basis. Contribution to the Fifth Assessment Report, Intergovernmental Panel on Climate Change. 
(IPCC WG I 2013)

International Association of Oil and Gas Producers. (2016) Standards and guidelines for well construction and 
well operations. Report 485. <http://www.iogp.org/pubs/485.pdf>. (IOGP 2016)

International Energy Agency. (2009) Long term integrity of CO2 storage – well abandonment. Greenhouse Gas 
Research and Development Programme, International Energy Agency. (IEA GHG 2009)

International Energy Agency. (2012) Golden Rules for a Golden Age of Gas. (IEA 2012)

International Labour Organization. (1989)  Indigenous and Tribal Peoples Convention, 1989 (No. 169) <http://
www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C169>. (Convention 169)

International Standards Organisation. (2009) ISO 10426-1:2009. Petroleum and natural gas industries — 
Cements and materials for well cementing — Part 1: Specification. <https://www.iso.org/standard/46188.
html>. (ISO 2009)

International Standards Organisation. (2014) ISO 11960:2014. Petroleum and natural gas industries—Steel pipes 
for use as casing or tubing for wells. <https://www.iso.org/standard/64101.html>. (ISO 2014)

International Standards Organisation. (2017) ISO 16530-1. Petroleum and natural gas industries - Well integrity 
- Part 1: Life cycle governance. <https://www.iso.org/standard/63192.html>. (ISO 2017)

Invasive Plants and Animals Committee. (2016) Australian Weeds Strategy 2017 to 2027. australian 
Government, Canberra. (Invasive Plants and Animals Committee 2016)

J
Jackson R. (2014) The integrity of oil and gas wells. Proceedings of the National Academy of Sciences 111, 
10902-10903. (Jackson 2014) 

Jackson RB, Avner V , Darrah TH, Warner NR, Down A, Poreda RJ, Osborn SG, Zhao KG and Karr JD. (2013) 
Increased stray gas abundance in a subset of drinking water for wells near Marcellus shale gas extraction.  
Proceedings of the National Academy of Sciences 110, 11250–11255. (Jackson et al. 2013a)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT484

Jackson RE, Gorody AW, Mayer B, Roy JW, Yran MC and Van Stempvoort DR. (2013) Groundwater protection 
and unconventional gas extraction: The critical need for field-based hydrogeological research. 51, 488–510. 
(Jackson et al. 2013b)

Jacquemet N, Pironon J, Lagneau V and Saint-Marc J. (2012) Armouring of well cement in H2S-CO2 saturated 
brine by calcite coating - Experiments and numerical modelling. Applied Geochemistry 27(3), 782–795. 
(Jacquemet et al. 2012)

Jacquet JB. (2014) Review of Risks to Communities from Shale Energy Development. Environmental Science 
and Technology 48, 8321-8333. (Jacquet 2014)

James F. (14 April 2016) Port Melville: Environment Minister Greg Hunt agrees to cap NT environment group’s 
legal costs. ABC News Online. <http://www.abc.net.au/news/2016-04-14/hunt-agrees-to-cap-ecnt-legal-
fees/7325066> (ABC News 2016)

Jeffrey R, Wu B, Bunger A, Zhang X, Chen Z, Kar J and Kasperczyk D. (2017) Literature review: Hydraulic 
fracture growth and well integrity. Report for the  ‘National Assessment of Chemicals Associated with Coal 
Seam Gas Extraction in Australia’. Australian Government, Canberra. (Jeffrey et al. 2017)

Jolly P, Knapton A and Tickell S. (2004) Water availability in the aquifer in the Tindall Limestone south of Roper 
River. Report 31/20004D. Northern Territory Government, Darwin. (Jolly et al. 2004)

Joyce SA, and MacFarlane M. (2001) Social impact assessment in the mining industry: current situation and 
future directions. Mining, Minerals and Sustainable Development, December 2001. (Joyce and MacFarlane 
2001)

Judicial Commission of NSW. (2014) Sentencing Trends & Issues No 43 — Environmental planning and 
protection offences prosecuted in the NSW Local Court. <https://www.judcom.nsw.gov.au/sentencing-
trends-43/>. (Judicial Commission of NSW 2014)

K
Kahrilas GA, Blotevogel J, Corrin ER and Borch T. (2016) Downhole Transformation of the Hydraulic Fracturing 
Fluid Biocide Glutaraldehyde: Implications for Flowback and Produced Water Quality. Environmental Science 
and Technology 50, 11414−11423. (Kahrilas et al. 2016) 

Kang M et al. (2014) Direct Measurements of Methane Emissions from Abandoned Oil and Gas Wells in 
Pennsylvania. Proceedings of the National Academy of Sciences 111. (Kang et al. 2014)

Karp D. (2005) Evaluation of groundwater flow by dye tracing Katherine region. Technical Report WRD05022. 
Northern Territory Government, Darwin. (Karp 2005)

Karp D. (2008) Surface and groundwater interactions in the Mataranka area, Technical Report WRD08017. 
Northern Territory Government, Darwin. (Karp 2008)

Keir AF and Vogler WD. (2006) A review of current knowledge of the weedy species Themeda quadrivalvis 
(grader grass). Queensland Government, Brisbane. (Keir and Vogler)

Kekacs D, Drollette BD, Brooker M, Plata DL and Mouser PJ. (2015) Aerobic biodegradation of organic 
compounds in hydraulic fracturing fluids, Biodegradation 26, 271-287. (Kekacs et al. 2015) 

Kell S. (2011) State Oil and Gas Agency Groundwater Investigations and their role in Advancing Regulatory 
Reforms: A Two State Review: Ohio and Texas. Ground Water Protection Council. <https://fracfocus.org/sites/
default/files/publications/state_oil__gas_agency_groundwater_investigations_optimized.pdf>. (Kell 2011)

Kemp D, Owen J, Gotzmann N and Bond CJ. (2011) Just relations and company-community conflict in mining. 
Journal of Business Ethics 101, 93-109. (Kemp et al. 2011)

Kennedy M, Vincent R, Hamilton M, Hand M and Hatch M. (2013) Fugitive gas emission determination: 
Baseline studies and monitoring during operations. Sprigg Geobiology Centre of the Environment Institute, 
University of Adelaide. (Kennedy et al. 2013)

Kibble A, Cabianca T, Daraktchieva Z, Gooding T, Smithard J, Kowalczyk G, McColl NP et al. (2014) Review of 
the potential public health impacts of exposures to chemical and radioactive pollutants as a result of the shale 
gas extraction process. Public Health England report. <https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/332837/PHE-CRCE-009_3-7-14.pdf>. (Kibble et al. 2014)

King AJ, Townsend SA, Douglas MM and Kennard MJ. (2015) Implications of water extraction on the low-flow 
hydrology and ecology of tropical savannah rivers: an appraisal for northern Australia. Freshwater Science 34, 
741-758. (King et al. 2015) 



REFERENCES 485

King GE. (2012) Hydraulic Fracturing 101: What every representative, environmentalist, regulator, reporter, investor, 
university researcher, neighbour and engineer should know about estimating frac risk and improving frac 
performance in unconventional gas and oil wells. SPE 152596. Society of Petroleum Engineers. (King 2012)

King GE and King DE. (2013) Environmental Risk Arising From Well Construction Failure: Differences Between 
Barrier Failure and Well Failure and Estimates of Failure Frequency Across Common Well Types, Locations, 
and Well Age. SPE-166142-MS. Society of Petroleum Engineers, Annual Technical Conference and Exhibition. 
(King and King 2013)

Kiran R, Teodoriu C, Dadmohammadi Y, Nygaard R, Wood D, Mokhtari M and Salehi S. (2017) Identification 
and evaluation of well integrity and causes of failure of well integrity barriers (A review). Journal of Natural Gas 
Science and Engineering 45, 511–526. (Kiran et al. 2017)

Kiviat E. (2013) Risks to biodiversity from hydraulic fracturing for natural gas in the Marcellus and Utica shales. 
Annals of the New York Academy of Sciences 1286, 1–14. (Kiviat 2013) 

Kondash A, Albright E and Vengosh A. (2017) Quantity of flowback and produced waters from unconventional 
oil and gas exploration. Science of the Total Environment 574, 314–321. (Kondash et al. 2017)

Kondash A and Vengosh A. (2015) Water footprint of hydraulic fracturing. Environmental Science and 
Technology Letters 2, 276−280. (Kondash and Vengosh 2015) 

Korfmacher KS and Elam S. (2014) Unconventional natural gas development and public health: toward a 
community-informed research agenda. Reviews on Environmental Health 29, 293-306. (Korfmacher and 
Elam 2014) 

Kort EA, Frankenberg C, Costigan KR, Lindenmaier R, Dubey MK and Wunch D. (2014) Four corners: the 
largest US methane anomaly viewed from space. Geophysical Research Letters 41(19), 6898-6903. (Kort et al. 
2014)

Kreis P. (1991) Hydrogen Evolution from Corrosion of Iron and Steel in Low/Intermediate Level Waste 
Repositories. (Kreis 1991)

Krupnick AJ and Echarte I. (2017) Health impacts of unconventional oil and gas development. <http://www.
ourenergypolicy.org/wp-content/uploads/2017/07/RFF-Rpt-Shalereviews_Health_0.pdf> (Krupnick and 
Echarte 2017)

Kutchko BG, Strazisar BR, Hawthorne SB, Lopano CL, Miller DJ, Hakala JA and Guthrie GD. (2011) H2S-CO2 
reaction with hydrated Class H well cement: Acid-gas injection and CO2 Co-sequestration. International Journal 
of Greenhouse Gas Control 5(4), 880–888. (Kutchko et al. 2011)

L
Lacey J, Carr-Cornish S, Zhang A, Eglinton K and Moffat K. (2017) The art and science of community relations: 
Procedural fairness at Newmont’s Waihi Gold Operations, New Zealand. Resources Policy 52, 245-254. (Lacey, 
Carr-Cornish and Zhang et al. 2017)

Lacey J, Edwards P and Lamont J. (2016) Social licence as social contract: Procedural fairness and forest 
agreement-making in Australia. Forestry: An International Journal of Forest Research 89(5). (Lacey, Edwards 
and Lamont 2016)

Lach L and Barker GM. (2013) Assessing the effectiveness of tramp ant projects to reduce impacts on 
biodiversity. Australian Government, Canberra. (Lach and Barker 2013)

Lafleur D, Forcey T, Saddler H and Sandiford M. (2016) A review of current and future methane emissions from 
Australian unconventional oil and gas production. Melbourne Energy Institute. (Lafleur et al. 2016) 

Lai PH, Lyons KD, Kyle GT and Kreuter UP. (2017) Coping with change in rural landscapes: The psychological 
stress of rural residents experiencing unconventional gas developments. Land Use Policy 67, 487–497. (Lai, 
Lyons and Kyle et al. 2017)

Lamb BK, Edburg SL, Ferrara TW, Howard T, Harrison MR et al. (2015) Direct measurements show decreasing 
methane emissions from natural gas local distribution systems in the United States. Environmental Science 
and Technology 49(8), 5161-5169. (Lamb et al. 2015) 

Lane et al. (2015) Insights for Shale Gas Water Management in the Cooper Basin. <www.awa.asn.au/
documents/137_AlexLane. pdf> (Lane et al. 2015) 

Lane MK and Landis WG. (2016) Chapter 10 - An evaluation of the hydraulic fracturing literature for 
the determination of cause-effect relationships and analysis of environmental risk and sustainability. In 
‘Environmental and Health Issues of Unconventional Oil and Gas Developments’. Elsevier Publishing, 
Boston. (Lane and Landis 2016)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT486

Langworthy A, Bourne G, Frearson L, Howard K, McKenzie A and Peake O. (2017) Northern Territory roadmap 
to renewables, fifty per cent by 2030. Expert Panel Report, September. (Langworthy et al. 2017)

Latham ADM, Latham MC, Boyce MS and Boutin S. (2011) Movement responses by wolves to industrial linear 
features and their effect on woodland caribou in northeastern Alberta. Ecological Applications 21, 2854−2865. 
(Latham et al. 2011) 

Lauer NE, Harkness JS and Vengosh A. (2016) Brine spills associated with unconventional oil development in 
North Dakota. Environmental Science and Technology 50, 5389-5397. (Lauer et al 2016)

Lavrov A and Torsæter M. (2016) Chapter 2: Properties of Well Cement. In ‘Physics and Mechanics of Primary 
Well Cementing’. SpringerBriefs in Petroleum Geoscience & Engineering. Springer International Publishing. 
(Lavrov and Torsæter 2016)

Lawson SJ, Hibberd MF and Keywood MD. (2017) Ambient air quality in the Surat Basin. Gas Industry Social 
and Environmental Research Alliance. (Lawson et al. 2017)

Lee M. (2013) Oil Boom: Bakken truck traffic has N.D. counties scrambling to fix roads. EnergyWire, E and E 
Publishing. <http://www.eenews.net/stories/1059988537>. (Lee 2013)

Lei X, Huang D, Su J, Jiang G, Wang X, Wang H and Fu H. (2017) Fault reactivation and earthquakes with 
magnitudes of up to Mw 4.7 induced by shale gas hydraulic fracturing in Sichuan Basin, China. Science Report 
7, 7971. (Lei et al. 2017)

Lester Y, Ferrer I, Thurman EM, Sitterley KA, Korak, JA, Aiken G and Linden KG. (2015) Characterization 
of hydraulic fracturing flowback water in Colorado: Implications for water treatment. Science of the Total 
Environment 512-513C, 637-644. (Lester et al. 2015) 

Lindenmayer D, Hobbs RJ, Montague-Drake R and Alexandra J. (2008) A checklist for ecological 
management of landscapes for conservation. Ecology Letters 11, 78–91. (Lindenmayer 2008)

Littlefield JA, Marriott J, Schivley GA, Cooney G and Skone TJ. (2016) Using common boundaries to assess 
methane emissions: a life cycle evaluation of natural gas and coal power systems. Journal of Industrial 
Ecology 20(6), 1360-1369. (Littlefield et al. 2016) 

Littlefield JA, Marriott J, Schivley GA and Skone TJ. (2017) Synthesis of recent ground-level methane emission 
measurements from the U.S. natural gas supply chain. Journal of Cleaner Production 148, 118-126. (Littlefield 
et al. 2017) 

Ludwig J, Tongway D, Hodgkinson K, Freudenberger D and Noble J. (1996) Landscape ecology, function and 
management: principles from Australia’s rangelands. CSIRO Publishing, Collingwood, Australia. (Ludwig et al. 
1996) 

Lukacs GP and Finlayson CM. (2008) A compendium of ecological information on Australia’s northern tropical 
rivers. Sub-project 1 of Australia’s tropical rivers – an integrated data assessment and analysis (DET18). 
National Centre for Tropical Wetland Research, Townsville, Queensland. (Lukacs and Finlayson, 2008) 

M
Mabo v Queensland (No. 2) (1992) 175 CLR 1. 

