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Executive Summary  
The unconventional gas or ‘fracking’ industry has expanded rapidly since new techniques were 
developed, in the last two decades. Due to the practice expanding onshore to areas previously not 
accessible to the oil and gas industry in communities and over agricultural and farming lands, the 
practice has caused widespread concern throughout the world. Over the last decade, thousands of 
reports have surfaced which show evidence of pollution, contamination of water supplies - both 
ground and surface, risks to flora and fauna and negative impacts on human health.  

This has led to countries and provinces banning the practice to safeguard their water and 
communities, which include: France, Scotland, Wales, New York State and the State of Victoria, to 
mention a few. 

A wealth of science and evidence has been collected over the last decade about the impacts of gas 
fracking on community health. A significant source is the fifth edition “Compendium of Scientific, 
Medical, and Media Findings Demonstrating Risks and Harms of Fracking”, by the Concerned 
Health Professionals of New York and Physicians for Social Responsibility which was released in 
March, 2018.  

Another excellent scientific review source is a literature review conducted in 2016 by Hays & 
Shonkoff of 685 peer-reviewed papers in scientific journals relevant to the impacts of 
unconventional gas which found that: 84% of public health studies contain findings that indicate 
public health hazards or adverse health outcomes; 69% of water quality studies contain findings 
that indicate some incidence of water contamination; and 87% of air quality studies contain 
findings that indicate elevated air pollutant emissions and/or atmospheric concentrations. 

In addition to these findings, the sheer scale of water consumption in fracking deems this industry 
a great threat to long-term water security. Australia is arguably the driest habitable continent on 
the planet and our state is one of the driest in the country.  Alongside the sound evidence of 
climate change impacting on future water resources in the state, a permanent ban on the practice 
in WA is justified.  

 

 



 

 
 

Western Australia has a long history of extracting resources – chiefly minerals and petroleum 
offshore, yet the practice of unconventional gas extraction onshore through new techniques like 
fracking, is relatively new and has seen a very small number of wells being drilled targeting shale 
and tight rock formations across WA. 

To date, few studies into the real impacts of hydraulic fracturing in WA have been carried out. 
However, of the dozen test fracks that have been undertaken, there have been documented cases 
of spills and leaks - see the Kimberley specific section for incidences and concerns that have 
occurred in this region. To truly evaluate the myriad of broad-ranging impacts that the fracking 
could have on our state, extensive independent research is required to analyse risks in 
consideration to the unique characteristics of each region proposed for fracking. 

Due to a groundswell of community support for a frack free WA – the incoming WA Labor 
government as of March 2017, repeated its election promise to prohibit the practice in the Perth, 
Peel and South West regions of our State and gazetted a moratorium on any hydraulic fracking 
across the rest of the state until 2020, whilst an inquiry is undertaken into the life cycle impacts of 
unconventional gas industry activities or ‘fracking’. Despite this commitment, in May 2017, the 
then Department of Mines and Petroleum released a new acreage over shale gas in the Canning 
Basin (DMP, 2017), even with bans and moratoria in place. 

Our current Western Australian government policy platform of 2017 states that “WA Labor will 
place a moratorium on the use of fracking until such an inquiry can demonstrate that fracking will 
not compromise the environment, groundwater, public health or contribute adversely to climate 
change” (WA Labor, 2017). Thus, the impact on climate change from unconventional gas must be 
considered by the panel. In particular how a changing climate will affect changing rainfall patterns 
will impact the regions where unconventional gas is proposed as well as how it will impact other 
aspects of the inquiry such as environment, agriculture and health. 

Further, in order to properly gauge the full spectrum of possible impacts of fracking on WA, all 
fracking activities from exploration to post-well abandonment should be analysed. The previous 
parliamentary inquiry in WA covered a broader scope. However, since then more studies into 
fracking in Australia and globally have since been carried out, which justifies a full assessment of 
concerns and issues including those already covered in the previous inquiry, given the new 
evidence which has come to light.  

