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Introduction to the Northern Territory and Hydraulic Fracturing.

The Northern Territory of Australia has a total area of 1,349,129 square kilometres
(Geoscience Australia n.d.) which is home to 244,500 people (Australian Bureau of Statistics
2015). The ‘Onshore Petroleum Titles and Developments’ map (Appendix 1), shows over
90% of the Northern Territory (NT) is currently either approved or under application for
onshore oil and gas exploration and production (Styles 2016), with prospective onshore gas
resource estimates of more than 200 trillion cubic feet (Department of Minerals and Energy
2015c, p. 3). Onshore gas is found in a variety of matrixes or plays, such as shale, tight sands,
coal seam (CSG), and conventional plays, with each requiring different methods of
extraction (Department of Economic Development, Jobs, Transport and Resources 2015).
Shale gas is mostly methane, is colourless and odourless, and can be used in homes,
industry, and to generate electricity (Santos Ltd 2016). The NT’s onshore gas is
predominantly shale gas trapped in shale rock, so will need hydraulic fracturing to extract it
(Department of Minerals and Energy n.d; Hawke 2015, p. ii).

Hydraulic fracturing shale gas is a form of unconventional gas mining. It is also known as
fracking, fraccing, hydrofracturing, hydrofracking, fractious stimulation, and onshore natural
gas production. The term ‘fracking’ is used in this review to describe all aspects of the
hydraulic fracturing processes and industry. Shale gas in the NT requires horizontal fracking
(Figure 2), where a well is drilled down vertically for an average of 2.5 kilometres (Northern
Territory Government 2016), before turning horizontally in the shale rock and continuing <2
kilometres (Northern Territory Government 2015c). The well is then cased and cemented
(Northern Territory Government 2015b), before being perforated at the production site.
Fracking fluid consisting of water, proppants and chemicals, is then injected in large
guantities at high pressure to force and hold fractures open, stimulating gas flow, and
resulting in vertical fissures which “can extend several hundred feet away from the
wellbore” (EPA 2015b). The gas then flows to the surface where it is collected and processed
(Figure 4). Compared to other gas types, shale’s production rate declines rapidly once
fracked, necessitating the constant drilling and fracturing of new wells to maintain a play’s
productivity (Cook et al. 2013, p. 23), often resulting in ‘octopus’ or multi-well pads (Figure
3).
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Figure 2. Diagram of horizontal drilling and hydraulic fracturing for shale gas.
Source: Northern Territory Government 2016.

\

Figure 3. An octopused multi-well pad. The surface multi-well pad is shown in red with the wells (Black lines)
radiating out underground. 2,000 acres of shale reservoirs can be fracked from one 7 acre pad. Source: Hicks
2012.
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Situation Analysis:

Fracking is a divisive issue. Internationally, some countries like the USA (EIA n.d.) frack,
though it is banned in some US States (Kaplan 2014); some like South Africa (Bagilet 2015)
have a moratorium on fracking; while others such as Italy (DLA Piper 2016), Wales (Schaps
2015), and France (Members Research Service 2014, p. 5), have banned fracking due to
environmental concerns. The Northern Territory Government (NTG) promotes and supports
fracking as a clean energy (Jackson 2016). In 2015 it released the ‘Report of the Independent
Inquiry into Hydraulic Fracturing in the Northern Territory’ (Hawke Report), which states
“This Inquiry’s major recommendation, consistent with other Australian and International
reviews, is that the environmental risks associated with hydraulic fracturing can be managed
effectively subject to the creation of a robust regulatory regime” (Hawke 2015, p. x). The
Hawke Report’s finding that a moratorium is unjustified, despite over half the submissions
calling for one (Hawke 2015, p. 46), was questioned by NT politicians (Manison 2015),
lawyers (ABC News 2015), and environmentalists (Zillman 2015), and applauded by industry
(Macdonald-Smith 2016; Curtain 2015).

2016 is a Territory election year and fracking has become a political issue. The current NTG
(Country Liberal Party) asserts it will frack (Giles 2016), Territory Labour promises a
moratorium if elected (Coates 2016), 1Territoy publicises they are ‘anti-fracking’ (Earley
2015), and an independent candidate has called for a fracking referendum (Bardon 2016a).
There are numerous anti-fracking groups in the NT, such as Protect Arnhem Land, Don’t
Frack the Territory, Environment Centre NT, Arid Lands Environment Centre, and NT Frack
Free Alliance, which has groups in many areas. A recent Mix FM Darwin survey found 89.1%
of respondents opposed fracking (Woolfe 2016), and another poll in the NT News reported
83% of Territorians were concerned by the effects of fracking (Walsh 2016).

This literature review aims to inform NT stakeholders such as politicians, local businesses,
Indigenous communities, and the general public about the impacts of unconventional gas
mining for NT shale gas, and provide an extensive, relevant bibliography. It will investigate
shale gas fracking literature, in order to answer the question ‘What environmental, social,
and economic impacts will hydraulic fracturing (Fracking) for shale gas have on the Northern
Territory?’

Figure 4.

Santos' Moomba gas plant,
South Australia, has
approximately 5,600
kilometres of pipelines and
flowlines, field boost
compressors, and 24 oil and
gas satellite facilities.

Source: Foster & McGee 2015
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Literature Review:

Impacts of Hydraulic Fracturing for Shale Gas in the NT.

This literature review will explore fracking impacts pertinent to the Northern Territory, using
recent Australian peer-reviewed literature whenever possible. There is a plethora of
information available on horizontal hydraulic fracturing for shale gas, with many
international and national government and private sector inquiries, discussion panels,
scientific reports, scientific journals, websites, magazine and newspaper articles, and
anecdotal reports on social media. A recently published literature review (Hays & Shonkoff
2016) found 685 peer-reviewed scientific papers addressing the impacts of fracking had
been published between 2009 and 2015.

Figure 5. 3600 kilometres of seismic lines Figure 6. Well pads, access roads, pipeline corridors and
cleared in preparation for fracking operations other fracking infrastructure in Green River Valley,
near Broome, WA. Source: Frack Free Wyoming, USA. Source: Hoffman 2012.