Macdonald-Smith A. (21 July 2017) Billion-year-old NT rocks could provide solution for east coast gas. The 
Australian Financial Review (online). <http://www.afr.com/business/energy/gas/billionyearold-nt-rocks-
could-provide-solution-for-east-coast-gas-20170719-gxeaq6> (Macdonald-Smith 2017) 

Macey GP, Breech R, Cherniak M, Cox C, Larson D, Thomas D and Carpenter DO. (2014) Air concentrations of 
volatile compounds near oil and gas production: a community-based exploratory study. Environmental Health 
13, 82. <http://www.ehjournal/net/content/1/3/1/82>. (Macey et al. 2014)

Machtans CS. (2006) Songbird response to seismic lines in the western boreal forest: A manipulative 
experiment. Canadian Journal of Zoology 84, 1421−1430. (Machtans 2006) 

Maguire-Boyle SJ and Barron AR. (2014) Organic compounds in produced waters from shale gas wells. 
Environmental Science Process Impacts 16, 2237-2248. (Maguire-Boyle and Barron 2014) 

Mallants D, Apte S, Kear J, Turnadge C, Janardhanan S, Gonzalez D, Williams M et al. (2017) Deeper 
groundwater hazard screening research. Commonwealth Scientific and Industrial Research Organisation. 
Canberra. (Mallants et al. 2017)

Maloney KO, Baruch-Mordo S, Patterson LA, Nicot JP, Entrekin SA et al. (2017) Unconventional oil and gas 
spills: Materials, volumes, and risks to surface waters in four states of the US. Science of the Total Environment 
581–582, 369–377. (Maloney et al. 2017) 



REFERENCES 487

Manda AK, Health JL, Klein WA, Griffin MT and Montz BE. (2014) Evolution of multi-well pad development 
and influence of well pads on environmental violations and wastewater volumes in the Marcellus shale (USA). 
Journal of Environmental Management 142, 36-45. (Manda et al. 2014)

Manison N. (10 May 2017) $2 billion GST cut and the CLP don’t care. Media Release.< http://newsroom.nt.gov.
au/ mediaRelease/23183>. (Manison 2017)

Mansfield J. (2012) Report on Review of Part IV of the Aboriginal Land Rights (Northern Territory) Act 1976. 
Australian Government, Canberra. (Mansfield Review)

Marshall VM, Lewis MM and Ostendorf B. (2011) Buffel grass (Cenchrus ciliaris) as an invader and threat to 
biodiversity in arid environments: A review. University of Adelaide. (Marshall et al. 2011)

Maryland Institute for Applied Environmental Health, School of Public Health. (2014) Potential public health 
impacts of natural gas development and production in the Marcellus shale in western Maryland.  University 
of Maryland. <http://www.marcellushealth.org/final-report.html> (Maryland Institute for Applied 
Environmental Health 2014)

Mauter MS, Alvarez PJJ, Burton A, Cafaro DC, Chen W et al. (2014) Regional variation in water-related impacts 
of shale gas development and implications for emerging international plays. Environmental Science and 
Technology 48, 8298-8306. (Mauter et al, 2014) 

Mauter MS and Palmer VP. (2014) Expert elicitation of trends in marcellus oil and gas wastewater 
management. Journal of Environmental Engineering 140(5). (Mauter and Palmer 2014) 

McArthur River Mine. (2017) About Us. <http://www.mcarthurrivermine.com.au/EN/Pages/home.aspx>. 
(McArthur River Mine 2017)

McCarron G. (2018) Air pollution and human health hazards: a compilation of air toxins acknowledged by 
the gas industry in Queensland’s Darling Downs. International Journal of Environmental Studies 75, 171-185. 
(McCarron 2018)

McElfish J and Stares D. (2014) Getting the Boom without the Bust: Guiding Southwestern Pennsylvania through 
shale gas development. Environmental Law Institute, Washington DC. (McElfish and Stares 2014)

McGee B. (2009) The Community Referendum: Participatory Democracy and the Right to Free, Prior and 
Informed Consent to Development. 27 Berkeley Journal of International Law. (McGee 2009) 

McGrath PF and Lee E. (2016) The fate of Indigenous place-based heritage in the era of native title. In ‘The 
Right to Protect Sites: Indigenous Heritage Management in the Era of Native Title’. AIATSIS Research 
Publications. (McGrath 2016)

McKenzie LM, Witter RZ, Newman LS and Adgate JL. (2012) Human health risk assessment of air emissions 
from development of unconventional natural gas resources. Science of the Total Environment 424, 70-87. 
(McKenzie et al. 2012) 

McLaughlin MC, Borch T and Blotevogel J. (2016) Spills of hydraulic fracturing chemicals on agricultural 
topsoil: biodegradation, sorption, and co-contaminant interactions. Environmental Science and Technology 
50, 6071-6078. (McLaughlin et al. 2016) 

McMullin T, Bamber A, Flores J, Vigil D and Van Dyke M. (2017) Assessment of potential public health effects 
from oil and gas operations in Colorado.  <http://www.chc4you.org/wp-content/uploads/2017/04/
CPDHE_-health-impact-FULL_REPORT_ Feb-2017.pdf>. (McMullin et al. 2017) 

Measham T and Fleming D. (2014) Impacts of unconventional gas development on rural community decline. 
Journal of Rural Studies 36, 376-385. (Measham and Fleming 2014)

Meng Q. (2015) Spatial analysis of environment and population risk of natural gas fracking in the state of 
Pennsylvania, USA. Science of the Total Environment 515-516, 198-206. (Meng 2015) 

Meng Q. (2017) The impacts of fracking on the environment: A total environmental study paradigm. Science of 
the Total Environment 580, 953-957. (Meng 2017)

Meng Q and Ashby S. (2014) Distance: A critical aspect for environmental impact assessment of hydraulic 
fracking. The Extractive Industries and Society 1, 124-126. (Meng and Ashby 2014) 

Menzies School of Health Research. (2013) Aboriginal birth cohort study. Northern Territory Government, 
Darwin. <https://www.menzies.edu.au/page/Research/Centres_initiatives_and_projects/Aboriginal_Birth_
Cohort_Study_-_1987_to_2013_and_beyond/>. (Menzies 2013)

Michaels G. (2011) The Long Term Consequences of Resource-Based Specialisation. The Economic Journal 121, 
31-57. (Michaels 2011)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT488

Minerals Council of Australia. (1996) Tailings storage facilities at Australian gold mines. Submission to the 
Senate Environment, Recreation, Communications and the Arts References Committee, Canberra, Australia. 
(Minerals Council of Australia 1996) 

Mitchell AL, Tkacik DS, Roscioli JR, Herndon SC, Yacovitch TI, Martinez DM, Vaughn TL et al. (2015) 
Measurements of methane emissions from natural gas gathering facilities and processing plants: measurement 
results. Environmental Science and Technology 49(5), 3219-3227. (Mitchell et al. 2015)

Moffat K, Lacey J, McCrea R, and Poruschi L. (2017) Social licence to operate in the Beetaloo Basin and 
Northern Territory. Commonwealth Scientific and Industrial Research Organisation, Canberra. (CSIRO Report)

Moffat K, Zhang A and Boughen N. (2014) Australian attitudes toward mining: Citizen Survey, 2014 results. 
Commonwealth Scientific and Industrial Research Organisation, Canberra. (Moffat, Zhang and Boughen 2014)

Moffat K and Zhang A. (2014) The paths to social licence to operate: An integrative model explaining 
community acceptance of mining. Resources Policy 39, 61-70. (Moffat and Zhang 2014) 

Moore CW, Zielinska B, Petron G and Jackson RB. (2015) Air impacts of increased natural gas acquisition, 
processing, and use: a critical review. Environmental Science and Technology 48, 8349-8359. 

Morgan RK. (2012) Environmental impact assessment: the state of the art. Impact Assessment and Project 
Appraisal 30, 5–14. (Morgan 2012)

Moritz C , Ens EJ , Potter S and Catullo RA. (2013) The Australian monsoonal tropics: An opportunity to protect 
unique biodiversity and secure benefits for Aboriginal communities. Pacific Conservation Biology 19, 343-355. 
(Moritz et al. 2013)

Morrison TH, Wilson C and Bell M. (2012) The role of private corporations in regional planning and 
development: opportunities and challenges for the governance of housing and land use. Journal of Rural 
Studies 4, 478–89. (Morrison, Wilson and Bell 2012) 

Mortensen DA, Rauschert ESJ, Nord AN and Jones BP. (2009) Forest roads facilitate the spread of invasive 
plants. Invasion Plant Science and Management 2, 191–199. (Mortensen et al. 2009) 

Morton SR and James CD. (1988) The diversity and abundance of lizards in arid Australia: A new hypothesis. 
The American Naturalist 132:2, 237-256. (Morton and James 1988)

Mrdjen I and Lee J. (2016) High volume hydraulic fracturing operations: potential impacts on surface water and 
human health. International Journal of Environmental Health Research 26, 361-380. (Mrdjen and Lee 2016) 

Munson TJ. (2014) Petroleum geology and potential of the onshore Northern Territory, 2014.  Northern Territory 
Geological Survey, Report 22. (Munson 2014)

Munson TJ. (2016) Sedimentary characterization and correlation of the Wilton package, greater McArthur 
Basin. Northern Territory Geological Survey Record 2016-001. (Munson 2016) 

N
Nano CEM, Clarke PJ and Pavey CR (2012) Fire regimes in arid hummock grasslands and Acacia shrublands. 
In ‘Flammable Australia: Fire Regimes, Biodiversity and Ecosystems in a Changing World’. CSIRO Publishing, 
Collingwood. (Nano et al. 2012)

National Environment Protection Council. (1998) National Environment Protection (Ambient Air Quality) 
Measure. <http://www.nepc.gov.au/nepms/ambient-air-quality>. (NEPC 1998)

National Environment Protection Council. (2013) National Environmental Protection(Assessment of Site 
Contamination) Measure. <https://www.legislation.gov.au/Details/F2013C00288>. (NEPC 2013)

National Health and Medical Research Council. (2016) Australian Drinking Water Guidelines 2011 - Updated 
2016. Australian Government, Canberra. <https://www.nhmrc.gov.au/guidelines-publications/eh52>. 
(NHMRC 2016)

National Offshore Petroleum Safety and Environmental Management Authority. (2017) Cost recovery and 
levies. Australian Government, Canberra. <https://www.nopsema.gov.au/about/cost-recovery-and-
levies/>. (NOPSEMA cost recovery and levies)

National Water Commission. (2015) National Water Initiative Pricing Principles. (NWC 2015)

Natural Resource Management Ministerial Council. (2008) Australian guidelines for water recycling: managing 
health and environmental risks (phase 2) - augmentation of drinking water supplies. <https://www.nhmrc.gov.
au/_files_nhmrc/publications/attachments/eh56_water_recycling_guidelines_augmentation_drinking_
supplies_22.pdf>. (NRMMC 2008)



REFERENCES 489

Natural Resource Management Ministerial Council. (2009) Australian guidelines for water recycling: managing 
health and environmental risks (phase 2) - managed aquifer recharge. <http://www.agriculture.gov.au/
water/quality/nwqms/nwqms-australian-guidelines-water-recycling-managing-health-phase2-aquifer-
recharge>. (NRMMC 2009) 