More recent evidence also needs to be considered by the panel and inquiry, as the unconventional 
gas industry in WA and around the globe has been progressed with a lack of transparency and 
insufficient regulations or safeguards for dealing with incidents or accidents stemming from the 
practice. More recent incidents have not yet been documented in scientific journals/publications 
as it takes time and funding to convert to peer-reviewed studies, with many of the independent 
papers having to be funded by communities which have had to deal with water contamination and 
severe health impacts.  
 



 

 
Many of the studies, peer reviewed or otherwise, carried out by the unconventional gas industry 
are not available for public review or scrutiny, and as individual companies claim ‘commercial in 
confidence’, are kept hidden from the public eye.  

Thus the scientific knowledge collected by various unconventional gas companies in WA and many 
studies globally, most likely have been framed for the development of the industry, and the 
statements made and questions these studies pose, do not always relate to the questions and 
concerns of communities where this industry operates, and to broader community concern. 

Lastly, a key consideration must also be the evolution of the fracking industry and its techniques. 
With industry techniques and intensity in the US having progressed significantly over the last 10-15 
years including more fracking stages, longer well laterals, and significantly higher proppant and 
water use, projections of a more intensive industry must be included in this assessment. Statistics 
included in the frack inquiry’s website are well behind the progress of industry in the US, and while 
these statistics might suit initial intentions of industry in WA, future projections must be 
incorporated in the panel’s assessment to fully gauge impacts and risks.  

Given the many issues and concerns relating to fracking in WA, this submission has been separated 
into the following key topics with particular references to the current and potential future impacts 
of fracking across WA, with a spotlight focus on the Kimberley region’s Canning Basin: 

● Water extraction and contamination issues 
● Air pollution and climate impacts 
● Community health and wellbeing 
● Well integrity issues 
● Induced seismicity 
● Legal and regulatory framework failure 
● The Kimberley region: globally valued, no place for fracking  
● Conclusion 
● Recommendations  
● References (key and subject related) 

 
This submission highlights the key issues associated with unconventional gas and fracking 
activities that have been documented in scientific literature, government reports, and incidents 
that have been unearthed by third parties and communities which have made the newspapers - 
yet haven't been documented in the scientific literature as of yet. 
 
Based on the above research, our key recommendation is that the ban on fracking in WA 
should be extended across the state, as the risks posed are far too high & evidence of  incidents 
occurring in other jurisdictions have been are far too great. If we want to secure healthy future in 
Western Australia for future generations, with a safe climate and clean water, then a ban on the 
unconventional gas industry operating across the state needs to be enacted.  
 
 
 



 

 

 

Water Extraction and Contamination Issues 
 
In this section, the potential risks and impacts of hydraulic fracturing operations, with respect to 
the hydraulic fracturing water cycle effects on local water resources - both groundwater and 
surface water, are discussed.  

We have adopted and modified the definition from the paper released by the US Environmental 
Protection Agency (US EPA) in their report entitled “Hydraulic fracturing for oil and gas: Impacts 
from the hydraulic fracturing water cycle on drinking water resources in the United States”, from 
December 2016. There are four stages of water cycle throughout the unconventional gas 
extraction operation defined by those activities involving water that supports hydraulic fracturing: 
water acquisition; chemical mixing; well injection; wastewater storage, treatment and disposal. 
For each stage, the mode of risk is assessed and case studies are provided to highlight  incidences 
which have occurred, to illustrate the potential regional impacts to WA as outlined in the scope of 
the inquiry.  

Water Acquisition & Extraction  
The specific volume of water required for each frack is highly local dependent and variable 
(Gallegos et al., 2015), regarding the type of the well be it horizontal or vertical. The amount of 
water withdrawn may have significant impact as it will affect the availability of water resources 
regionally.  