Kimberley Community 2016

Environmental Impacts:

The Hawke Report (2015) found environmental impacts can potentially result from many
shale gas fracking processes but that the risks can be managed with robust regulations. The
Australian Academy of Technological Sciences and Engineering’s (ATSE) submission to the
Hawke Inquiry (Finkel 2014, p. 2) warns that if management is inadequate, the NT’s
ecosystems, sedimentary basins, water resources, and landscapes may be detrimentally
impacted.

The key environmental findings of the European Parliament’s study ‘Impacts of Shale Gas
and Shale Oil Extraction on the Environment and on Human Health’ were:
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e Unavoidable impacts are area consumption due to drilling pads, parking and manouvering
areas for trucks, equipment, gas processing and transporting facilities as well as access roads.
(Figures 5 & 6)

e Major possible impacts are air emissions of pollutants, groundwater contamination due to
uncontrolled gas or fluid flows due to blowouts or spills, leaking fracturing fluid, and
uncontrolled waste water discharge. (Figures 10 & 11)

e Fracturing fluids contain hazardous substances, and flow-back in addition contains heavy
metals and radioactive materials from the deposit. (Appendix 2)

e Experience from the USA shows that many accidents happen, which can be harmful to the
environment and to human health. The recorded violations of legal requirements amount to
about 1-2 percent of all drilling permits. Many of these accidents are due to improper
handling or leaking equipments. (Appendix 3)

e Groundwater contamination by methane, in extreme cases leading to explosion of
residential buildings, and potassium chloride leading to salinization of drinking water is
reported in the vicinity of gas wells. (Figures 7 & 8)

e The impacts add up as shale formations are developed with a high well density (up to six
wells per km?). (Tables 1 & 3)

(Lechtenbdhmer et al. 2011)

In 2013 the European Commission Directorate-General for Environment commissioned

environmental risk assessments for both individual wells, and multiple installation’s

cumulative effects, for each stage of shale gas well development. The results are shown in

Table 1 and demonstrate that risks to water, air and biodiversity increase with multiple

wells.

Table 1. Summary of shale gas well environmental risk assessments for an individual site and cumulative

sites. This table demonstrates that risks to air, water and biodiversity increase with well accumulation.

Environmental | Site Well Fracturing | Well Production | Well Overall

Aspect identification | design Completion abandonment | rating
and drilling, and post- across
preparation casing, abandonment | all phases

cementing

Groundwater Not Low Moderate High Moderate Not High

Contamination Applicable —High — High Classifiable

Individual Site

Groundwater Not Low Moderate High High Not High

Contamination Applicable —High Classifiable

Cumulative

Surface water Low Moderate | Moderate High Low Not High

Contamination —High Applicable

Individual Site

Surface water Moderate Moderate | Moderate High Moderate Not High

Contamination —High Applicable

Cumulative
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Water Not Not Moderate Not Moderate Not Moderate
Resources Applicable Applicable Applicable Applicable

Individual Site

Water Not Not High Not High Not High
Resources Applicable Applicable Applicable Applicable

Cumulative

Release to Air Low Moderate | Moderate Moderate Moderate Low Moderate
Individual Site

Release to Air Low High High High High Moderate High
Cumulative

Risk to Not Low Low Low Moderate Not Moderate
Biodiversity Classifiable Classifiable

Individual Site

Risk to Not Low Moderate Moderate High Not High
Biodiversity Classifiable Classifiable

Cumulative

Seismicity Not Not Low Low Not Not Low
Individual Site Applicable Applicable Applicable Applicable

Seismicity Not Not Low Low Not Not Low
Cumulative Applicable Applicable Applicable Applicable

Adapted from: Broomfield 2013.

Fracking Chemicals:

The Northern Territory Government (2015c) tells us fracking requires “pumping a mixture of
sand, water and a low concentration of chemicals (up to 3%)” into a well. 3% sounds
innocuous until the volume of water used is considered. It is unclear which chemicals will be
used in the NT (Department of Minerals and Energy n.d.). Appendix 2 summarises the fluids
and particles used in hydraulic fracturing fluid in Australia. Elsner & Hoelzer (2016) discuss
the over 1,000 reported fracking substances used in America and found they range from
non-toxic to extremely toxic (deadly).

Water:

The main concern people have with fracking is its impacts on water (Hawke 2015, p. 31).
Water resource impacts include contamination and depletion (Table 1). Shale gas
production uses a higher input of water than CSG production, but it also creates less waste
water (Australian Council of Learned Academies 2013, p. 2). A shale gas well can use over 10
million litres of water to frack (Grafton 2012, p. 16).

The media often shows flammable water as examples of water contamination (Figures 7 &
8). Osborn et al. (2011, p. 8172) found “methane concentrations in drinking water wells

III

increased with proximity to the nearest gas well” and were “a potential explosion hazard” in
active fracking areas. Drilling fluids, flow back fluids, fracking chemicals, and naturally
occurring contaminants migrating into drinking water and rivers due to fracking have also

been found (Broomfield 2012). Fracking fluids containing heavy metals and acids have
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harmed Kentucky fish species (Papoulias & Velasco 2013). Wildlife and animals suffer similar
impacts to humans (Centre for Biological Diversity, n.d.; Kelly 2011). ‘Fracking Can
Contaminate Drinking Water’ (Vaidyanathan 2016), explains why older reports refuted
fracking caused water contamination. Figure 9 demonstrates possible sources of water
contamination from fracking shale gas.

Figure 7. Tap water on fire after water contamination  Figure 8. CSG fracking is blamed for methane in the
from fracking. Source: Beament 2015. Condamine River. Source: Water Career 2016.

Schematic illustration (not to scale) of possible modes
of water impacts associated with shale gas
development reviewed in this paper: (1) overuse of
water that could lead to depletion and water quality
degradation particularly in water-scarce areas; (2)
surface water and shallow groundwater contamination
from spills and leaks of wastewater storage and open
pits near drilling; (3) disposal of inadequately treated
Abandoned ells F| wastewater to local streams and accumulation of

<= 8
contaminant residues in disposal sites; (4) leaks of

Intermediate-depth formations

storage ponds that are used for deep-well injection; (5)

shallow aquifer contamination by stray gas that
Shale formations originated from the target shale gas formation through

leaking well casing. The stray gas contamination can
i st i potentially be followed by salt and chemical
contamination from hydraulic fracturing fluids and/or
formational waters; (6) shallow aquifer contamination by stray gas through leaking of conventional oil and gas wells casing;
(7) shallow aquifer contamination by stray gas that originated from intermediate geological formations through annulus
leaking of either shale gas or conventional oil and gas wells; (8) shallow aquifer contamination through abandoned oil and
gas wells; (9) flow of gas and saline water directly from deep formation waters to shallow aquifers; and (10) shallow aquifer

contamination through leaking of injection wells.