New Zealand Parliamentary Commissioner for the Environment. (2014) Drilling for oil and gas in New Zealand: 
Environmental oversight and regulation. New Zealand Government, Wellington. (NZ Report 2014)

Newfoundland and Labrador Hydraulic Fracturing Review Panel. (2016) Unconventional Opportunities 
and Challenges: Results of the Public Review of the Implications of Hydraulic Fracturing Operations in 
Western Newfoundland. <http://nlhfrp.ca/wp-content/uploads/2016/06/Final-Report-June-2016.pdf>. 
(Newfoundland and Labrador Report)

Norman H. (2016) Coal Mining and Coal Seam Gas on Gomeroi country: Sacred lands, economic futures and 
shifting alliances. Energy Policy 99, 242–251. (Norman 2016)

Northern Institute. (2013) The Demography of the Territory’s ‘Midtowns’: Tennant Creek (Issue no. 201305). 
Charles Darwin University. <http://espace.cdu.edu.au/eserv/cdu:39052/Yuhun_39052.pdf>. (Northern 
Institute 2013) 

Northern Institute. (2014) The Demography of the Territory’s ‘Midtowns’: Katherine  (Issue No. 201402). Chardles 
Darwin University. <https://www.cdu.edu.au/sites/default/files/research-brief-2014-2.pdf> (Northern 
Institute 2014) 

Northern Territory Department of Environment and Natural Resources. (2006) Threatened species of the 
Northern Territory, Lorenz grunter. Northern Territory Government, Darwin. <https://nt.gov.au/data/assets/
pdf_file/0020/206390/lorentz-grunter. pdf>. (DENR 2006)

Northern Territory Department of Environment and Natural Resources. (2015) Preventing weed spread is 
everybody’s business. Northern Territory Government, Darwin. (DENR 2015)

Northern Territory Department of Environment and Natural Resources. (2016) Terrestrial biodiversity 
information for shale gas basins in the NT. Northern Territory Government, Darwin. (DENR 2016)

Northern Territory Department of Environment and Natural Resources. (2017) Environmental regulatory 
reform discussion paper. Northern Territory Government, Darwin.  (DENR Discussion Paper)

Northern Territory Department of Environment and Natural Resources. (2017) Northern Territory 
Weeds Dataset. Northern Territory Government, Darwin. <https://ftp-dlrm.nt.gov.au/main.
html?download&weblink=c2ab27c0bf8f90cb60043019383c3bf8&realfilename=NT_Weeds.zip>. (DENR 2017)

Northern Territory Department of Environment and Natural Resources. Northern Territory Water Allocation 
Planning Framework. Northern Territory Government, Darwin. (Water Allocation Planning Framework)

Northern Territory Department of Infrastructure, Planning and Logistics. (2017) 10 Year Infrastructure Plan 
2017-2026. (NT Government 10 year Infrastructure Plan)

Northern Territory Department of Mines and Energy. (2016) Submission 37 to the Australian Senate Select 
Committee on Unconventional Gas Mining. <https://www.aph.gov.au/Parliamentary_Business/Committees/
Senate/Gasmining/Gasmining/Submissions>. (NT DME 2016)

Northern Territory Department of Primary Industry and Fisheries. (2010) The 2010 Pastoral Industry Survey 
– Northern Territory Wide. Northern Territory Government. https://dpif.nt.gov.au/__data/assets/pdf_
file/0010/227935/pis_nt.pdf>. (DPIR 2010)

Northern Territory Department of Primary Industry and Resources. (2016) Chemical disclosure reports. 
Northern Territory Government, Darwin. <https://dpir.nt.gov.au/mining-and-energy/public-environmental-
reports/chemical-disclosure-reports>. (DPIR 2016) 

Northern Territory Department of Primary Industry and Resources. (2016) Petroleum (Environment) 
Regulations, an explanatory guide. Northern Territory Government, Darwin. <https://nt.gov.au/data/assets/
pdf_file/0005/295907/em-petroleum-environment-regulations.pdf> (Petroleum Environment Regulations 
Guide)

Northern Territory Department of Primary Industry and Resources. (8 December 2016) Presentation by Mr 
Alister Trier, Chief Executive, to the Scientific Inquiry in Hydraulic Fracturing in the Northern Territory. (DPIR 
presentation)

Northern Territory Department of Primary Industry and Resources. (2017) Mining securities. Northern 
Territory Government, Darwin. <https://dpir.nt.gov.au/mining-and-energy/mines-and-energy-publications-
information-and-statistics/authorised-mining-sites/mining-securities>. (DPIR Mining securities)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT490

Northern Territory Department of Tourism and Culture. (2017) NT Parks and Reserves Estate. Northern 
Territory Government, Darwin. <https://dtc.nt.gov.au/parks-and-wildlife-commission/parks-and-wildlife-
statistics-and-research/park-visitor-data>. (DTC 2017)

Northern Territory Department of Trade, Business and Innovation. (2011) Building Northern Territory Industry 
Participation Policy. Northern Territory Government, Darwin. <https://business.nt.gov.au/business/
publications/policies/building-northern-territory-industry-participation-policy>. (DTBI 2011) 

Northern Territory Department of Transport. (2015) Annual traffic report 2015. Northern Territory Government, 
Darwin. <https://transport.nt.gov.au/__data/assets/pdf_file/0008/367316/2015-atr-final-aug-16.pdf>. (DoT 
2015).

Northern Territory Department of Treasury and Finance. (2014) The Northern Territory Petroleum Royalty 
Overview. Northern Territory Government, Darwin. (NT Petroleum Royalty Overview)  

Northern Territory Environment Protection Agency (2013) Guidelines on environmental offsets and associated 
approval conditions. Northern Territory Government, Darwin.  <https://ntepa.nt.gov.au/data/assets/pdf_
file/0007/287431/guideline_assessment_environmental_offsets.pdf>.  (NT EPA 2013)

Northern Territory Environment Protection Authority. (2014) Environmental Assessment Guidelines: When a 
Notice of Intent is not required for onshore petroleum exploration or production proposals under the Petroleum 
Act. Northern Territory Government, Darwin. <https://ntepa.nt.gov.au/data/assets/pdf_file/0005/287420/
guideline_assessment_petroleum_exploration.pdf>. (NT Environmental Assessment Guidelines)

Northern Territory Environmental Protection Authority. (January 2017) Roadmap for a Modern Environmental 
Regulatory Framework for the Northern Territory.  <https://ntepa.nt.gov.au/__data/assets/pdf_
file/0006/396294/ntepa_roadmap_hawke.pdf> (NT EPA 2017)

Northern Territory Government. (2005) The Northern Territory Weeds Management Strategy. 1996 - 2005.  
<http://www.territorystories.nt.gov.au/bitstream/10070/222107/3/NT_Weed_Strategy_1996-2005.pdf>. 
(NT weeds management strategy 1996-2005)

Northern Territory Government. (2011) Buffel Grass Management Guide for Central Australia. Northern 
Territory Government, Darwin. (NT Government 2011)

Northern Territory Government. (2014) Submission from the Northern Territory Government to the Productivity 
Commission Draft Report on Public Infrastructure. Submission DR210. (NT Government 2014)

Northern Territory Government. (2015) energyNT 2015. <https://dpir.nt.gov.au/mining-and-energy/mines- 
and-energy-publications-information-and-statistics/energynt-annual-summaries>. (NT Government 2015a)

Northern Territory Government. (2015) Grader Grass (Themeda quadrivalvis): NT Weed Risk Assessment 
Technical Report. <https://nt.gov.au/data/assets/pdf_file/0014/330035/grader-grass-weed-management-
plan.pdf>. (NT Government 2015b)

Northern Territory Government. (2016) Declared Weeds in the Northern Territory. <https://nt.gov.au/__data/ 
assets/pdf_ file/0016/252133/declared-weeds-in-the-northern-territory.pdf>. (NT Government, Declared 
weeds)

Northern Territory Government. (2016) Energy Titles and Fees. <https://dpir.nt.gov.au/data/assets/pdf_ 
file/0010/267922/EnergyTitleFeesSummary.pdf>. (NT Energy Titles and Fees)

Northern Territory Government. (2016) Sites of conservation significance list. <https://nt.gov.au/environment/
environment-data-maps/important-biodiversity-conservation-sites/conservation-significance-list> (NT 
Government, List of sites of conservation significance) 

Northern Territory Government. (2016) Water Allocation Plan – Tindall Limestone Aquifer, Katherine 2016-2019. 
(Tindall Aquifer Water Allocation Plan) 

Northern Territory Government. (2017) Agency Budget Statements 2017-18 Department of Treasury and 
Finance, Darwin. <https://budget.nt.gov.au/__data/assets/pdf_file/0008/277604/BP3-2017-18-book.pdf>. 
(NT Agency Budget Statements 2017-18) 

Northern Territory Government. (2017) Northern Territory Economy Book, 2017-18 Budget. Department of 
Treasury and Finance, Darwin. (NT Budget Economy Book) 

Northern Territory Government. (2017) Statutory Weed Management Plans. <https://nt.gov.au/environment/
weeds/weed-management-planning>. (NT Government, Statutory Weed Management Plans) 

Northern Territory Government. (2017) Threatened animals. <https://nt.gov.au/environment/animals/
threatened-animals> (NT Government, Threatened animals list) 

Northern Territory Government. (2017) Threatened plants. <https://nt.gov.au/environment/native-plants/
threatened-plants> (NT Government, Threatened plants list) 



REFERENCES 491

Northern Territory Government. (2017) Land council roles and contacts. <https://nt.gov.au/property/land/
aboriginal-land-and-permits/land-council-roles-and-contacts>  (NT Government 2017a)

Northern Territory Government. (2017) Northern Territory Labour Market: August 2017. <https://business.nt.gov.
au/__data/assets/pdf_file/0011/448643/labour-market-infographic-201708.pdf>. (NT Government 2017b)

Northern Territory Government. (2017) Strategic Aboriginal Water Reserve Policy Framework <https://nt.gov.au/
environment/water/water-resources-of-the-nt/strategic-aboriginal-reserves>. (NT Government 2017c) 

Northern Territory Parks and Wildlife Commission. (2005) Bullwaddy Conservation Reserve Plan of 
Management. Northern Territory Government, Darwin. (Northern Territory Parks and Wildlife Commission 
2005)

Northern Territory Parliament. (20 October 2016) Parliamentary Debates. <https://parliament.nt.gov.au/__
data/assets/pdf_file/0003/394086/DEBATES-DAY-3-20-OCTOBER-2016.pdf>. (NT Parliament 2016)

Northern Territory Power and Water Corporation. (2016) Annual drinking water quality report. (Power and 
Water Corporation 2016)

NSW Auditor General. (2017)  NSW Auditor-General’s Report to Parliament: Mining Rehabilitation Security 
Deposits. NSW Government, Sydney. <http://www.audit.nsw.gov.au/publications/latest-reports/mining-
rehabilitation-security-deposits>. (NSW Auditor General 2017)

NSW Chief Scientist and Engineer. (2014) Abandoned wells. For the ‘Independent Review of Coal Seam Gas 
Activities in NSW’. NSW Government, Sydney. <http://www.chiefscientist.nsw.gov.au/__data/assets/pdf_
file/0009/56925/141002-Final-Abandoned-Well-report.pdf>. (NSW Chief Scientist and Engineer 2014)

NSW Chief Scientist and Engineer. (2017) On managing the interface between coal seam gas activities 
and other land uses (Setbacks). For the ‘Independent Review of Coal Seam Gas Activities in NSW’. NSW 
Government, Sydney.  (NSW Chief Scientist and Engineer 2017)

NSW Department of Environment, Climate Change and Water. (2009) BioBanking: Biodiversity Banking 
and Offsets Scheme. The Science behind Biobanking. NSW Government, Sydney. (NSW Department of 
Environment, Climate Change and Water 2009)

NSW Department of Planning and Environment, Resources and Energy. (2010) NSW Bore Water 
Geochemistry Sampling and Analyses (1994-2004) Data Package. NSW Government, Sydney. (NSW Bore 
Water Data Package) 

NSW Department of Planning and Environment. (2017) Improving Mine Rehabilitation in NSW. Discussion 
Paper, November 2017. NSW Government, Sydney. (NSW Department of Planning and Environment 2017)

NSW Department of Trade and Investment, Regional Infrastructure and Services. (2012) Code of Practice for 
Coal Seam Gas Well Integrity. NSW Government, Sydney. <http://www.resourcesandenergy.nsw.gov. au/    
data/assets/pdf_file/0006/516174/Code-of-Practice-for-Coal-Seam-Gas-Well-Integrity.PDF>. (NSW Well 
Integrity Code)

NSW Department of Trade and Investment, Regional Infrastructure and Services. (2012) Public Comment 
Process for the exploration of coal and petroleum, including coal seam gas. NSW Government, Sydney. <http://
www.resourcesandenergy.nsw.gov.au/__data/assets/pdf_file/0009/426582/Public-Comment- Process-
Document.pdf>. (NSW Public Comment Policy)

NSW Environment Protection Agency. (2015) Flaring of Gas. Fact Sheet. <www.epa.nsw.gov.au/-/
media/6DA32D63F79F4545A074701FD5C7ED70.ashx?la=en>. (NSW EPA 2016)