Using an example from the United States, each hydraulic fracturing well on average consumed 
approximately 5.7ML between 2011 and 2013 across the country (US EPA, 2016). This contrasts 
greatly with examples from unconventional gas in Australia where on average, each hydraulic 
fracturing well consumed approximately 15-25ML per well (NSW Chief Scientist, 2014), with the 
Cooper Basin in SA using up to 25ML. There have been several cases where significant 
groundwater extraction has led to the lack of water for agriculture and decreased environmental 
flows have occurred both in the US and QLD (Louisiana Ground Water Resources Commission 
2012; Scanlon et al. 2014). This raises the threat of water shortages in other semi-arid areas, where 
the industry is planned in WA. 

Most of this water is derived from groundwater resources due to insufficient surface water, and in 
several cases in both the US and in QLD the draw-down of groundwater from fracking has led to 
huge social and environmental issues (Vengosh et al., 2014; Berge, 2016). For example in 2011, 
drinking water wells overlying the Haynesville Shale were depleted due to both excessive 
groundwater withdrawals and severe drought (Louisiana Ground Water Resources Commission, 
2012). In another case, at Eagle Ford play in Texas, the local groundwater level was reported to 
drop by a significant 31-61 meters after hydraulic fracturing activities (Scanlon, Reedy, & Nicot, 
2014). 

In QLD, there are numerous examples of bores running dry on farms from depletion due to Coal 
Seam Gas (CSG) activities and evidence of methane gas found within some bores (Berge, 2016).   



 

 
The time scale of groundwater extraction impacts could be years or longer due to the low water 
migration rate, which indicates that groundwater resources are highly sensitive to any disturbance 
including intense water extraction. Areas with combined factors of low water availability, due to 
other high intensity water use activities such as irrigated agriculture, could indeed exacerbate the 
problem in regional areas like the Kimberley’s Canning Basin.  

See the below map, based on the latest data of the current plans for both irrigated agriculture and 
onshore petroleum activity in the Kimberley’s Canning Basin region, which highlights the need for 
greater research and community water planning with rigorous community consultation to ensure 
we can protect cultural and environmental flows (DoW, 2010).    

 

Map 1: Kimberley clearing and water extraction threats. Source: The Wilderness Society, Mar 2018 

 

Chemical Mixing  
After water acquisition, proppants and chemicals are added to make hydraulic fracturing fluid on 
the site of the oil and gas operation. The composition of the hydraulic fracturing fluid varies from 
site to site depending on the characteristics of the target formation. Generally, water is the base 
fluid making up more than 90% of the fluid. Proppant, which is used to sustain the fracture after 
high pressure fluid is injected into the rock formation, makes up the second largest proportion of 
the fluids. Various proppants can be used and some have detrimental health effects such as silica 
sand, which can pose harmful to site workers if particles are inhaled, potentially leading to lung 
cancer and silicosis (Zrinksi, 2014).  



 

 
Even though companies claim that chemicals make up the smallest portion of hydraulic fracturing 
fluid, there is still a significant amount used in operations and the chemical cocktail is still the 
main concern for contamination of water resources and the surrounding environment. An 
estimated 18,500kg of chemicals was used in QLD CSG operations, with up to 40% unrecovered 
(Golder Associates, 2010).  

The mix of chemicals used for a site can be complex and varied. According to an investigation 
carried out by the US EPA, 1,084 types of chemicals were identified across U.S. shale gas 
operations, while only dozens of them showed up consistently in most of the operations, with the 
rest being unique to a few specific cases (US EPA, 2016). In some particular cases like the Whicher 
Range in the Southern Perth Basin (WA Government, 2013) at the early stages of shale gas 
development, even undiluted diesel was applied as the base fluid for hydraulic fracturing liquid - 
with around 500,000 litres left unrecovered in the well.  

The main risks involved in the chemical mixing stage are chemical spills contaminating surface 
water and groundwater resources. Despite all the ‘best practice’ risk management, chemical spills 
are still a common-seen operation failure for fracking operations, which is mainly caused by both 
equipment failure and human error (Jackson et al., 2014; USEPA, 2016; Vogwill, 2017).  