Figure 9. Potential sources of shale gas fracking impacts on water.
Source: Avner et al. 2014, p. 8337.
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Irreversible water impacts include: depleting fossil aquifers (eg. Australia’s Great Artesian
Basin), large volume water extraction causing aquifer compaction, artesian aquifers losing
pressure, fracking creating new connections between aquifers, groundwater contamination,
and loss of biodiversity and groundwater-dependent ecosystems (Nelson 2012, p. 31).

Air Pollution:

Sources of air pollution associated with fracking, including methane, are illustrated in Figure
12. Styles (2014) found that flaring gas containing high percentages of hydrogen sulfide
results in SOx emissions which affects local and regional air quality, and Tumuluri et al.
(2016) found acidic gases produced by fracking, including CO3, SO, and NOj, have adverse
environmental and health effects. Fracking air pollutants and their health impacts are
described in Table 2.

L o et AN 5 el

Figure 10. Venting shale gas containing toxic H2S, Franklin, Texas. Source: Wilson 2012.

Figure 11. Shale gas flare, burning off excess gas, Nordheim, Texas. Source: Tedesco & Hillier 2014.

10
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Figure 2: Major air pollutants and air toxics released during the different fracking process stages and sources of

equipment

B
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Figure 12. The major air pollutants released during the different stages of fracking. Source: Srebotnjak &
Rotkin-Ellman 2014.
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Table 2. The Health Impacts of Air Pollution from Hydraulic Fracturing.

Air Pollutant Type ‘ Affected Body Organ/System Carcinogen
Particulate Matter (PM)
Diesel PM Respiratory system; Cardiovascular system v
PM1o and smaller * Respiratory system; Cardiovascular system, Dermal
Volatile Organic Compounds (VOCs)
Benzene Immune system; Blood; Foetal development, Neurologic v
System
B | Toluene Brain and nervous system; Respiratory system; Foetal and
T child development;
E Reproductive system
X | Ethylbenzene Foetal and child development; Liver; Kidney; Endocrine v
system; Auditory system
Xylene Brain and nervous system; Foetal and child development
Other VOCs Immune system; Respiratory system; Brain and nervous v
(incl. Formaldehyde, system; Dermal; Liver; Kidneys; Endocrine system; Foetal
Methanol) and child development
Other Air Pollutants
Hydrogen sulphide (H2S) Respiratory system; Dermal, Pulmonary system, Brain and
nervous system; Gastrointestinal system
Nitrogen oxides (NOx) Pulmonary, Respiratory system
Ozone (03) Respiratory system; Cardiovascular system
Carbon Monoxide (CO) Neurologic, Reproductive system
Respirable Silica Respiratory system; Kidneys; Immune system v
Polycyclic aromatic Immune system; Reproductive system; Brain and nervous v
hydrocarbons (PAHs) system; Foetal and child developmental effects

* PM1o: particulate matter of 10 micrometres or smaller in diameter.
Adapted from: Srebotnjak & Rotkin-Ellman 2014; & Spear 2015.

Climate Change:

Methane (CHa) is 84 times more damaging to the atmosphere than CO; for the first twenty
years after its release (Climate and Clean Air Coalition n.d.; EDF n.d.). Venting methane into
the atmosphere during fracking contributes greatly to greenhouse gas emissions (Figure 10).
Gas flaring (Figure 11) also accelerates climate change, though it releases 28-84 times less
methane than venting (Styles 2014). The US EPA is proposing to limit methane release from
fracking due to climate change concerns (EPA 2015a; EDF n.d.).

Seismic Activity:

A Miami University, Ohio study has directly linked hydraulic fracturing to earthquakes
(Skoumal et al. 2015). Waste water injection from fracking has also been linked to seismic
activity (Walsh & Zoback 2015). Oil and gas operations have been tied to earthquake surges
in eight US states, including, Arkansas, Kansas, Ohio, Oklahoma and Texas (Kuchment 2016).

12
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Oklahoma’s earthquakes have dramatically risen since 2008 (Figure 13) when Oklahoma
increased its oil and gas production (Rusinow n.d.). Studies have also found fracking wells
have caused earthquakes in Canada (Hirji 2016).

Oklahoma Earthquakes Magnitude 3.0 and greater
1000

900 - USGS Includes 30 quakes M4.0-4.7

800
700 -
Includes 15 quakes M4.0-4.4

600

500 -+
Includes 8 quakes M4.0-4.8; 1 quake M5.1

400
300
Includes 3 quakes M4.0-4.8; 1 quake M5.6
200
100 "1/6/vear

Number of Earthquakes per year

o/ ¥ o 0o 3 0o 2 1 3 1 2
1978 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
to Year

1999
Source: USGS-NEIC ComCat & Oklahoma Geological Survey; Preliminary as of Feb 17, 2016

Figure 13. Oklahoma’s earthquake incidence has increased dramatically since 2009. 2016 only includes
January and early February figures. Source: USGS 2016.

Socio-Economic Impacts:
Lifestyle:

Fracking has many social impacts on communities. The most influential in rural towns being
demographic change, with an influx of single males employed by the fracking industry,
mostly as fly in - fly out (FIFO) workers (Hawke 2015, p. 63), and an exodus of families
(Everingham et al. 2013, p. 40).

Fracking impinges on people’s lifestyles. Numerous US communities are reliant on bottled
drinking water provided by the fracking companies, as their water supplies have been
contaminated or depleted by fracking (Jerolmack & Berman 2016; O’Connor 2014). They
“shower with the windows open, to prevent a build-up of explosive gas”, and some have
had their “water wells explode” (Fenton 2016). Territorians rely on bore water so this is a
serious concern.