NSW Farmers Association. (2014) Agreed Principles of Land Access. Signed by NSW Farmers Association, 
Santos Ltd, AGL Energy Ltd, Cotton Australia Ltd, and NSW Irrigators Council. <https://www.nswfarmers. 
org.au/    data/assets/pdf_file/0008/35567/Agreed-Principles-of-Land-Access-280314.pdf>. (NSW Land 
Access Principles)

Nuccitelli D. (2 January 2018) 2017 was the hottest year on record without an El Niño, thanks to global warming. 
The Guardian (online). <https://www.theguardian.com/environment/climate-consensus-97-per-cent/2018/
jan/02/2017-was-the-hottest-year-on-record-without-an-el-nino-thanks-to-global-warming>. (Nuccitelli 
2018)

O
O’Donoughue P, Heath G, Dolan S and Vorum M. (2014). Life cycle greenhouse gas emissions of electricity 
generated from conventionally produced natural gas. Journal of Industrial Ecology 18(1), 125-144. 
(O’Donoughue et al. 2014) 

O’Faircheallaigh C. (2002) A new approach to policy evaluation: Indigenous people and mining. Aldershot, 
Ashgate. (O’Faircheallaigh 2002)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT492

O’Faircheallaigh C. (2007) Native title and mining negotiations: a seat at the table but no guarantee of success. 
Indigenous Law Bulletin 6, 18-20. (O’Faircheallaigh 2007) 

Office of the Auditor General Western Australia. (2014).) Royalties for Regions – are benefits being realised?
<https://audit.wa.gov.au/reports-and-publications/reports/royalties-regions-benefits-realised/auditor-
generals-overview/>. (Office of the Auditor General Western Australia 2014)

Office of the Chief Economist. (2015) Review of the socioeconomic impacts of coal seam gas in Queensland.
Australian Government, Canberra. (OEC 2015)

Office of the Chief Economist. (2016) Australian Energy Statistics. Australian Government, Canberra. <https://
industry.gov.au/Office-of-the-Chief-Economist/Publications/Pages/Australian-energy-statistics.aspx> 
(Australian Energy Statistics 2016)

O’Kane M. (30 September 2014) Final Report of the Independent Review of Coal Seam Gas Activities in NSW. 
NSW Chief Scientist and Engineer, Sydney. <www.chiefscientist.nsw.gov.au/reports/coal-seam-gas- review>. 
(NSW Report)

Olivier JGJ, Schure KM and Peters JAHW. (2017) Trends in global CO2 and total greenhouse gas emissions. 
Summary of the 2017 report. PBL Netherlands Environmental Assessment Agency, The Hague. 
(Olivier et al. 2017)

Organisation for Economic Co-operation and Development. (2015) The OECD Risk Assessment Toolkit. 
<http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm>. (OECD 2015)

Origin Energy Limited. (2016) Hydraulic stimulation and well testing EP: Amungee NW-1H, and Beetaloo W-1 
OR Nutwood Downs SW-1. (Origin 2016)

Origin Energy Limited. (2017) Beetaloo project hydraulic fracturing risk assessment. Amungee NW-1H.  
(Origin 2017)

Osborn SG, Avner V, Warner NR and Jackson RB. (2011) Methane contamination of drinking water 
accompanying gas-well drilling and hydraulic fracturing. Proceedings of the National Academy of Sciences 
108, 8172–8176. (Osborn et al. 2011)

Osborne K, Baum F and Brown L. (2013) What works? A review of actions addressing the social and economic 
determinants of Indigenous health. Issues Paper no. 7 produced for the Closing the Gap Clearinghouse. 
Australian Institute of Health and Welfare. (Osborne et al. 2013)

Ouyang S and Allen E. (2017) Offshore Well Abandonment: Challenges and Approach with DNV GL Guidelineof Risk 
Based Abandonment. Journal of Offshore Engineering and Technology 1(1), 71–83. (Ouyang and Allen 2017)

Owen J and Kemp D. (2012) Social licence and mining: A critical perspective. Resources Policy 38(1), 29–35.  
(Owen and Kemp 2012)

P
Parcevaux P, Rae P and Drecq P. (1990) Prevention of Annular Gas Migration. Developments in Petroleum Science 
28. (Parcevaux et al. 1990)

Parsons R, Lacey J and Moffat K. (2014) Maintaining legitimacy of a contested practice: How the minerals industry 
understands its ‘social licence to operate’. Resources Policy, 41, 83-90. (Parsons, Lacey and Moffat 2014)

Parsons R and Moffat K. (2014) Integrating impact and relational dimensions of social licence and social 
impact assessment. Impact Assessment and Project Appraisal 32, 273–282. (Parsons and Moffat 2014)

Pastoral Land Board Northern Territory. (2015) Annual Report 2014-15. <https://denr.nt.gov.au/__data/
assets/pdf_file/0009/270981/PLB-Annual-Report_2014-15.pdf> (Pastoral Land Board 2015)

Patel S, Webster S and Jonasson K. (2015) Review of well integrity in Western Australia. Petroleum in Western 
Australia. (Patel et al. 2015)

Patterson LA, Konschnik KC, Wiseman H, Fargione J et al. (2017) Unconventional oil and gas spills: risks, 
mitigation priorities, and state reporting requirements. Environmental Science and Technology 51, 2563–2573. 
(Patterson et al. 2017)

Pearson RG, Connolly NM and Luz Boyero L. (2015) Ecology of streams in a biogeographic isolate—the 
Queensland Wet Tropics, Australia. Freshwater Science 34(2), 797–819. (Pearson et al. 2015)



REFERENCES 493

Pepper R. (2017) Ms Onus and Mr Neal. Agitators in an age of ‘Green Lawfare’. Paper presented to the 2017 
AIAL National Administrative Law Conference, Canberra, 20 July 2017. (Pepper 2017)

Perkin EK, Hőlker F, Richardson JS, Sadler JP, Wolter C and Tockner K. (2011) The influence of artificial light on 
stream and riparian ecosystems: questions, challenges, and perspectives. Ecosphere 2, 1–16. (Perkin et al. 2011)

Perry SL. (2012) Development, land use, and collective trauma: The Marcellus shale gas boom in rural 
Pennsylvania. Culture Agriculture Food and Environment 34, 81-92. (Perry 2012)

Peterson C. (2015) Combating noise in gas pipeline transmission. Pipeline and Gas Journal 242, 11. (Peterson 2015) 

Phan TT, Capo RC, Stewart BW, Graney JR, Johnson JD, Sharma S and Toro J. (2015) Trace metal distribution 
and mobility in drill cuttings and produced waters from Marcellus Shale gas extraction: Uranium, arsenic, 
barium. Applied Geochemistry 60, 89-103. (Phan et al. 2015)

Physicians for Social Responsibility. (2016) Compendium of scientific, medical, and media findings 
demonstrating risks and harms of fracking (unconventional gas and oil extraction). <http://www.psr.org/
assets/pdfs/fracking-compendium-4.pdf>. (Physicians for Social Responsibility 2016)

Pichtel J. (2016) Oil and Gas Production Wastewater: Soil Contamination and Pollution Prevention. Applied and 
Environmental Soil Science. (Pichtel 2016)

Pihlatie M K, Christiansen J R, Aaltonen H, Korhonen J F J, Nordbo A, Rasilo T, Benanti G et al. (2013) 
Comparison of static chambers to measure CH4 emissions from soils. Agricultural and Forest Meteorology 
171-172, 124-136. (Pihlatie et al. 2013)

Pirzadeh P, Lesage KL and Marriott RA. (2014) Hydraulic fracturing additives and the delayed onset of 
hydrogen sulfide in shale gas. Energy and Fuels 28(8), 4993–5001. (Pirzedah et al. 2014)

Popoola L, Grema A, Latinwo G, Gutti B and Balogun A. (2013) Corrosion problems during oil and gas 
production and its mitigation. International Journal of Industrial Chemistry 4(1), 35. (Popoola et al. 2013)

Poulton PL, Huth NI, Caccetta P, Cocks B, Wallace J and Wu X. (2015) Evaluating risks from broad scale 
resource development on surface water flows in agricultural landscapes. Proceedings of the 17th Australian 
Agronomy Conference. (Poulton et al. 2015)

Preston B. (2011) Enforcement of environmental and planning laws in New South Wales. 16 Local Government 
Law Journal 72. (Preston 2011)

Prno J and Slocombe DS. (2012) Exploring the origins of ‘social license to operate’ in the mining sector: 
Perspectives from governance and sustainability theories. Resources Policy 37(3), 346-357. (Prno and 
Slocombe 2012)

Productivity Commission. (2001) Cost Recovery by Commonwealth Agencies. Australian Government, 
Canberra. (Productivity Commission 2001)

Productivity Commission. (2009) Review of Regulatory Burden on the Upstream Petroleum (Oil and Gas Sector. 
Australian Government, Canberra. (Productivity Commission 2009)

Productivity Commission. (2013) Mineral and Energy Resource Exploration. Australian Government, Canberra. 
(Productivity Commission 2013)

Productivity Commission. (2017) National Water Reform, Draft Report. Australian Government, Canberra. 
(Productivity Commission 2017)

Prpich G, Coulon F and Anthony EJ. (2016) Review of the scientific evidence to support environmental risk 
assessment of shale gas development in the UK. Science of the Total Environment 563-564, 731-740. 
(Prpich et al. 2016)

Pusey, B and Kennard MJ. (2009) Chapter 3: Aquatic Ecosystems in Northern Australia. In ‘Northern Australia 
Land and Water Science Review’. CSIRO, Canberra. (Pusey and Kennard 2009) 

PwC. (2016) Sacred Sites Processes and Outcomes Review. Northern Territory Government, Darwin. <https://
dhcd.nt.gov.au/_data/assets/pdf_file/0004/297148/sacred-sites-review.pdf>. (Sacred Sites Review 2016)

Q
Queensland Competition Authority. (2014) Coal Seam Gas Review Final Report. Queensland Government, Brisbane. 
(QCA 2014)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT494

Queensland Department of Employment, Economic Development and Innovation. (2011) Gas Well Head 
Safety Program, Final Report April 2011. Queensland Government, Brisbane. <https://www.dnrm.qld.gov.  
au/data/assets/pdf_ file/0007/126934/coal-seam-gas-well-head-inspection.pdf>. (QDEEDI 2011)

Queensland Department of Environment and Heritage Protection. (2013) Characterisation and Management 
of Drilling Fluids and Cuttings in the Petroleum Industry. Government of Queensland, Brisbane. (DEHP 2013)

Queensland Department of Environment and Heritage Protection. (2015) General beneficial use approval 
for drilling mud. Waste Reduction and Recycling Act 2011, ESR/2016/2231 Version 1.00. Government of 
Queensland, Brisbane. (DEHP 2015)

Queensland Department of Environment and Heritage Protection. (2017) Guideline: Issuing ‘chain of 
responsibility’ environmental protection orders under Chapter 7, Part 5, Division 2 of the Environmental 
Protection Act 1994.  <https://www.ehp.qld.gov.au/assets/documents/compliance/cm-gl-cora-env-
protect-order.pdf>. (Queensland DEHP Guideline)

Queensland Department of Environment and Heritage Protection. (2017) Hourly air quality data. Queensland 
Government, Brisbane. <http://www.ehp.qld.gov.au/air/data/search.php>. (Queensland DEHP 2017)

Queensland Department of Natural Resources and Mines. (2017) Code of Practice for the construction 
and abandonment of coal seam gas wells and associated bores in Queensland, Edition 3. Queensland 
Government, Brisbane. <https://www.dnrm.qld.gov.au/_data/assets/pdf_file/0011/119666/code-of- 
practice-csg-wells-and-bores.pdf> (Queensland DNRM 2017a)

Queensland Department of Natural Resources and Mines. (2017) Code of Practice for leak management, 
detection and reporting for petroleum production facilities, Version 3. Queensland Government, Brisbane. 
<https://www.dnrm.qld.gov.au/_data/assets/pdf_file/0009/1258038/code-of-practice-leak- 
management.pdf>. (Queensland DNRM 2017b)

Queensland Department of Science, Information Technology and Innovation. (2015) Guideline for 
the environmental assessment of subterranean aquatic fauna. Queensland Government, Brisbane. 
(Queensland DSITI 2015)

Queensland Gasfields Commission. (2015) Onshore Gas Well Integrity. Queensland Government, Brisbane. 
<http://www.gasfieldscommissionqld.org.au/gasfields>. (Queensland Gasfields Commission 2015a)

Queensland Gasfields Commission. (2015) Pipeline pointers - Learnings for pipeline stocktake in Queensland. 
Queensland Government, Brisbane. (Queensland Gasfields Commission 2015b)

Queensland Gasfields Commission. (2016) Onshore gas well integrity in Queensland, Australia. Queensland 
Government, Brisbane. <http://www.gasfieldscommissionqld.org.au/resources/gasfields/onshore-gas- 
well-integrity-in-qld.pdf> (Queensland Gasfields Commission 2016)

Queensland Gasfields Commission. (2017) On New Ground: Lessons from the development of the world’s first 
export coal seam gas industry. Queensland Government, Brisbane. (Queensland Gasfields Commission 2017a)