According to Patterson et al., (2017), between 2005 and 2014 there were 6648 unconventional oil 
and gas industry spills across four major states in the US, with a great variance of volume from 
1 gal (3.785 litres) to 991200 gal (3.75+ million litres) depending on the operation size.  

 

 

Figure 1. General spill fate and transportation behavior (US EPA, 2016) 

 



 

 
The impact of spilled fluid on surface and groundwater resources depends on various site-specific 
characteristics: spill quantity, physical and chemical properties of the spilled fluid, fluid 
concentration, local climate and hydrogeological conditions, which would change the 
environmental fate and transport of the spill fluid and spill response activities significantly. For 
example, permeable soil/rock enables quick transport of the spill into subsurface and access to 
groundwater resources, however it limits the surface transportation of the chemical and reduces 
the consequent surface water impacts; large volumes spread faster; heavy rainfall accelerate the 
spreading and significantly increase the impact area, however dilute the content and decrease 
point impact etc.  

The severity of the impact is highly based on the identity of the chemical, yet a European 
Commission Report documented that there is an overall high risk of ground and surface water 
being contaminated by fracking (Broomfield, 2012).  

Chemicals with higher toxicity or critical health impact on living organisms would naturally have 
more of a significant impact. Chemicals that are ‘sticky’ to soil particles, such as hydrocarbons, will 
result in long term disturbance as they tend to stick in soil. Comprehensive assessment of 
chemicals applied in hydraulic fracturing is not yet available due to a high level of uncertainty and 
lack of data. In a study carried out by Elliott et al., (2017), 1021 chemicals were identified in 
hydraulic fracturing and wastewater, where 781 (76%) are lacking toxicity information on the 
database. The knowledge gap leads to further difficulties to be mentioned in the following 
sections in assessing their impact when accessing the surrounding environment. The health 
hazard and ecological impact due to chemicals are discussed in the relevant section within this 
report. 

In the Kimberley, the boom and bust cycle of water in the variable seasons increases the risk of 
spill contamination to cultural and ecosystem flows, and with the highly sandy and permeable 
characteristics of surface soil (Schoknecht, 2002) make the area vulnerable to surface spills 
regardless of the chemical characteristics, as the contamination would travel rapidly to the 
subsurface and affect the shallow groundwater resources of the Canning Basin. 

 

Well Injection  
At the stage of well injection, pressurized fracturing chemicals are injected into the well to create 
fractures in the target rock formation. During this process, there are two major risks to water 
resources, well integrity failure and new fractures created by hydraulic fracturing: both would 
result in contamination of groundwater and in surface water resources in the long term, through: 

1. Contamination from hydraulic fracturing fluids; 
2. Contamination of aquifers from fugitive hydrocarbons (oil and gas contents), normally 

methane, and their oxidation products; 
3. Increasing water salinity from flowback and produced water leakage; 
4. Increasing level of naturally occurring radionuclides (NORMs) in groundwater (Gregory et al. 

2011). 
 

 



 

 
Water contamination due to well integrity failure is unfortunately an extremely common incident 
and has been widely reported, with many of the cases being found by community or third parties 
not necessarily being made public by the government regulator or the company involved. There 
are so many cases of drinking water contamination, here a just a few key examples:  
 

● In the US state of Pennsylvania alone, more than 240 private drinking water wells have 
been contaminated or have dried up as the result of drilling and fracking operations over a 
seven-year period (Hilderbrand et al. 2015).  

● There has been widespread drinking water contamination in 550 water samples 
throughout the heavily drilled Barnett Shale region in northern Texas (Hilderbrand et al. 
2015). 

● A 2016 study by Stanford University scientists determined that fracking and related oil and 
gas operations have contaminated drinking water in the town of Pavillion, Wyoming, 
where residents have long complained about foul-tasting water (DiGuilo & Jackson, 2016).   

● A 2016 Duke University study found that accidental spills of fracking wastewater have 
contaminated surface water and soils throughout North Dakota where more than 9,700 
wells have been drilled in the past decade. Contaminants were observed in spill sites up to 
4 years following the spill events, and it was concluded there is clear evidence of direct 
water contamination from fracking  (Duke University, 2016). 