National Geographic (Dobb 2013) describes “Streets clotted with noisy, exhaust-belching ...
trucks. More crime, more highway accidents, more medical emergencies. People on fixed
incomes forced to move because they can’t afford steep rent hikes. Overtaxed water and
sewer systems. Prostitution...”. Then there’s the noise, lights, odours, dust, traffic, and other
excessive nuisances (Goldberg et al. 2015; Nicholson 2014).

13
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Landowners have no legal right to refuse a gas company access to their land if it owns the
mineral rights (Dairy Australia 2015). This impacts privacy and ability to conduct routine
activities (Figure 14). The ‘Lock the Gate Alliance’ has become a vocal, anti-fracking
movement, nationally attracting and uniting a diverse range of people concerned about
fracking issues. Members’ voice concerns, which are shared internationally, such as
environmental impacts, health, climate change (de Rijke 2013, p. 2), social dynamics, and
people’s rights to protect their water, land and livelihoods from fracking (Figure 20).

Broomfield’s (2013) risk assessments commissioned by the European Commission
Directorate-General for Environment are shown in Table 3. They demonstrate that traffic,
noise, visual, and land-take impacts increase with multiple wells (Figures 14 & 15).

Table 3. Risk Assessment Results for an Individual Site and Cumulative Risks. This shows the risks and impacts
of fracking increase with multiple (cumulative) wells, especially in regards to traffic and land-take.

Environmental | Site Well Fracturing | Well Production | Well Overall

Aspect identification | design Completion abandonment | rating
and drilling, and post- across
preparation casing, abandonment | all phases

cementing

Traffic Low Low Moderate Low Low Not Moderate

Individual Site Applicable

Traffic High High High Moderate Low Not High

Cumulative Applicable

Noise Impacts Low Moderate | Moderate Not Low Not Moderate

Individual Site Classifiable Applicable — High

Noise Impacts Low High Moderate Not Low Not High

Cumulative Classifiable Applicable

Visual Impact Low Low Low Not Low Low — Low —

Individual Site Applicable Moderate Moderate

Visual Impact Moderate Moderate | Moderate Not Low Low — Moderate

Cumulative Applicable Moderate

Land-Take Moderate Not Not Not Moderate Not Moderate

Individual Site Applicable | Applicable | Applicable Classifiable

Land-Take Very High Not Not Not High Not High

Cumulative Applicable | Applicable | Applicable Classifiable

Adapted from: Broomfield 2013.

2 5 N

Figure 14. Land-take, air pollution and visual impacts  Figure 15. Visual, noise, air pollution, and traffic

of shale gas fracking in North Dakota, USA. impacts. Fracking truck traffic in Watford City, North
Source: Dawson 2014. Dakota. Source: Lee 2013.
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Health:

Risks for neurological and respiratory problems, and birth defects increase with proximity to
active wells (Spear 2015). New York State banned fracking after ‘A Public Health Review of
High Volume Hydraulic Fracturing for Shale Gas Development’ identified significant health
risks (Zucker & Dreslin 2014; Kaplan 2014). ‘Symptomatology of a Gas Field - An
independent health survey in the Tara rural residential estates and environs’ (McCarron
2013) “found a pattern of symptoms which is extremely concerning’ (p. 1). Berke discusses
fracking toxicology and its serious health effects (Berke 2016). Wildlife and domestic animals
also suffer these health issues (Centre for Biological Diversity, n.d.; Kelly 2011). Figure 16
illustrates the health effects associated with fracking chemicals, and Table 2 addresses air
pollution health impacts.

Health Effects of Chemicals Assoclated with Oll and Gas Development

Brain and Nervous System

Dizzi Raadenl
¢]

s s

y problems, impaired motor
function: hydrogen sulfide, benzene,
toluene, ethylbenzene, xylens,
methylene chioride

Lungs
Cough, asthma, difficulty

Eyes, Nose, and Throat

breathing, COPD (ch
obstructive pulmonary
disease), silicosis, lung

cancer: Fine particulate matter,
benzene, toluene, ethylbenzene,
xylene, hydrogen sulfide, ozone,
silica, radon, methane, Children
and pregnant women are
especially vulnerable to

Rashes, irritation, tearing
eyes, bloody nose,
cancer of the nose and
throat: benzene, toluene,
ethylbenzene, xylene,
hydrogen sulfide, nitrogen
oxide, formaldehyde

Heart and blood

Anemia, chest pain, heart
attack: arsenic, carbon
monoxide, fine particulate
rmatter, radium

Digestive System
these impacts. and Liver

Irritation of h
Skin and intestines, nausea,

Irritation, rashes, hair ———

loss: Benzene, toluene,
nitrogen oxide
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vomiting, diarrhea, liver
damage: formaldehyde,
arsenic, xylenes

Reproductive System
Premature birth, low
birth weight, birth
defects like neural

The endocrine system is the “::: d"“t_' :

body’s hormonal messenger and : ::W""“

exposures that impact this system @art dedects:
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can affect any part of the body.
Of the more than 600 different
chemicals used in fracking, at
least 37% are endocrine disrupting
chemicals,

matter, other

exposures are
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ing to reproductive system effects but researchis
still investigating which chemicals are implicated.

LU e JUSILD N W, BRU LY 3

This image indicates the common symptoms and health impacts known to be linked to chemicals associated with
unconventional oil and gas development, including some of the chemicals captured in air samples as part of this project.

NOTE: For a description of health symptoms assoclated with specific chemicals, see the Agency for Toxk Substances and Disease Registry
at http/www.atsdrode. goy/Substances/Tox OrganSystems.asp.

Figure 16. Health effects of chemicals associated with fracking. Source: CEH 2013.
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Local Economy:

The Australian Business Review and Wall Street Journal have been reporting the risks of
fracking (Berke 2016; Hutchinson 2015; Dawson 2014; de Rijke 2013). Land-take, water
contamination, water depletion, air pollution, and health effects will likely be detrimental to
the tourism, real estate, agriculture, horticulture, aquaculture, fisheries, crocodile, and
manufacturing industries in the NT. A reduction of production in these industries can lead to
a decrease in exports, and increased imports and food prices (GISERA 2013). NT tourism
currently attracts over 1.5 million tourists each year (Tourism NT 2016), a reduction in
tourist numbers will greatly affect many small businesses.