Queensland Gasfields Commission. (2017) Investing in regional communities. Queensland Government, 
Brisbane. <http://www.gasfieldscommissionqld.org.au/communities/local-business>. (Queensland 
Gasfields Commission 2017b)

Queensland Health. (2013) Coal seam gas in the Tara region: Summary risk assessment of health complaints 
and environmental monitoring data. Queensland Government, Brisbane.  <https://www.health.qld.gov.au/
research-reports/reports/environmental-health> (Queensland Health 2013)

Queensland Resources Council. (2016) Listening to the community (Second Edition). <https://www.qrc.org.
au/wp- content/uploads/2016/07/2016-QRC-LTC- Report_compressed.pdf>. (Queensland Resources 
Council 2016)

Queensland Treasury Corporation. (April 2017) Review of Queensland’s Financial Assurance Framework. 
Queensland Government, Brisbane. <https://s3.treasury.qld.gov.au/files/review-of-queenslands-financial-
assurance-framework.pdf>. (Queensland Financial Assurance Review)

R
Racicot A, Babin-Roussel V, Dauphinais JF, Joly JS, Noel P and Lavoie C. (2014) A framework to predict 
the impacts of shale gas infrastructures on the forest fragmentation of an agroforest region. Environmental 
Management 53, 1023–1033. (Racicot et al. 2014)



REFERENCES 495

Ramsay I, Holt E, Connor A and Jordan L. (2012) Management of salinity impacts from mine discharges in 
Central Queensland. Proceedings of the 2nd SETAC Australasia Conference 2012. (Ramsay et al. 2012) 

Randal MA. (1973) Groundwater in the Northern Wiso Basin and environs, Northern Territory. Bulletin 123, 
Bureau of Mineral Resources, Canberra. (Randal 1973)

Rankmore BR. (2006) Impacts of habitat fragmentation on the vertebrate fauna of the tropical savannas of 
Northern Australia. Charles Darwin University, Darwin. (Rankmore 2006)

Rankmore BR and Price OF. (2004) Effects of habitat fragmentation on the vertebrate fauna of tropical 
woodlands, Northern Territory. In ‘Conservation of Australia’s forest fauna’, Lunney D (ed). Royal Zoological 
Society of NSW, Mosman. (Rankmore and Price 2004)

Rauschert ESJ, Mortensen DA and Bloser SM. (2017) Human-mediated dispersal via rural road maintenance 
can move invasive propagules. Biological Invasions 19, 2047-2058. (Rauschert et al. 2017)

Reagan MT, Moridis G, Johnson JN and Keen ND. (2015) Numerical simulation of the environmental impact 
of hydraulic fracturing of tight/shale gas reservoirs on near-surface groundwater: background, base cases, 
shallow reservoirs, short-term gas and water transport. Water Resources Research 51, 1-31. (Reagan et al. 
2015)

Reeves J. (1998) Building on Land Rights for the Next Generation - Review of the Aboriginal Land Rights (NT) 
Act 1976. Australian Government, Canberra. (Reeves Review)

Reeves JM, Chivas AR, Garcia A, Holt S, Couapel MJJ, Jones BG, Cendon DI and Fink D. (2008) The 
sedimentary record of palaeoenvironments and sea-level change in the Gulf of Carpentaria, Australia, through 
the last glacial cycle. Quaternary International 183, 3-22. (Reeves et al. 2008)

Remote Area Health Corps. (2009) Community Profile Elliott - (Kuluminitini). <https://www.rahc.com.au/sites/
default/files/documents/community_profiles/Elliott%20Community%20Profile.pdf>. (Remote Area Health 
Corps 2009)

Rich C and Longcoren T. (2006) Ecological Consequences of Artificial Night Lighting. Island Press, California. 
(Rich and Longcoren 2006)

Richards AE, Andersen AN, Schatz J, Eager R et al. (2012) Savanna burning, greenhouse gas emissions and 
Indigenous livelihoods: Introducing the Tiwi Carbon Study. Austral Ecology 37, 712-723. (Richards et al. 2012)

RISC Advisory. (July 2013) ASX Reserves and Resources Reporting for Oil and Gas Companies. Public Seminars 
Perth, Adelaide, Sydney, Brisbane, Melbourne. <https://www.asx.com.au/documents/asx-compliance/asx-
oil-and-gas-risc-presentation-july-2013_2.pdf>. (RISC 2013)

Robertson B. (2016) Pipe Dream, A Financial Analysis of the Northern Gas Pipeline. Institute of Energy 
Economics and Financial Analysis. (Robertson 2016)

Robins B. (15 May 2017). Gas industry has “lost the trust of the public”. The Sydney Morning Herald (online). 
<https://www.smh.com.au/business/gas-industry-has-lost-the-trust-of-the-public-20170515-gw50vd.
html>. (Robins 2017)

Rocha-Valadez T, Hasan AR, Mannan S and Kabir CS. (2014) Assessing Wellbore Integrity in Sustained-Casing- 
Pressure Annulus. SPE-169814. SPE Drilling and Completion 29(1), 131–138. (Rocha-Valadez et al. 2014)

Rodriguez RS and Soeder DJ. (2017) Evolving water management practices in shale oil and gas development. 
Journal of Unconventional Oil and Gas Resources 10, 18-24. (Rodriguez and Soeder 2017)

Rogers JD, Burke TL, Osborn SG and Ryan JN. (2015) A framework for identifying organic compounds of 
concern in hydraulic fracturing fluids based on their mobility and persistence in groundwater. Environmental 
Science and Technology Letters 2, 158-164. (Rogers et al. 2015)

Rose B. (1995) Land Management Issues: attitudes and perceptions amongst Aboriginal people of central 
Australia. Central Land Council. (Rose 1995)

Ross H. (1990) Community Social Impact Assessment: A Framework for Indigenous Peoples. Environmental 
Impact Assessment Review 10, 185-193. (Ross 1990)

Rossiter NA, Setterfield SA, Douglas MM and Hutley LB. (2003) Testing the grass-fire cycle: alien grass invasion 
in the tropical savannas of northern Australia. Diversity and Distributions 9, 169-176. (Rossiter et al. 2003)

Roth J, Reeves C, Johnson C, De Bruijn G, Bellabarba M, Le Roy-Delage S and Bulte-loyer H. (2008) 
Innovative hydraulic isolation material preserves well integrity. SPE-112715. Proceedings of the Society of 



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT496

Petroleum Engineers/International Association of Drilling Contractors Drilling Conference 2, 1033–1046. 
(Roth et al. 2008)

Royal Society and Royal Academy of Engineering. (2012) Shale gas extraction in the UK: a review of hydraulic 
fracturing. (Royal Society Report)

Rumler M. (2011) Free, Prior and Informed Consent: A review of Free, Prior and Informed Consent in Australia. 
Oxfam Australia. (Rumler 2011)

Russell-Smith J and Bowman DMJS. (1991) Conservation of monsoon rainforest isolates in the Northern 
Territory, Australia. Biological Conservation 59, 51-63. (Russell-Smith and Bowman 1991) 

Russell-Smith J, Cook GD, Cooke PM, Edwards AC, Lendrum M, Meyer CP and Whitehead PJ. (2013) 
Managing fire regimes in north Australian savannas: applying Aboriginal approaches to contemporary global 
problems. Frontiers in Ecology and the Environment 11, 55–63. (Russell-Smith et al. 2013)

Russell-Smith J, Ryan PG, Klessa D, Waight G and Harwood R. (1998). Fire regimes, fire-sensitive vegetation 
and fire management of the sandstone Arnhem Plateau, monsoonal northern Australia. Journal of Applied 
Ecology 35, 829-846. (Russell-Smith et al. 1998)

Russell-Smith J, Whitehead PJ and Cooke PM. (2009) Culture, ecology and economy of fire management in 
north Australian savannas: Rekindling the Wurrk tradition. CSIRO Publishing, Collingwood, Australia. (Russell- 
Smith et al. 2009)

Ryan P and Shanks B. (July 1996) Tailings dams. The Bird Observer. (Ryan and Shanks 1996)

S
Saddler H and Gotham K. (2013) Review of methods for the estimation of greenhouse gas emissions from 
diffuse sources associated with unconventional gas fields. Australian Government, Canberra. (Saddler and 
Gotham 2013)

SA Department of Manufacturing, Innovation, Trade, Resources and Energy. (2012) Roadmap for 
Unconventional Gas Projects in South Australia. Government of South Australia, Adelaide.

SA Department of Premier and Cabinet. (2017) Petroleum and Geothermal Energy Act 2000 Compliance 
Report 2016. SA Government, Adelaide. (SA 2016 Compliance Report)

SA Department of State Development. (2015) Submission to the Inquiry into Unconventional Gas (Fracking) in 
the South East of South Australia. Government of South Australia, Adelaide.

SA Department of the Premier and Cabinet.  (2017) Roundtable for Oil and Gas, Working Group 5 - cost- 
effective and trustworthy GHG detection. Government of South Australia, Adelaide. <http://petroleum.
statedevelopment.sa.gov.au/roundtable_for_oil_and_gas/working_group_5_-_cost-effective_and_
trustworthy_ghg_detection> (SA Roundtable for Oil and Gas 2017) 

Santos I and Maher D. (2012) Submission on national greenhouse and energy reporting (measurement) 
determination 2012-F fugitive emissions from coal seam gas. Southern Cross University. (Santos and Maher 
2012).

Santos Limited. (2012) NSW CSG. Environmental breaches in the Pilliga State Forest. <http://www.coal-seam-
gas.com/accidents/NSW_CSG_factsheet_environmental_breaches_Pilliga_Forest_Mar2012.pdf>. (Santos 
2012)

Santos Limited. (2016) Santos GLNG Gas Field Development. Water quality management. Prepared for Santos 
GLNG by EHS Support Pty Ltd, November 2016. Included with Santos submission 232 (Santos 2016a)

Santos Limited. (2016) Appendices T2 (Health Impact Assessment) and T3 (Chemicals Risk Assessment) to the 
Narrabri Gas Project Environmental Impact Statement. <http://majorprojects.planning.nsw.gov.au/index.
pl?action=view_job&job_id=6456>. (Santos 2016b)

SA Parliament Natural Resources Committee. (29 November 2016) Inquiry Into Unconventional Gas (Fracking) 
Final Report. Parliament of South Australia, Adelaide. (SA Report)

Satoh H, Shimoda S, Yamaguchi K, Kato H, Yamashita Y, Miyashiro K and Saito S. (2013) The Long-term 
Corrosion Behavior of Abandoned Wells Under CO2 Geological Storage Conditions. Energy Procedia 37, 
5781–5792. (Satoh et al. 2013)

Saunders PJ, McCoy D, Goldstein R et al. (2016) A review of the public health impacts of unconventional 
natural gas. Environmental Geochemistry and Health. (Saunders et al. 2016)



REFERENCES 497

Saunois M et al. (2016) The global methane budget 2000-2012. Earth System Science Data 8, 1-54.   
(Saunois et al. 2016)

Scambary and Lewis. (2016) Sacred Bodies and Ore Bodies: conflicting commodification of landscape by 
Indigenous peoples and miners in Australia’s Northern Territory. In ‘ The Right to Protect Sites: Indigenous Heritage 
Management in the Era of Native Title’. AIATSIS Research Publications, Canberra. (Scambary and Lewis 2016)

Schafft KA, Borlu Y and Glenna L. (2013) The Relationship between Marcellus Shale Gas Development in 
Pennsylvania and Local Perceptions of Risk and Opportunity. Rural Sociology 78, 143–166. (Schafft, Borlu and 
Glenna 2013)

Schmidt CW. (2011) Blind rush? Shale gas boom proceeds amid human health questions. Environmental 
Health Perspectives 119, A348-A353. (Schmidt 2011)

Scholes B, Lochner PA, Schreiner G et al. (2016) Shale Gas Development in the Central Karoo: a Scientific 
Assessment of the Opportunities and Risks. Council for Scientific and Industrial Research, Pretoria, South 
Africa. (Scholes et al. 2016)

Schout G, Hartog N, Hassanizadeh SM and Griffioen J. (2017) Impact of an historic underground gas well 
blowout on the current methane chemistry in a shallow groundwater system. Proceedings of the National 
Academy of Sciences 115(2), 1-6. (Schout et al. 2017)

Schultz R, Stern V, Novakovic M, Atkinson G and Gu YJ. (2015) Hydraulic fracturing and the Crooked Lake 
sequences: Insights gleaned from regional seismic networks. Geophysical Research Letters 42, 2750-2758. 
(Schultz et al. 2015)

Schwietzke S, Pétron G, Conley S, Pickering C, Mielke-Maday I, Dlugokencky EJ, Tans EJ et al. (2017) 
Improved Mechanistic Understanding of Natural Gas Methane Emissions from Spatially Resolved Aircraft 
Measurements. Environmental Science and Technology 51, 7286-7294. (Schwietzke et al. 2017) 

Schwietzke S, Sherwood O, Bruhwiler L, Miller J, Etiope G, Dlugokencky E, Michel S, Arling V, Vaughn 
B, White J, and Tans P. (2016) Upward revision of global fossil fuel methane emissions based on isotopic 
database. Nature 538, 88-91. (Schwietzke et al. 2016)