 
Migration of natural gas due to well integrity is claimed to be a common occurrence in the 
petroleum industry: 43% of the oil wells in the Mexico Gulf had been reported with cement 
damage after operation under designed pressure (Vengosh et al., 2014). Note that, particularly in 
the areas where groundwater aquifers is overlay the target formation, failure of the operation of a 
well could cause direct contamination of produced water into local groundwater resources.  
 
Despite the above indisputable reports and evidence of contaminated drinking water in 
communities, it is still difficult to quantify the level of impact of the hydraulic fracturing activities 
due to a lack of baseline data (Vidic et al. 2013; Gallegos et al., 2015).  
 
The lack of availability of any publicly comprehensive baseline data on groundwater/surface water 
quality, hydrological and geological conditions on a local scale, or data for the exact relative 
position between groundwater resources and target rock formations, makes it difficult to 
conclude which company’s fracking well may have indeed contaminated the water and through 
which component of well integrity failure is even more difficult to ascertain (Jackson et al., 2014). 
This has allowed oil and gas companies to deny any environmental impacts.  
 

Wastewater storage, treatment and disposal 
Similar to chemical mixing, the main risk relating to this stage would be fluid spills. The 
component of produced water varies depending on the time of the injection, i.e. at the beginning 
of hydraulic fracturing, large volumes of flow water would flow back to the surface without 
producing oil and gas. During later stages, the volume of water reduces, the water now is called 
produced water due to its high oil and gas composition. Produced water is made up of hydraulic 



 

 
fracturing fluid, formation water, chemical transformation products (resultant fracturing 
chemicals after reaction/degradation during fracturing) and the main oil or gas product.  

This substance is usually saline or hypersaline due to formation water contents, for example, at a 
typical shale gas site in the Marcellus Shale, the Total Dissolved Solids (TDS) level ranges from less 
than 1,500 mg/L to 300,000 mg/L (Vengosh et al., 2014).  

Concerningly, water around the upper boundary with such high salinity can no longer be used for 
drinking or irrigation purposes. It can also contain heavy metals, arsenic or radioactive materials 
such as selenium, uranium, thorium and radium (Vengosh et al., 2014). Disposal of such fluids 
needs to be handled with care to prevent any contamination to fresh water resources or impact 
human or environmental health. At this final water stage, the following pathways of contaminants 
may be involved: 

i. Leak and spills due to liner, storage or transportation facility failure; 
ii. Direct, unauthorized, or illegal disposal of untreated wastewater;  

iii. Inadequate treatment and discharge of wastewater  

Spills, as mentioned in previous sections, are commonly seen, especially during wastewater 
storage and transportation, and causing a even more frequent impact than well injection (Brantley 
et al., 2014). Fracturing fluid spills in comparison have a much smaller unit impact however the 
spills would be in large volume which enables fast migration to vast areas. Wastewater storage 
and transportation failure such as bursting pipes, storage facility failure and liner failure can easily 
lead to large volumes of spilled wastewater.  

More than 50% of spills are due to tank leakage, pit overflow, flowline flaws, with additional large 
amounts of spills resulting from loading and unloading during transportation (Vogwill, 2017). Here 
are some further cases: 

● A severe case reported in North Dakota in 2015, where approximately 2.9 million gallons 
(11 million litres) of produced water spilled from a broken pipeline, which resulted in 
increased salinity of the near Blacktail Creek stream and downstream (US EPA, 2016). 

● Illegal disposal had caused serious direct damage to the environment in the US. In Acorn 
Fork Creek, Kentucky 2007, unauthorized disposal of hydraulic fracturing fluids led to 
widespread death and disturbance of aquatic species (Vengosh et al., 2014).  

● A study from the US demonstrated that these toxic chemical spills can negatively impact 
forests, with about 56% of trees dying in a hardwood forest in West Virginia after fracking 
fluids had been spilled (Adams, 2011).  