Initially, hotels, motels, bakeries, restaurants, car sales, and coach charters will flourish as a
result of fracking, but many other small businesses will perish. “There’s more small
businesses for sale at the moment in Roma than almost any town in western Queensland.
And they can’t sell.” (Everingham et al. 2013, p. 40). This is partly due to the exodus of
families (GISERA 2013) and influx of single, male, FIFO workers, and exacerbated by the
difficulties in retaining staff as small businesses can’t compete with the wages offered by
fracking companies (Everingham et al. 2013, p. 39; GISERA 2013).

The NTG tells us fracking “will create more jobs, boost the economy, improve local
infrastructure and could lead to cheaper electricity which in turn stimulates further business
activity” (Northern Territory Government 2016b). While this may initially be true during the
short term, establishment phase, the CSG experience in Queensland shows employment
and expenditure in mining is now declining (Figure 17), and up to 50% of mining town
homes are now selling at a loss (Hutchinson 2015).
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Figure 17. Mining expenditure and employment is declining in Queensland. Source: Swann et al. 2016, p. 41.
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Economics and Legalities:

Fracking is labelled as petroleum mining and controlled by the Northern Territory Petroleum
Act (AustLIl n.d.b; EDONT n.d.). Gas pipelines are regulated under the Northern Territory
Energy Pipelines Act (AustLIl n.d.a; EDONT n.d.). Litigation against fracking companies is on
the rise in the US. (Goldberg et al. 2015; Nicholson 2014). This trend is now occurring in
Queensland with the Nothdurft family challenging QGC and four other respondents in the
Brisbane Land Court, seeking compensation for fracking impacts under Queensland's
Petroleum and Gas Act (Smail 2016).

The NTG has “cut the red tape” for oil and gas corporations by “Reforming as necessary, the
Northern Territory Government’s regulatory and other practices” to "accelerate land access
and approvals processes" (Department of Minerals and Energy n.d.b, p. 21).

The NTG also lowered “the cost of assessing the prospectivity of Northern Territory gas
resources” for fracking corporations by committing “nearly S8 million over four years to
specifically target improved knowledge about the Territory’s shale gas resources. The CORE
program, totalling $23.8 million, is the largest investment to support the exploration
industry made by a Territory Government" (Department of Minerals and Energy n.d.b, p.
17). The NTG is also financing an elaborate advertising campaign (Figure 18), and $800
million to construct a gas pipeline from Tennant Creek to Mount Isa (Giles n.d.).

A Deloitte Access Economics report for the Australian Petroleum Production & Exploration
Association (APPEA) modelled a “success scenario” which found “the cumulative addition to
GSP over the two decades from 2020 to 2040 would be about $17 billion, and government
coffers would collect an extra $680 million” based on the most ambitious future demand
predictions from the Australian Energy Market Operator (AEMO) (Aikman 2015).

America’s oil and gas corporations are struggling, with “at least 15 companies” having their
credit cut, and lenders preparing to lose billions of dollars on oil and gas loans (Loder & Klein
2016).

Accidents Happen:

There have been 43 pollution incidents which threatened or caused ‘serious environmental
harm’ reported to the NT EPA since 11 May 2006 (NT EPA 2016), see Appendix 3.
Interestingly, the copper concentrate spill at East Arm Wharf, Darwin Harbour (Ascend
2015, p. 105), and water contamination incidents at McArthur River Mine (Bardon 2016b)
are not listed. This does not foster confidence that the NTG can successfully manage
fracking risks if proposed unconventional shale gas plans were to eventuate.

The Hakwe Report (2015, p. 85) acknowledges that robust regulatory regimes can not fully
prevent accidents from occurring, stating “the risks cannot be reduced to zero and some
areas of uncertainty remain, particularly the very long-term integrity of wells”. Appendix 4
has several images of shale gas fracking accidents from America and Canada.
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Potential Limitations of This Literature Review:

The high proportion of literature detailing negative impacts of fracking in this review led to
concerns of author bias. This review’s findings are supported by Hays and Shonkoff’s,
‘Toward 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’ (2016, p. 1) which found:

o 84% of public health studies contain findings that indicate public health hazards,
elevated risks, or adverse health outcomes;

o 69% of water quality studies contain findings that indicate potential, positive
association, or actual incidence of water contamination; and

o 87% of air quality studies contain findings that indicate elevated air pollutant emissions
and/or atmospheric concentrations. (Hays & Shonkoff 2016, p. 1)

The prevalence of recent scientific evidence decrying unconventional gas maybe due to the
development of new testing methods (Vaidyanathan 2016), and fracking impacts being
accumulative (Broomfield 2013), so only becoming documented now.
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Figure 18. Northern Territory advertisement. Oil & Figure 19. Tanker trucks hauling water Figure 20. 16 April 2016, Our Land is

Gas it’s for the future. and fracking fluids line up near a gas Our Life March in Katherine, NT.
Source: Northern Territory Government 2015d flare in Williston, North Dakota. Source:  Source: Don’t Frack the Territory 2016
Berke 2016
Conclusion:

What environmental, social, and economic impacts will hydraulic fracturing
(Fracking) for shale gas have on the Northern Territory?

This literature review discovered onshore shale gas is a multibillion dollar industry, which
booms and busts, and comes at great cost and risk to the environment and general public.

Hydraulic fracturing for gas is opposed by the majority of people in the NT. With over 90% of
the Northern Territory granted or under application for unconventional gas mining it will
potentially impact everyone in some way. Fracking poses a very real threat to the people,
places and activities we love, and risks our health, lifestyles and livelihoods. These are things
which money can not replace.
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Tax payer funded advertising designed to influence the public into accepting unconventional
gas extraction, portrays onshore natural gas as a clean energy. This review found that the
land clearing, infrastructure, machinery, water usage, chemicals required, waste water
produced, and gases leaked during fracking debunk this claim.