Scientific Inquiry into Hydraulic Fracturing in the Northern Territory. (20 February 2017) Background and 
Issues Paper. Hydraulic Fracking Inquiry, Darwin. (Issues Paper)

Scott R. (July 2016). Independent review of the Gasfields Commission Queensland and associated matters. 
Queensland Department of State Development, Brisbane. (Gasfields Commission Review)

Scrimgeour I. (2016) Summary of current knowledge of petroleum geology, shale gas resources and 
exploration in the Beetaloo Sub-basin. Information Provided by the Northern Territory Geological Survey to 
the Scientific Inquiry into Hydraulic Fracturing in the Northern Territory. (Scrimgeour 2016)

Serje M. (2017) Social relations: A critical reflection on the notion of social impacts as change. Environmental 
Impact Assessment Review 65, 139-146. (Serje 2017)

Serov P, Kuginis L and Williams JP. (2012) Risk assessment guidelines for groundwater dependent ecosystems. 
Volume 1 - The conceptual framework. NSW Government, Sydney. (Serov et al. 2012)

Setterfield SA, Rossiter-Rachor NA, Douglas MM et al. (2013) Adding fuel to the fire: the impacts of non-native 
grass invasion on fire management at a regional scale. PLOS ONE 8, e59144. (Setterfield et al. 2013)

Sheldon F, Boulton AJ and Puckridge JT. (2003) Variable Connection Structures Invertebrate Composition in 
Dryland Rivers. Records of the South Australian Museum Monograph Series 7: 119-130. (Sheldon et al. 2003)

Sheldon F, Bunn SE, Hughes JM, Arthington AH, Balcombe SR and Fellows CS. (2010) Ecological Roles and 
Threats to Aquatic Refugia in Arid Landscapes: Dryland River Waterholes. Marine and Freshwater Research 
61(8), 885-895. (Sheldon et al. 2010)

Sherwood OA, Rogers JD, Lackey G, Burke TL, Osborn SG and Ryan JN. (2016) Groundwater methane in 
relation to oil and gas development and shallow coal seams in the Denver-Julesburg Basin of Colorado. 
Proceedings of the National Academy of Sciences 113, 8391–8396. (Sherwood et al. 2016)

Sherwood et al. (2017) Global inventory of gas geochemistry data from fossil fuel, microbial and biomass 
burning (Version 2017), Earth System Science Data. (Under review). (Sherwood et al. 2017)

SHIP Shale Gas Information Platform. (2017) Induced seismicity. GFZ German Research Centre for Geosciences. 
<http://www.shale-gas-information-platform.org/categories/induced-seismicity.html>. (SHIP 2017)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT498

Simovich MA and Hathaway SA. (1997) Diversified Bet-Hedging as a Reproductive Strategy of Some Ephemeral 
Pool Anostracans (Branciopoda). Journal of Crustacean Biology 17(1), 38-34. (Simovich and Hathaway 1997)

Skone TJ, Littlefield J, Marriott J, Cooney G, Demetrion et al. (2016) Life cycle analysis of natural gas 
extraction and power generation. National Energy Technology Laboratory. (Skone et al. 2016)

Slonecker E, Milheim L, Roig-Silva C, Malizia A, Marr D and Fisher G. (2012) Landscape consequences of 
natural gas extraction in Bradford and Washington Counties, Pennsylvania, 2004−2010. Geological Survey 
Open-File Report 2012-1154. <http://pubs.usgs.gov/of/2012/1154>. (Slonecker et al. 2012)

Smith CJB, Smith LM and Spowage AC. (2016) The Production Benefits of Effective Well Integrity Management. 
In Offshore Technology Conference. (Smith et al. 2016)

Smith GB, Donato B, Gillespie G, Griffiths R and Rowntree J. (2008) Ecology of a hypersaline gold mining 
tailings facility in the Eastern Goldfields of Western Australia: a case study. International Journal of Mining, 
Reclamation and Environment 22, 154 – 173. (Smith et al. 2008)

Smith RC. (1990) Preface - Well Cementing. Developments in Petroleum Science 28, 1-6. (Smith 1990)

Smyth A, Friedel M and O’Malley C. (2009) The influence of buffel grass (Cenchrus ciliaris) on biodiversity in an 
arid Australian landscape. The Rangeland Journal 31, 307-320. (Smyth et al. 2009)

Sosa I. (2011) License to Operate – Indigenous Relations and Free Prior and Informed Consent in the Mining 
Industry. Sustainanalytics. (Sosa 2011)

Souther S, Tingley MW, Popescu VD, Hayman DT, Ryan ME et al. (2014) Biotic impacts of energy development 
from shale: research priorities and knowledge gaps. Frontiers in Ecology and the Environment 12, 330–338. 
(Souther et al. 2014)

Sparke SJ, Conway R, and Copping S. (2011) “The seven pillars of well integrity management”: The design and 
implementation of a well integrity management system, SPE-142449. SPE Coiled Tubing and Well Intervention 
Conference and Exhibition 2011, 141–156. (Sparke et al. 2011)

Standards Australia/Standards New Zealand. (2006) HB 203:2006, Environmental risk management — 
Principles and process. (AS/NZS 2006) 

Standards Australia/Standards New Zealand. (2009) AS/NZS ISO 31000:2009, Risk management – Principles 
and guidelines. (AS/NZS 2009)

Standards Australia/Standards New Zealand. (2012) HB 203:2012, Managing environment-related risk.  
(AS NZS 2012)

Standards Norway. (2013) Well integrity in drilling and well operations. (NORSOK D-010 Rev. 4). (4th ed.). 
(NORSOK D-010 Rev. 4)

State Review of Oil and Natural Gas Environmental Regulations. (2017) 2017 Guidelines. <http://www. 
strongerinc.org/wp-content/uploads/2017/09/2017-STRONGER-Guidelines.pdf>. (STRONGER Guidelines) 

Steen M. (2001) Greenhouse gas emissions from fossil fuel fired power generation systems. Joint Research 
Centre, European Commission. (Steen 2001)

Steffen W. (2015) Unburnable carbon: why we need to leave fossil fuels in the ground. Climate Council of 
Australia. (Steffen 2015) 

Steinzor N, Subra W and Sumi L. (2013) Investigating links between shale gas development and health 
impacts through a community survey project in Pennsylvania. New Solutions 23, 55-83. (Steinzor et al. 2013)

Stern PC, Webler T and Small MJ. (2014) Special issue: Understanding the risks of unconventional shale gas 
development. Environmental Science and Technology 48. (Stern et al. 2014)

Stevens P. (2003) Resource impact - curse or blessing? A literature survey. Report to IPIECA, Centre for Energy, 
Petroleum and Mineral Law and Policy, University of Dundee, Dundee, UK. 

Stewart J. (1991) Report to the Minister for Aboriginal  Affairs under section 10(4) of the Aboriginal and Torres 
Strait Islander Heritage Protection Act 1984 on the Kakadu conservation zone. Australian Government, 
Canberra. (Stewart 1991)

Stock A, Steffen W, Bourne G, Stock P and Rice M. (2017) Pollution and Price: The cost of investing in gas. 
Climate Council. (Stock, Steffen et al. 2017)



REFERENCES 499

Stone CH, Eustes AW and Fleckenstein WW. (2016) A Continued Assessment of the Risk of Migration of 
Hydrocarbons or Fracturing Fluids into Fresh Water Aquifers in the Piceance, Raton, and San Juan Basins of 
Colorado. SPE-181680-MS. Society of Petroleum Engineers Annual Technical Conference and Exhibition. 
(Stone et al. 2016a)

Stone CH, Fleckenstein WW and Eustes AW. (2016) An Assessment of the Probability of Subsurface 
Contamination of Aquifers from Oil and Gas Wells in the Wattenberg Field, Modified for Water Well Location. SPE-
181696-MS. Society of Petroleum Engineers Annual Technical Conference and Exhibition. (Stone et al. 2016b)

Stone EL, Jones G and Harris S. (2009) Street lighting disturbs commuting bats. Current Biology 19, 1123–1127. 
(Stone et al. 2009)

Stowar M, Pidgeon R, Humphrey C and Boyden J. (1997) Effects of suspended solids on stream biota 
downstream of a road crossing on Jim Jim Creek, Kakadu National Park: Final Report. Internal Report 244, 
Supervising Scientist, Canberra. (Stowar et al. 1997)

Stringfellow WT, Camarillo MK, Domen JK, Sandelin WL et al. (2017) Identifying chemicals of concern in hydraulic 
fracturing fluids used for oil production. Environmental Pollution 220, 413-420. (Stringfellow et al. 2017)

Suckow A, Taylor A, Davies P and Leaney F. (2016) Geochemical baseline monitoring. Final Report. CSIRO 
Australia. (Suckow et al. 2016)

Suckow A, Taylor A, Davies P and  Leaney F. (2017) A multi-tracer study in the Hutton Sandstone aquifer, 
Australia: How “wrong ages” give us deeper insights into aquifer structure and effective deep recharge to a 
double porosity system. Geophysical Research Abstracts 19, 5865. (Suckow et al. 2017)

Suter PJ, Goonan PM, Beer JA and Thompson TB. (1995) The Response of Chironomid Populations to Flooding 
and Drying in Flood Plain Wetlands of the Lower River Murray in South Australia. In ‘Chironomids from Genes 
to Ecosystems’.  CSIRO. (Suter et al. 1995)

T
Taoutaou S. (2010). Well Integrity – Expert View. Middle East Oil and Gas Technology Review. (Taoutaou 2010) 

Tasker TL, Piotrowski PK, Dorman FL and Burgos WD. (2016) Metal associations in Marcellus shale and fate 
of synthetic hydraulic fracturing fluids reacted at high pressure and temperature. Environmental Engineering 
Science 33, 753-765. (Tasker et al. 2016)

Tasmania Department of Primary Industries, Parks, Water and Environment. (25 February 2015). Review of 
Hydraulic Fracturing in Tasmania Final Report. Tasmanian Government, Hobart. 

Territory Labor. (2016) Healthy Environment, Strong Economy. A Territory Labor Policy Paper. <https://
territorylabor.com.au/Portals/territorylabor-staging/docs/HealthyEnvironmentStrongEconomy.pdf>. 
(Territory Labor 2016)

Territory Natural Resource Management. (2016) Carbon in the Northern Territory. <https://docs.wixstatic.com/
ugd/da28f0_5bc40bcd562e4e8f9bd4cc7eb58f9008.pdf> (TNRM 2016)

Texas Railroad Commission.  (1976) Texas Administrative Code. Title 16. Economic Regulation Part 1. Chapter 
3: Oil and Gas Division. <http://www.rrc.state.tx.us/media/37633/chapter3-all-text-effective-january1-2017. 
pdf>. (Texas Railroad Commission 1976)

Texas Railroad Commission. (2016) State Managed Cleanup Program. State of Texas. <http://www.rrc.state. 
tx.us/oil-gas/environmental-cleanup-programs/site-remediation/state-managed-cleanup-program/>. 
(Texas Railroad Commission 2016)

Thackway R and Cresswell ID. (1995) An Interim Biogeographic Regionalisation for Australia: a framework for 
establishing the national system of reserves, Version 4.0. Australian Nature Conservation Agency, Canberra. 
<http://www.environment.gov.au/land/nrs/science/ibra#ibra>. (Thackway and Cresswell 1995)

The Academy of Medicine, Engineering and Science of Texas. (2017) Environment and Community Impacts of 
Shale Development in Texas. Task Force on Environmental and Community Impacts of Shale Development. 
doi: 10.25238/TAMESTstf.6.2017. (TAMEST 2017)

The Interorganizational Committee on Principles and Guidelines for Social Impact Assessment. (2003) 
US Principles and Guidelines: Principles and guidelines for social impact assessment in the USA. Impact 
Assessment and Project Appraisal 21, 231-250. (IOGCP 2003)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT500

The Pew Charitable Trusts. (2017) My Country, Our Outback. Voices From the Land on Hope and Change in 
Australia’s Heartland. <http://www.pewtrusts.org/en/research-and-analysis/reports/2017/06/my-country-
our-outback-voices-from-australias-remote-heartland>. (The Pew Charitable Trusts 2017)  

Thomson I, Boutilier R, and Darling P. (2011) SME mining engineering handbook: Society for Mining, Metallurgy 
and Exploration. Littleton, Colorado. (Thomson, Boutilier and Darling 2011)

Tickell SJ. (2003) Water Resources Mapping Barkly Tablelands. Water Resources Division, Northern Territory 
Government, Darwin. (Tickell 2003)

Tickell SJ. (2015) Investigation drilling in the south western Daly Basin. Technical Report No. 3/2015D. Northern 
Territory Government, Darwin. (Tickell 2015)

Tickell SJ and Bruwer Q. (2017) Georgina Basin Groundwater Assessment: Daly Waters to Tennant Creek, 
Technical Report 17/2017. Northern Territory Government, Darwin. (Tickell and Bruwer 2017)

Torres L, Yadav OM and Khan E. (2016) A review on risk assessment techniques for hydraulic fracturing water 
and produced water management implemented in onshore unconventional oil and gas production. Science of 
the Total Environment 539, 478-493. (Torres et al. 2016)

Townsend S, Humphrey C, Choy S, Dobbs R, Burford M, Hunt R, Jardine T, Kennard M, Shellberg J and 
Woodward E. (2012) Monitoring River Health in the Wet-dry Tropics: Strategic Considerations, Community 
Participation and Indicators. Australian Griffith University, Brisbane. <http://track.org.au/sites/default/files/
managed/file-attach/biblio/TRaCK_Monitoring%20River%20Health_FINAL.pdf>. (Townsend et al. 2012)

Townsend-Small A et al. (2016) Emissions of coalbed and natural gas methane from abandoned oil and gas 
wells in the United States. Geophysical Research Letters 43(5), 2283–2290. (Townsend-Small et al. 2016)

Trombulak SC and Frissell CA. (2000) Review of ecological effects of roads on terrestrial and aquatic 
communities. Conservation Biology 14, 18−30. (Trombulak and Frissell 2000)

Tropical Savannas CRC. (2017) The West Arnhem Land Fire Abatement Project (WALFA). <http://savanna.cdu.
edu.au/information/arnhem_fire_project.html>. (Tropical Savannas CRC 2017)

Tustin AW, Hirsch AG, Rasmussen SG, Casey JA et al. (2017) Associations between unconventional natural gas 
development and nasal and sinus, migraine headache, and fatigue symptoms in Pennsylvania. Environmental 
Health Perspectives 125, 189-197. (Tustin et al. 2017)

U
Uhlmann V, Rifkin W, Everingham JA, Head B and May K. (2014) Prioritising indicators of cumulative socio- 
economic impacts to characterise rapid development of onshore gas resources. The Extractive Industries and 
Society 1(2), 189-199.