● Another case in Australia mentioned earlier, the Whicher Range operation in 2004, utilized 
diesel as the base fluid for hydraulic fracturing by Amity Oil; out of the total 7450 bbl of 
diesel injected, only 3546 bbl was recovered to the surface, leaving approximately 620, 736 
litres of diesel in the ground (Vogwill, 2017).  

The last dot point is a key example of the failure of regulation in WA, due to a lack of baseline pre-
operation groundwater data, and also a lack of post-operation monitoring after the well was 
abandoned.  
 



 

 
It is worth noting that the Whicher Project is adjacent to the Margaret River Priority 1 Drinking 
Water Protection Area, and no investigation was made regarding the diesel remains in the 
abandoned well (Vogwill, 2017). 
 
All the contaminant pathways mentioned earlier ie. leaking, spills and improper discharge of 
undertreated wastewater, significantly increases the accumulation of toxic and radioactive 
elements in soil or stream sediments near spills or disposal sites, and may have long-term 
environmental impacts and health risks over decades.  
 
Among the contaminants, radioactive elements are a great concern. Many shale gas formations 
contain naturally occurring radioactive materials (NORM). Radioactive content can be mobilized 
by the stimulation process into the fracturing water. Inadequate or improper treatment of the 
fracturing liquid would thus enable the access of NORMs into surface streams. For example, 
stream sediment around the discharge point had been identified with radium accumulation 
about 200 times greater than background values, which was linked to the discharge of 
unconventional shale gas wastewater from the Marcellus Shale (Warner et al., 2014). Surrounding 
soils and even sludge disposal from the wastewater facility were also affected with radioactive 
material which makes them unsuitable for future use.  
 
In the Kimberley area, the large amount of rainfall results in a high risk of uncontrolled flooding 
during wet season which had limited the development of the region (DoW, 2010), and significantly 
increases the risks of hydraulic fracturing operations. The high seasonality of rainfall and 
consequently river flows, brings high risks to fracturing operations during wet season (surface 
operation safety, well structure failure, wastewater storage facility failure etc.). For example, in 
Texas (Dallas News, 2016), where a similar semi-arid climate is shared, flooding has caused 
damage to the fracturing facilities and overflow of the storage pond, caused direct contamination 
of oil and fracturing fluid of the surface streams. Flooding can also accelerate contaminant 

transport by several times and deteriorate the 
situation. This has also been documented in the 
Kimberley, with image 1 (left) being taken of pipes 
pumping wastewater ponds overflowing into 
nearby bushland, taken by the Hon Robin Chapple 
MLC, on Feb 14th, 2014. 

Overall, there has been many examples of adverse 
reactions from excessive water extraction and  
water contamination by the chemicals used in 
fracking, which have lead to ecological 

contamination and impacts on human health. Hence, a permanent statewide ban is 
recommended, and if not, a ban should be implemented over conservation areas and around 
public drinking water sources, given the considerable risk that even surface activities hold in the 
context of the biodiversity values or long-term water supply security that these areas are created 
to protect. 



 

 

Air Pollution and Climate Impacts 
Air pollution from volatile chemicals and substances throughout fracking processes present 
significant risks in terms of (a) contributing adversely towards climate change and (b) impacting 
local communities and workers health.  
 
Air pollutants caused by fracking include (McKenzie et al., 2012):   

● Criteria air pollutants – carbon monoxide, nitrogen oxides, sulphur oxides, and particulate 
matter (PM). 

● Volatile organic compounds (VOCs), such as benzene and formaldehyde are precursors of 
ground-level ozone formation, as well as hazardous air pollutants like toluene. 

● Odour causing compounds, including hydrogen sulfide and other reduced sulfides. 
● Fugitive emissions of methane, a potent greenhouse gas. 