Scientific evidence shows horizontal hydraulic fracturing for shale gas poses many
environmental risks, some with irreversible consequences, and each new report further
confirms this. Fracking has destroyed aquifers and rivers through contamination and over
extraction, killing wildlife, fish, and aquatic ecosystems. It has caused air pollution, health
issues and seismic activity, and it contributes to climate change by releasing greenhouse
gases such as methane. Countless reports list these risks, including the ‘Report of the
Independent Inquiry into Hydraulic Fracturing in the Northern Territory’, which concluded
that the risks can be managed by regulation. While regulation might offer some protection,
accidents do occur. Human error, mechanical failure, unforeseen circumstances, waste
water ponds flooding, trucks of fracking fluid crashing, wells leaking, and well heads
catching fire, can and have happened. And the repercussions can be catastrophic for the
affected area and its inhabitants.

Clean water is critical for economic growth, public health, and the environment. Our
aquifers, lakes and rivers provide water for households, irrigation for crops, water for
livestock, support our crocodile industry, and our pristine waterways attract over 1.5 million
tourists and fisherman to the Northern Territory each year. Our agriculture, horticulture,
aquaculture, real estate and tourism industries will be impacted if our water is accidently
contaminated or depleted.

These industries are also impacted by the resources and infrastructure required by the gas
industry. Employees leave their local jobs to go work for mining companies. Frack pads and
production water ponds require large areas of land. Pipelines and roads require land
clearing which will deter tourists who come to see the untamed wilderness of the outback,
not a gas field with heavy truck traffic or polluted hot springs. Fracking risks these industries,
the revenue they generate, and the jobs they provide.

At the conclusion of this literature review we must ask ourselves, is fracking worth the risk?
Just because we can do something, doesn’t mean we should. We can live without gas but
we can’t survive without clean air and water. This review suggests that the Northern
Territory Government ceases spending tax payers’ money to support and promote an
industry which is detrimental to Territorians, and that it hold a referendum on fracking. In
view of the mounting legitimate health and environmental concerns, this review highly
recommends that the Northern Territory Government immediately declares an indefinite
moratorium on the unconventional mining of shale gas.
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Appendix 1. NT Onshore Petroleum* Titles and Developments Map.

EP(A)249
EP(A)272  \NTC/PI3

BAYU-UNDAN
EP(A)269 ARAFURA
{ Ny SE EP(A)247

EP(A)268 EP(A)306
\‘ EF{A)167 EP(A)270 (

rEPARS1 || EPATI
uy i

{/ EP(A2I5 2D ‘"‘gp
./ EP(A)295 EP(A)294 ";r

£ g [l EP(A)254 Rl
——

TIMOR EP(A 266

EP(A)212

EP(A)180

EP(A)217 EP(AR4 17 A f’ \

EP(A) 18] 7\} Lt
Tl OF

CARPENTARIA

BLACKTIP

e B4 EP(A)182
atherine
EP(ARIS EP(A)I83

ONSHORE EXPLORATION PERMITS
ears - Applications

Granted

£l 7
E”"’.’W 167 T EPIS7
Bl Retention lease r EPI9I

IEEN Production lease
Production licence
& Reserved block

[ZC\VI EPI69

EP(A)209 EP(A)I79

EP(A)313
I EP(A)265 EP(A)208 EP(A)3 144 EP(A)312

/

ER(A3IS

EP(A)I78

LAND STATUS < EP(A)206 EP(A)199
Aboriginal land z =
3 RBS S~
£ ERIC Tennant Creek ™. >
3 EP(A)296 Ep(ay262  EP(A202 Z EP(A)I77 | O
PRODUCING FIELDS <! B ; z
%  Gasfield z| EP(A274 ER(A92 EP(A)263 R ‘\J :
#  Oilfield “! Ep(a)228 EP(A)264 'z
% Ol and gas field ; | 5
o o EPNT6  ppars EP(A)263 1o
Oil pipeline 2! EP(ARTT EPA) 132
= Gas pipeline |
=== Proposed gas pipeline E ]
EP(A)28I ol ‘
Q.
EP(A)278 EP(A)311 o !
EP
UNDEVELOPED DISCOVERIES e
) %A —Ay EP(A)213
Q Gas discovery Mr ‘ EP(A)310 %
¢' Oil and gas discovery EP(A)284
@ oi discovery ERRT EP(A)I55

EPA302  EpA2
SURPRISZ v

Lo / : Y 4 7 EP(A)226

EP(A)I24 (1 : EP(A)225

B NT Coastal Permit application

B Northern Territory coastal

waters (3 nautical mile) EP(A)I52

EP(A)130

EP(A)133

[ Northern Territory acreage release 2016
re-release round

EPI34, »
-

I
1
I
0
Yulara - £p(A) 133 7
Y |

SOUTH AUSTRALIA TAtG-0asi
*The term ‘Petroleum’ on this map also includes Hydrocarbon materials such as shale gas.

Source: CORE (Creating Opportunities for Resource Exploration), Department of Mines and Energy 2016

35



What environmental, social, and economic impacts will hydraulic fracturing (fracking) for shale gas have on the Northern Territory?

Appendix 2. Hydraulic Fracturing Chemicals.

Appendix 2 Table. Summary of the fluids and particles used in hydraulic fracturing fluid in

Pauline Cass

Australia.

Injected Purpose Products used Notes

substance

Water Fractures the Bore water, farm pond water | Volume of water
coal when or groundwater previously required is ~0.2 to
injected under extracted from coal seams is | 1.3 ML per well
high pressure often used (USEPA 2011)

Proppant Keeps the Sand The latest technology
fractures open Resin-coated sand advances in proppants
once the hlg_h ' Ceramics mcludt_e high strgngth
pressure fluid is ) o ceramics and sintered
removed Bauxite (aluminium ore) bauxite

Acid Dissolves calcite | Hydrochloric acid Not all wells require
in the coal prior to | Muriatic acid this treatment because
fracturing Acetic acid coal seams d_o not _

always contain calcite

Gelling Increases the Guar gum Not all hydraulic

agent viscosity of the Starches fracturing uses a gel;

or fluid, to allow Cellulose derivatives gel-free‘frgctunng is
I more proppant to ) ) ) termed ‘slickwater