UK Government. (2017) Guidance on fracking: developing shale gas in the UK. <https://www.gov.uk/
government/publications/about-shale-gas-and-hydraulic-fracturing-fracking/developing-shale-oil-and-
gas-in-the-uk>. (UK Government 2017)

UK Onshore Oil and Gas. (2016) UK Onshore Shale Gas Well Guidelines: Exploration and appraisal phase. 
Issue 4. <www.ukorg.org.uk/images/ukoog/pdfs/Shale_Gas_Well_Guidelines_issue_4.pdf>.   
(UK Onshore Oil and Gas 2016)

UK Task Force on Shale Gas. (2015) UK Task Force on Shale Gas - Reports.  <https://www.
taskforceonshalegas.uk/reports>. (UK Task Force on Shale Gas 2015)

UN Commission on Human Rights. (2005) Standard-setting: Legal Commentary on the Concept of Free, Prior 
and Informed Consent. Sub-Commission on the Promotion and Protection of Human Rights, Working Group 
on Indigenous Populations. (UN Commission on Human Rights 2005)

Unconventional oil and gas. (December 9 2014) A guide to Australia’s key unconventional gas basins. <http://
www.unconventionaloilandgas.com.au/wheres-the-gas-a-guide-to-australias-key-unconventional-gas-
basins/>. (UOG 2014)

United Nations Conference on Environment and Development. (1992) Rio Declaration on Environment and 
Development. <http://www.unesco.org/education/pdf/RIO_E.PDF>. (1992 Rio Declaration)

United Nations Framework Convention on Climate Change. (2016) Paris Agreement. <http://unfccc.int/paris_
agreement/items/9485.php>. (UNFCCC 2016)



REFERENCES 501

United Nations General Assembly. (2007) United Nations Declaration of the Rights of Indigenous Peoples. 
<http://www.un.org/esa/socdev/unpfii/documents/DRIPS_en.pdf>. (UNDRIP 2007)

University of Queensland. (2016) Boomtown Toolkit. <https://boomtown-toolkit.org>. (UQ Boomtown  
Toolkit 2016)

University of Queensland Centre for Coal Seam Gas. (2017) Plugging CSG wells with bentonite and other 
expansive clays. <http://research.ccsg.uq.edu.au/projects/plugging-csg-wells-bentonite-and-other-
expansive-clays> (UQ CCSG 2017)

US Energy Information Administration. (September 2015) Technically Recoverable Oil and Shale Gas 
Resources: Australia. <https://www.eia.gov/analysis/studies/worldshalegas/>. (US EIA 2015).

US Energy Information Administration. (2017) How much carbon dioxide is produced when different fuels are 
burned? <https://www.eia.gov/tools/faqs/faq.php?id=73&t=11>. (US EIA 2017).

US Environmental Protection Agency. (2012) Regulatory impact analysis. Final new source performance 
standards and amendments to the national emissions standards for hazardous air pollutants for the oil and 
natural gas industry. <https://www3.epa.gov/ttn/ecas/regdata/RIAs/oil_natural_gas_final_neshap_nsps_ 
ria.pdf> (US EPA 2012)

US Environmental Protection Agency. (2015) Report: Retrospective Case Study in Killdeer, North Dakota. 
<https://www.epa.gov/hfstudy/report-retrospective-case-study-killdeer-north-dakota-pdf>. (US EPA 2015)

US Environmental Protection Agency. (December 2016) Hydraulic fracturing for oil and gas: Impacts from 
the hydraulic fracturing water cycle on drinking water resources in the United States. <https://cfpub.epa.gov/
ncea/hfstudy/recordisplay.cfm?deid=332990>. (US EPA 2016a)

US Environmental Protection Agency. (2016) Support Center for Regulatory Atmospheric Modeling (SCRAM). 
<https://www3.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod> (US EPA 2016b)

US Environmental Protection Agency. (2016) New source performance standards and permitting requirements.
https://www.epa.gov/controlling-air-pollution-oil-and-natural-gas-industry/new-source-performance-
standards-and (US EPA 2016c)

US Environmental Protection Agency. (2017) Oil and natural gas sector: Emission standards for new, 
reconstructed, and modified sources: Stay of certain requirements. <https://www.epa.gov/controlling-air-
pollution-oil-and-natural-gas-industry/epa-proposes-stay-oil-and-gas-standards-two-0>. (US EPA 2017)

US Environmental Protection Agency. (2017)  Inventory of US greenhouse gas emissions and sinks 1990 - 2015. 
<https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and- sinks-1990-2015>.  
(US EPA 2017a)

US Environmental Protection Agency. (2017) Method 21 determination of volatile organic leaks. August. 
<https://www.epa.gov/sites/production/files/2017-08/documents/method_21.pdf> (US EPA 2017b).

US Environmental Protection Agency. (2017) Risk Tools and Databases. <https://www.epa.gov/risk/risk-
tools-and-databases>. (US EPA 2017c)

US Environmental Protection Agency. (2017) Understanding Global Warming Potentials. <https://www.epa.
gov/ghgemissions/understanding-global-warming-potentials>. (US EPA 2017d).

US Geological Survey. (2017) Induced earthquakes, myths and misconceptions. <https://earthquake.usgs. 
gov/ research/induced/myths.php>. (USGS 2017)

US National Petroleum Council. (2011) Paper #2-25 Plugging and abandonment of oil and gas wells. 
Prepared by the Technology Subgroup of the Operations and Environment Task Group. <http://www.
npc.org/Prudent_Development-Topic_Papers/2-25_Well_Plugging_and_Abandonment_Paper.pdf>. 
(US National Petroleum Council 2011)

V
Vacher CA, Antille DL, Huth NI and Raine SR. (2016) Assessing erosion processes associated with 
establishment of coal seam gas pipeline infrastructure in Queensland, Australia. Presented at the American 
Society of Agricultural and Biological Engineers Annual International Meeting. (Vacher et al. 2016)

Vacher CA, White S, Eberhard J, Schmidt E, Huth NI and Antille DL. (2014) Quantifying the impacts of coal 
seam gas activities on the soil resource of agricultural lands in Queensland, Australia. Presented at the 
American Society of Agricultural and Biological Engineers Annual International Meeting. (Vacher et al. 2014)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT502

Vanclay F. (2003) International Principles For Social Impact Assessment. Impact Assessment and Project 
Appraisal 21, 5-12. (Vanclay 2003)

Vanclay F. (2006) Principles for social impact assessment: a critical comparison between the international and 
US documents. Environmental Impact Assessment Review 26, 3–14. (Vanclay 2006)

Vanclay F, Esteves AM, Aucamp I and Franks D. (2015) Social impact assessments: guidance for assessing 
and managing the social impacts of projects. International Association for Impact Assessment.  
(Vanclay et al. 2015)

Van Stempvoort D, Maathuis H, Jaworski E, Mayer B and Rich K. (2005) Oxidation of fugitive methane in 
groundwater linked to bacterial sulfate reduction. Ground Water 43, 187–199. (Van Stempvoort et al 2005)

Vanschoenwinkel B, Seaman M and Brendonck L. (2010) Hatching phenology, life history and egg bank size of 
fairy shrimp Branchipodopsis spp. (Branchiopoda, Crustacea) in relation to the ephemerality of their rock pool 
habitat. Aquatic Ecology 44, 771–780. (Vanschoenwinkel et al 2010)

Veiguela M, Hurtado A, Eguilior S, Recreo F, Roqueni N and Loredo J. (2016) A risk assessment tool applied to 
the study of shale gas resources. Science of the Total Environment 571, 551-560. (Veiguela et al. 2016)

Vic. Environment and Planning Committee. (December 2015) Inquiry into Onshore Unconventional Gas in 
Victoria Final Report. Parliament of Victoria, Melbourne.

Vic. Environment Protection Authority.  (1986) The AUSPLUME Gaussian Plume Dispersion Model, First Edition, 
Publication 264. Victorian Government, Melbourne. (Victorian EPA 1986)

Vic. Environment Protection Authority. (2006) Hydrogeological assessment (groundwater quality) guidelines, 
Publication 668. Victorian Government, Melbourne. <http://www.epa.vic.gov.au/~/media/Publications/668. 
pdf>. (Victorian EPA 2006)

Vidic, RD, Brantley SL, Vandenbossche JM, Yoxtheimer D and Abad JD. (2013) Impact of Shale Gas 
Development on Regional Water Quality. Science 340. (Vidic et al 2013) 

Vignes B and Aadnoy BS. (2010) Well-Integrity Issues Offshore Norway. In Society of Petroleum Engineers/ 
International Association of Drilling Contractors Drilling Conference. Orlando, Florida. (Vignes and Aadnoy 2010)

Vojnovic P, Michelson G, Jackson D and Bahn S. (2014) Adjustment, well-being and help-seeking among 
Australian FIFO mining employees. Australian Bulletin of Labour 40, 242–261. (Vojnovic et al. 2014)

Vowles K. (12 September 2017) Restoring Trust in Government. Media release. <http://newsroom.nt.gov. 
au/#mediaRelease/23660>. (Vowles, media release, 12 September 2017)

W
WA Department of Health. (2015) Hydraulic fracturing for shale and tight gas in Western Australian drinking 
water supply areas. Human health risk assessment. Government of Western Australia, Perth. <http://ww2.
health.wa.gov.au/~/media/Files/Corporate/Reports%20and%20publications/PDF/Hydraulic-Fracturing-
HHRA-18June%202015.ashx>. (WA Department of Health 2015)

WA Department of Mines, Industry Regulation and Safety. (2017) Schedule of Fees. Government of 
Western Australia, Perth.<http://www.dmp.wa.gov.au/Documents/Petroleum/PD-PTLA-ALS-100D.pdf>. 
(WA Schedule of Fees)

WA Department of Primary Industries and Regional Development. (2017) What is Royalties for Regions? 
Government of Western Australia, Perth. <http://www.drd.wa.gov.au/rfr/Pages/default.aspx>.   
(WA Department of Primary Industries and Regional Development 2017)

WA Environmental Protection Authority. (2007) Guidance for the assessment of environmental factors: 
Sampling methods and survey considerations for subterranean fauna in Western Australia. Government of 
Western Australia, Perth. <http://www.epa.wa.gov.au/policies-guidance/technical-guidance-sampling-
methods-subterranean-fauna>. (WA EPA 2007)

WA Environmental Protection Authority. (2016) Technical Guidance - Subterranean fauna survey. Government 
of Western Australia, Perth. <http://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/
Technical%20Guidance-Subterranean%20fauna-Dec2016.pdf>. (WA EPA 2016)

WA Standing Committee on Environment and Public Affairs. (November 2015) Implications for Western 
Australia of Hydraulic Fracturing for Unconventional Gas. Report 42, Parliament of Western Australia, Perth. 
<http://www.dmp.wa.gov.au/Documents/Petroleum/Report42-HydraulicFracturing_UnconventionalGas.
pdf>. (WA Report)



REFERENCES 503

Walker GR and Mallants D. (2014) Methodologies for Investigating Gas in Water Bores and Links to Coal Seam 
Gas Development. CSIRO, Australia. (Walker and Mallants 2014)

Waltham NW, Burrows D, Butler B, Wallace J, Thomas C, James C and Brodie J. (2013) Waterhole Ecology in 
the Flinders and Gilbert Catchments. CSIRO, Australia. (Waltham et al. 2013)