Clay be carried into Polydimethyldiallylammonium

stabilisers hloride
fractures c

(Claytrol)
Tetramethylammonium
chloride

(Claytreat 3C)

Crosslinker | Increase the Borate salt There are different
viscosity of Ethyl glycol crosslinkers for
gelling agents Isopropanol different gelling agents

Disodium octaborate
tetrahydrate

Boric acid

Boric oxide
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Pauline Cass

clay stabilisers,
preservatives,
surfactants

Sweet orange oil
Polyacrylamide
Alcohols

n,n-dimenthyl formanide
Citric acid

Ammonium bisulfite
Ethylene glycol
Potassium chloride

Injected Purpose Products used Notes
substance
Biocide Limits or prevents | Glutaraldehyde The natural polymer
growth of bacteria | 2 2_pibromo-2- gelling agents are good
that could cyanoacetamide (DBNPA) food for bacteria so
damage the , they encourage
: Tetrakis(hydroxymethyl)phos .
gelling agent phonium( s):JIfatey(THP)é)p bacterial growth -
Magnacide 575) ' biocides kill these
g bacteria
bronopol (2-bromo-2-
nitropropane-1,3-diol)
Sodium hypochlorite
Sodium thiosulfate
Boric acid
Caustic soda
pH buffer Keeps the pH of | Acetic acid Required for the
the fluid in a Sodium hydroxide stability of crosslinked
specified range Potassium carbonate polymers
Sodium carbonate,
Breaker Chemically break | Hydrogen peroxides Only required if a gel is
the bonds of the | sodjum persulfate used
gel in order to Diammonium
reduce the -
viscosity back to peroxidisulphate
that of water
Corrosion Aloe resin
scale n,n-dimenthyl formamide
inhibitors Methanol
Nonyl phenol
Friction Reduce fluid Oxyalkylated alcohol
reducers surface tension
Other Includes foamers, | Terpenes and terpenoids Operators in NSW and
additives gel stabilisers, Queensland are

required to disclose a
full list of additives prior
to hydraulic fracturing

Source: URS Australia Pty Ltd 2014, p. 26.
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Appendix 3. NT Pollution Incidents threatening or causing ‘serious environmental harm’.

Section 14 Incident Reports received by the NT EPA since May 2006 are provided below.

NOTE: All notices/licences/reports issued under previous Department/Agency names are valid and
are available throughout the NT EPA website. http://www.ntepa.nt.gov.au/waste-
pollution/compliance/incidents#reported

Date

08 April
2016

16 March
2016

14 March
2016

21Feb
2016

04 Feb
2016

20Jan
2016

20 Jan
2016

07 Jan
2016

27 Dec
2015

22 Dec
2015

17 Dec
2015

01 Dec
2015

Incident Lot Information

GEMCO
Stormwater Discharge

GEMCO
Stormwater Discharge

Power and Water Corporation - Remote
Operations
Diluted Treated Effluent Overflow

Lot 580
Townsite of Angurugu

Lot 5725
Hundred of Bagot

Cleanaway Darwin
Used Lube Qil spill from Tank

Power and Water Corporation - Remote
Operations
Diluted Treated Effluent Overflow

Lot 580
Townsite of Angurugu

Teras Australia
Discharge into Aspley Straight

GEMCO
Stormwater Discharge

Power and Water Corporation - Remote
Operations

Sewage Overflow - combination of raw

sewage and partially treated sewage

Lot 580
Townsite of Angurugu

Vista Gold
Mt Todd Mine Retention Pond Overflow

GEMCO
Stormwater Discharge

Power and Water Corporation - Remote
Operations

Sewage Overflow

Townsite of Angurugu

Power and Water Corporation - Remote
Operations

Sewage Overflow

Lot 580
Townsite of Angurugu

Address

Alyangula
Groote Eylandt

Milner Bay, Alyangula
Melville Island NT

Angurugu - Sewer ponds,
infiltration basin 1

875 Stuart Highway, Holtze

Angurugu - Sewer ponds,
infiltration basin 2

Port Melville Project Area,
Melville Island NT

Milner Bay, Alyangula
Groote Eylandt

Angurugu - Sewer Pump
Station 1

Mt Todd Mine
Jatbula Road, Katherine

Milner Bay, Alyangula
Groote Eylandt

Angurugu - Sewer ponds,
infiltration basin 1

Angurugu - Sewer Pump
Station 1
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http://www.ntepa.nt.gov.au/waste-pollution/compliance/incidents#reported
http://www.ntepa.nt.gov.au/waste-pollution/compliance/incidents#reported
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0020/361334/incident_gemco_080416.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0017/361241/incident_gemco_march_2016.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/361338/incident_pwc_angurugu_140316.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/360948/indicent_cleanaway_feb_2016.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/361336/incident_pwc_angurugu_040216.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/360723/incident_teras_aust_jan2016.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0020/360722/incident_gemco_stormwater_discharge_20150120.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0005/361337/incident_pwc_angurugu_070116.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/360724/incident_vista_gold_20151227.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0019/360721/incident_gemco_stormwater_discharge_20151222.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/361339/incident_pwc_angurugu_171215.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/361335/incident_pwc_angurugu_011215.pdf
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Date

12 Nov
2015

27 July
2015

12 May
2015

16 March
2015

16 Feb
2015

15 Feb
2015

14 Feb
2015

10 Feb
2015

13 Dec
2014

18 Feb
2014

16 Feb
2014

13 Feb
2014

12 Feb
2014

24 Jan
2014

9 Aug
2013

Incident Lot Information

Northline Pty Ltd
orthiine Fy 5963 Hundred of Bagot

Nitric acid leak

Lot 4 Hundred of
Northern Australian Beef Limited Cavenagh
Ground containing listed waste. Section 5410, Hundred of

Strangways

Teras Australia

Diesel Spill NT Portion 1644

McArthur River Mine
Air Pollution - unplanned fire

BHP Billition Manganese Australia
Stormwater Discharge

BHP Billition Manganese Australia
Stormwater Discharge

BHP Billiton Manganese Australia
Stormwater Discharge

BHP Billiton Manganese Australia
Stormwater Discharge

NT Police, Fire and Emergency Services,
Berrimah
Oil Spill

section 6349
Hundred of Bagot

Power and Water Corporation
Discharge of untreated effluent at the
Darwin Botanical Gardens

WDR Iron Ore Pty Ltd
Vehicle in River. Potential for diesel and oil
impacts

WDR Iron Ore Pty Ltd
Uncontrolled Discharge

WDR Iron Ore Pty Ltd
Uncontrolled Discharge

John Holland Pty Ltd Lot 3952
Leachate water leak, Shoal Bay Landfill Town of Sanderson

McArthur River Mining Pty Ltd
Trailer roll over carrying MRM concrete

Address

14 Dawson Street, East Arm

270 Blyth Road Livingstone
2660 Stuart Highway,
Livingstone

Port Melville Accommodation
Village
Melville Island. Tiwi Islands

McArthur River Mine site

Milner Bay, Alyangula, Groote
Eylandt

Milner Bay, Alyangula, Groote
Eylandt

Milner Bay, Alyangula, Groote
Eylandt

Milner Bay, Alyangula, Groote
Eylandt

cnr Berrimah road and Export
Drive, East Arm

Gardens Road, The Gardens,
Darwin

Roper Bar Mine Site

Roper Bar Mine Site

Roper Bar Mine Site

Shoal Bay Waste Depot
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http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0005/359951/incident_northline_20151112.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0011/358445/incident_aaco_nabl_20150727.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/357484/incident_teras_aus_melville_island_diesel_spill_120515.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/357207/incident_mrm_unplanned_fire_160315.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/356835/incident_bhp_stormwater_discharge_20150216.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0011/356834/incident_bhp_stormwater_discharge_20150215.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0009/356832/incident_bhp_stormwater_discharge_20150214.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0010/356833/incident_bhp_stormwater_discharge_20150210.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/356836/incident_ntpfes_berrimah_rd_oil_spill.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/351376/incident_pwc_untreated_discharge_effluent_botanic_gardens.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/351376/incident_pwc_untreated_discharge_effluent_botanic_gardens.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0020/351056/incident_western_desert_resources_vehicle_river.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0020/351056/incident_western_desert_resources_vehicle_river.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0016/351052/incident_western_desert_resources_uncontrolled_discharge_13_Feb.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0015/351051/incident_western_desert_resources_uncontrolled_discharge.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0010/351793/incident_john_holland_leachate_leak_Jan_2014.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/351375/incident_mrm_trailer_roll_over_concrete.pdf
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Date

24 May
2013

22 Feb
2013

18 Oct
2012

11 Sept
2012

10 Aug
2012

7 Dec
2011

23 Mar
2009

2009

2009

10 Sept
2008

2 Mar
2008

4 Feb
2008

7 Feb
2007

14 Jul
2006

27 Jun
2006

11 May
2006

Incident Lot Information
Asphalt Co Australia Pty Ltd Lot 4490
Accidental Fire igniting tyres Hundred of Bagot

Vista Gold Pty Ltd
Uncontrolled discharge

Ichthys LNG Pty Ltd
Hydraulic Fluid Leak, Blaydin Point

Territory Alliance
Emulsion Spill

Department of Defence - Larrakeyah
Ruptured Fuel Tank

Power and Water Corporation
Pine Creek Substation

Patrick Stevedores Darwin
Acid spill, East Arm Wharf

Perkins - Diesel Spill

Diesel Spill - Black Point

Peanut Company of Australia
Diesel Spill, Taylors Park, Katherine

Darwin RAAF Base
Dispersal of Aqueous Film Forming Foam

Parmalat Australia Ltd
Raw milk loss to sewer, Bishop Street,
Woolner

ORICA Australia Pty Ltd
Cyanide spill near Renner Springs

Power and Water Corporation
Fuel spill, Ron Goodin Power Station, Alice

Springs

BP Australia Pty Ltd
Diesel spill, Roper Hwy, between
Mataranka and Nqukurr

BP Australia Pty Ltd
Diesel and Avgas spill, Buchanan Hwy
(300km south of Katherine)

Source: NT EPA. Accurate at 7 May 2016.

Address

66 Syrimi Road
Tivendale

Pauline Cass
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http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/186910/incident_asphalt_co_accidental_fire_20130524.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0005/146498/incident_vista_gold_uncontrolled_discharge_20130222.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0018/146502/incident_ichthys_blaydin_point.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/146497/incident_territory_alliance_emulsion_20120911.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0011/146495/incident_defence_larrakeyah_ruptured_fuel_tank_20120810.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/146496/incident_pwc_pine_creek_substation_20111207.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/146509/incident_stevedores_eaw_acid_spill.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0009/136728/incident_peanut_company_20080910.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0008/136727/incident_defence_afff_20080302.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/136734/incident_parmalat_depot_20080204.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0006/136734/incident_parmalat_depot_20080204.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0007/136726/incident_orica_20070207.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0009/136719/incident_powerwater_diesel_spill_20060714.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0009/136719/incident_powerwater_diesel_spill_20060714.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/136723/incident_bp_diesel_spill_20060627.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0004/136723/incident_bp_diesel_spill_20060627.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0005/136733/incident_bpaustralia_20060511.pdf
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0005/136733/incident_bpaustralia_20060511.pdf
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Appendix 4. Accidents Happen: Images.

Pressurized lines being improperly connected or being  Large Fracking Operation Fire in Grady County, Oklahoma.
hammered on while under pressure cause ‘production  Source: Brown 2016
fluid spills” Source: MEF n.d.

2011 Gas well blowout. It burned acres of forest in Shale well, West Virginia.
remote Village Creek State Park, Texas.

Source: Sierra Club’s West Virginia Chapter 2011
Source: Nasti 2013

A truck hauling fracking lubricant, smashed through A fracking tanker accident and spill in the town of Fox Creek,
guardrails, trees and into a creek, leaking fracking fluid  Alberta, Canada.

into the creek. West Liberty, West Virginia. Source: Source: Bounds 2015

Hanson 2012

o e S ‘

Scientists inspect a fracking spill in North Dakota.
hundreds of fracking wells causing contamination. Source: Vengosh, Lauer, Harkness 2016
Source: The Aspen Times 2013

i/
2013, Weld County Colorado. Floods inundated
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