Walton A, McCrea R and Leonard R. (2014) CSIRO Survey of community wellbeing and responding to change: 
Western Downs region in Queensland. <https://gisera.org.au/wp-content/uploads/2016/04/socioeco-
proj-3- community-wellbeing-report.pdf> (Walton et al. 2014)

Walton AM, McCrea R, Leonard R and Williams R. (2013) Resilience in a Changing Community Landscape of Coal 
Seam Gas: Chinchilla in Southern Queensland, Journal of Economic and Social Policy 15. (Walton et al. 2013)

Ward S and Harrison L. (2009) Recognising sites of conservation significance for biodiversity values in the 
Northern Territory. Northern Territory Government, Darwin. (Ward and Harrison 2009)

Ward T. (2011) The Right to Free, Prior and Informed Consent: Indigenous Peoples’ Participation Rights within 
International Law. Northwestern Journal of International Human Rights 10(2), 54-84. (Ward 2011)

Warfe DM, Pettit NE, Davies PM et al. (2011) The ‘wet-dry’ in the wet-dry tropics drives river ecosystem structure 
and processes in northern Australia. Freshwater Biology 56, 2169-2195. (Warfe et al. 2011)

Warner NR, Christie CA, Jackson RB and Vengosh A. (2014) Impacts of shale gas wastewater disposal on water 
quality in Western Pennsylvania. Environmental Science and Technology 47, 11849-11857. (Warner et al. 2014)

Warpinski NR, Du J and Zimmer U. (2012) Measurements of Hydraulic Fracture Induced Seismicity in Gas 
Shales. Society of Petroleum Engineers, Richardson, Texas. <http://www.baroididp.com/premium/tech_
papers/source_files/pe/ H09022_SPE151597.pdf> (Warpinski et al. 2012)

Watson T. (2004) Surface Casing Vent Flow Repair-A Process. Proceedings of Canadian International 
Petroleum Conference 1–8. (Watson 2004) Watson T and Bachu S. (2009) Evaluation of the potential for gas 
and CO2 leakage along wellbores. SPE Drilling and Completion 24(1), 115–126. (Watson and Bachu 2009)

Watson T, Getzlaf D and Griffith J. (2002) Specialized Cement Design and Placement Procedures Prove 
Successful for Mitigating Casing Vent Flows - Case Histories. Proceedings of Society of Petroleum Engineers 
Gas Technology Symposium. (Watson et al. 2002)

Wattenberg EV, Bielicki JM, Suchomel AE, Sweet JT, Vold EM and Ramachandran G. (2015) Assessment 
of the acute and chronic health hazards of hydraulic fracturing fluids. Journal of Occupational and 
Environmental Hygiene 12, 611-624. (Wattenberg et al. 2015)

Watterson A and Dinan W. (2016) Health impact assessments, regulation, and the unconventional gas industry in 
the UK: Exploiting resources, ideology, and expertise? New Solutions 25, 480-512. (Watterson and Dinan 2016)

Watts LP. (2008) A political ecology of Warlpiri water rights: a denial of access and land alienation to perennial 
water sources on leased lands in the Western Desert. University of Melbourne, Faculty of Land and Food 
Resources. (Watts 2008)

Webb E, Hays J, Dyrszka L, Rodriguez B, Cox C, Huffling K and Bushkin-Bedient S. (2016) Potential hazards of 
air pollutant emissions from unconventional oil and natural gas operations on the respiratory health of children 
and infants. Reviews of Environmental Health 31, 225-243. (Webb et al. 2016)

Webb E, Moon J, Dyrszka L, Rodriguez B, Cox C, Patisaul H, Bushkin S and London E. (2017) 
Neurodevelopmental and neurological effects of chemicals associated with unconventional oil and gas 
operations and their potential effects on infants and children. Reviews on Environmental Health doi: 10.1515/
reveh-2017-0008. [Epub ahead of print] (Webb et al. 2017)

Werner AK, Cameron CM, Watt K, Vink S, Jagals P and Page A. (2017) Is increasing coal seam gas 
well development activity associated with increasing hospitalisation rates in Queensland, Australia? An 
exploratory analysis 1995-2011. International Journal of Environmental Research and Public Health 14, 540. 
(Werner et al. 2017)

Werner AK, Vink S, Watt K, Jagals P. (2015) Environmental health impacts of unconventional natural gas 
development: A review of the current strength of evidence. Science of the Total Environment 505, 1127-1141. 
(Werner et al. 2015)

Westwood RF, Toon SM, Styles P and Cassidy NJ. (2017) Horizontal respect distance from hydraulic fracturing 
in the vicinity of existing faults in deep geological reservoirs: a review and modelling study. Geomechanics and 
Geophysics for Geo-Energy and Geo-Resources 3, 379-391. (Westwood et al. 2017)



SCIENTIFIC INQUIRY INTO HYDRAULIC FRACTURING IN THE NORTHERN TERRITORY - FINAL REPORT504

Wheeler D, Atherton F, Bradfield M, Christmas K, Dalton S, Dusseault M et al. (2014) Report of the Nova 
Scotia Independent review panel on hydraulic fracturing. <https://energy.novascotia.ca/sites/default/files/
Report%20of%20the%20Nova%20Scotia%20Independent%20Panel%20on%20Hydraulic%20Fracturing.pdf> 
(Wheeler et al. 2014)

Wheelhouse P. (3 October 2017) Unconventional Oil and Gas - statement. Speech to the Scottish Parliament 
by the Minister for Business, Innovation and Energy.  <https://news.gov.scot/speeches-and-briefings/
unconventional-oil-and-gas-statement> (Wheelhouse 2017)

Whitaker M, Heath G, O’Donoughue P and Vorum M. (2012) Life Cycle Greenhouse Gas Emissions of Coal- 
Fired Electricity Generation. Journal of Industrial Ecology 16, S53-S72. (Whitaker et al. 2012)

Whyman PB. (2017) The local economic impact of shale gas extraction. Regional Studies. (Whyman 2017) 

Wicks S, Mazur K, Please P, Ecker S and Buetre B. (2014) An integrated assessment of the impact of wild dogs 
in Australia. Australian Bureau of Agricultural and Resource Economics, Australian Government, Canberra. 
(Wicks et al. 2014)

Williams, DJ, Saghafi A, Lange AL, Drummond MS. (1993) Methane emissions from open-cut coal mines and 
post-mining emissions from underground coal. CSIRO Australia. (Williams et al. 1993)

Wilson V. (2015) Guidance for the Development and Implementation of an Effective Well Development of a Well 
Integrity Management System. Offshore Technology Conference. (Wilson 2015)

Witt K, Rifkin W, Mottee L and Everingham J. (2017) Cumulative effects assessment is not so SIMPle. 
Proceedings of the Annual Conference of the International Association for Impact Assessment, Montreal, 
Canada. (Witt et al. 2017)

Witt K, Vivoda V, Everingham J, and Bainton, N. (November 2017) A framework for Social Impact Assessment 
of shale gas development in the Northern Territory. Centre for Social Responsibility in Mining, Sustainable 
Minerals Institute, University of Queensland. (CSRM Report) 

Woinarski J, Mackey B, Nix H and Traill B. (2007) The Nature of Northern Australia: Natural Values, Ecological 
Processes and Future Prospects. ANU Press, Canberra. (Woinarski et al. 2007a)

Woinarski J, Pavey C, Kerrigan R, Cowie I and Ward S. (2007) Lost from our Landscape: Threatened Species of 
the Northern Territory. Northern Territory Government, Darwin. (Woinarski et al. 2007b)

Woinarski JCZ, Legge S, Fitzsimons JA, Traill BJ, Burbidge AA et al. (2011) The disappearing mammal fauna of 
northern Australia: context, cause, and response. Conservation Letters 4, 192-201. (Woinarski et al. 2011)

Woinarski JCZ and Fisher A. (1995) Wildlife of Lancewood (Acacia shirleyi) Thickets and Woodlands in Northern 
Australia. 1. Variation in vertebrate species composition across the environmental range occupied by lancewood 
vegetation in the Northern Territory. Wildlife Research 22, 379-411. (Woinarski and Fisher 1995)

Wong I, Nemser E, Bott J and Dober M. (2015) White paper: Induced seismicity and traffic light systems as 
related to hydraulic fracturing in Ohio. Ohio Oil and Gas Association. (Wong et al. 2015)

Woodward AE. (1974) The Aboriginal Land Rights Commission, Second Report. Australian Government 
Publishing Service, Canberra. (Woodward Report)

World Economic Forum. (2017) The global risks report 2017. Insight Report, 12th Edition. (World Economic 
Forum 2017)

World Health Organisation. (July 2017) Climate change and health. Fact sheet.  http://www.who.int/
mediacentre/factsheets/fs266/en/>. (World Health Organisation 2017)

World Meteorological Organisation. (2017) WMO Greenhouse Gas Bulletin. No. 13, 30 October 2017. <https://
public.wmo.int/en/resources/library/wmo-greenhouse-gas-bulletin> (WMO 2017)

World Resources Institute. (2007) Development Without Conflict – the Business Case for Community Consent. 
<http://pdf.wri.org/development_without_conflict_fpic.pdf>. (World Resources Institute 2007)



REFERENCES 505

Y
Yamaguchi K, Shimoda S, Kato H, Stenhouse MJ, Zhou W, Papafotiou A, Yamashita Y, Miyashiro K and Saito 
S. (2013) The long-term corrosion behavior of abandoned wells under CO2 geological storage conditions: 
Assessment of long-term (1,000-year) performance of abandoned wells for geological CO2 storage. Energy 
Procedia 37, 5804–5815. (Yamaguchi et al. 2013)

Yin Foo D. (2002) Water Resources of the Sturt Plateau Region: Overview Report, Report 18/2000D. Northern 
Territory Government, Darwin. (Yin Foo 2002).

Yin Foo D and Matthews I. (2000) Hydrology of the Stuart Plateau - 1:250,000 Scale Map Explanatory Notes 
Northern Territory Government, Darwin. (Yin Foo and Matthews 2000)

Z
Zaar U. (2009) Gulf water study: Water resources of the Limmen Bight and McArthur Rivers region. Northern 
Territory Government, Darwin. (Zaar 2009)

Zavala-Araiza D, Lyon DR, Alvarez RA, Davis KJ, Harriss R et al. (2015) Reconciling divergent estimates of 
oil and gas methane emissions. Proceedings of the National Academy of Sciences 112(51), 15597-15602. 
(Zavala-Araiza et al. 2015)

Zhang A, Moffat K, Lacey J, Wang J, González R, Uribe K, Cui L and Dai Y. (2015) Understanding the social 
licence to operate of mining at the national scale: A comparative study of Australia, China and Chile. Journal of 
Cleaner Production 108, 1063-1072. (Zhang, Moffat, Lacey et al. 2015)

Zhang A and Moffat K. (2015) A balancing act: The role of benefits, impacts and confidence in governance in 
predicting acceptance of mining in Australia. Resources Policy 44, 25-44. (Zhang and Moffat 2015)

Zhang L, Dzombak DA and Kutchko BG. (2015) Wellbore Cement Integrity under Geologic Carbon Storage 
Conditions. In ‘Novel Materials for Carbon Dioxide Mitigation Technology’. Elsevier, Amsterdam. (Zhang et al. 
2015)

Zhang M and Bachu S. (2011). Review of integrity of existing wells in relation to CO2 geological storage: What 
do we know? International Journal of Greenhouse Gas Control 5(4), 826–840. (Zhang and Bachu 2011)

Ziemkiewicz P, Quaranta JD and McCawley M. (2014) Practical measures for reducing the risk of 
environmental contamination in shale energy production. Environmental Science: Processes and Impacts 16, 
1692-1699. (Ziemkiewicz 2014)

Ziemkiewicz PF and He TY. (2015) Evolution of water chemistry during Marcellus Shale gas development: A 
case study in West Virginia. Chemosphere 134, 224-231. (Ziemkiewicz and He 2015)

Zimmerle DJ, Williams LL, Vaughn TL, Quinn C, Subramanian R, Duggan GP, Willson B et al. (2015) Methane 
emissions from the natural gas transmission and storage system in the United States. Environmental Science 
and Technology 49, 9374-9383. (Zimmerle et al. 2015)

Zimmerman K. (2008) Fuel for Thought: A Citizen’s Guide to Participating in Oil and Gas Decisions on Your 
Public Land. National Wildlife Federation. <http://www.ourpubliclands.org/files/upload/OilandGasGuide.
pdf>. (Zimmerman 2008)

Zipperer WC. (1993) Deforestation patterns and their effects on forest patches. Landscape Ecology 8, 177–184. 
(Zipperer 1993)

Zirnig W, Ulbricht M, Fix A and Klingenberg H. (2004) Helicopter-borne laser methane detection system – a 
new tool for efficient gas pipeline inspection. International Gas Conference Annual Meeting, Vancouver, 
Canada. (Zirnig et al. 2004)

Zucker H. (2014) A public health review of high volume hydraulic fracturing for shale gas development. 
New York State Department of Health. <https://www.health.ny.gov/press/reports/docs/high_volume_ 
hydraulic_fracturing.pdf>. (Zucker 2014)




	Glossary
	Units of measurement
	References