Focusing firstly on the adverse effects of the fugitive emissions of methane on climate change; a 
recent independent study by a leading European climate research institute (Climate Analytics, 
2018) has found that the domestic carbon pollution (carbon equivalent) from the full exploitation 
of Western Australia’s unconventional gas resources would be three times higher than what 
Australia’s entire energy system can emit to comply with the Paris Agreement or indeed 4.4 times 
our total nation- wide carbon budget.  
 
The study is a world first of its kind to assess carbon pollution (CO2 equivalent) released during the 
lifecycle of current and prospective unconventional gas developments in WA. The report reveals 
that if the Kimberley’s Canning Basin (WA’s largest unconventional gas reserve) was to be 
extracted using gas fracking, it would emit carbon pollution two times more than Australia’s Paris 
Agreement energy sector budget (Climate Analytics, 2018).     

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2: WA gas resources will blow Australia’s Carbon Budget. Climate Analytics (March, 2018) 



 

 
To understand the entire lifecycle of unconventional gas involves numerous processes; from 
exploration, to construction operations, flaring, fugitive emissions, then finally a well closure or 
care & maintenance phase. The following few paragraphs will break down the lifecycle of the 
emissions at the various stages.   
 
Initially the exploration for unconventional gas is carried out, which onshore for unconventional 
gas means that thousands of hectares of grid lines are cleared - which has both a climate and 
biodiversity  impacts. Land clearing emissions from the expanse of exploration activities were not 
included in the above Climate Analytics analysis, and have not been included in any assessment 
that fracking companies must report under current WA regulations (DMP, 2015). There is also no 
opportunity for public scrutiny on this massive amount of land clearing, which occurs at the initial 
stages of fracking exploration, or review it’s ecological impacts, to hydrological regimes, or the 
creation of feral predator highways and impacts to the landscape ecosystem as a whole (Raiter et. 
al,  2017). A specific example of this grid line for seismic exploration, is included in the Kimberley 
section, with 3,600 kilometers of Roebuck Plains cleared, without public scrutiny or oversight.  
 
Post exploration and approval of test fracking - infrastructure is constructed, which includes 
further land clearing and well-site preparation for construction of pipeline networks, compressor 
stations, and processing facilities; this process takes months to complete. Infrastructure 
preparation involves the clearing of around 12,000 – 20,000 square meters of land for the well pad 
(Howarth et al., 2011), drilling, and building access roads. These actions generate carbon dioxide 
from the actual clearing of bushland and then further CO2, nitrogen oxides, and particulate matter 
from diesel-powered truck traffic and off-road equipment.  
 
The next step is well-completion, where high-powered diesel engines are used to pump the water, 
chemicals and proppant underground during fracking. It is at this step that natural gas begins to 
flow up from the well, as well as flowback water. Sometimes the flowback water is pumped into an 
open wastewater pit that is dug on-site, and as a result methane and VOCs are emitted into the air. 
Recently there has been a documented increase in flowback water being contained in both open 
and closed storage tanks, with vapours being flared or vented (Howarth, 2014).  
 
When the well has been completed, the production operations are alike to conventional oil and 
gas extraction. The potential emissions throughout production and processing are fugitive 
emissions of oil vapours and natural gas that are produced by equipment leaks, intentional 
venting from oil / flowback water storage tanks and wastewater pits, and incomplete combustion 
during flaring.  After conducting a review of federal and state regulations pertaining to gas fracking 
across Australia; there are no regulations or limits on how much ‘flaring’ is allowed in any 
jurisdiction in Australia, with no comprehensive measurements taken on how much air methane is 
being pumped into our atmosphere from these uncontrolled actions.  
 
Far more research is needed in this area, and regulation needs to change as a matter of urgency, to 
understand our current climate impacts, so we can more accurately predict future impacts, and 
limit our carbon & methane pollution, as the Climate Analytics report of 2018 recommends.  



 

 
 
While methane will always be a fugitive emission of this industry’s activities, depending on the 
produced gas composition, the fugitive emissions can have varying quantities of VOCs, and 
sometimes contaminants such as hydrogen sulphide. Natural gas-powered compressor engines 
and flaring units at pads, centralized processing and compression facilities also contribute carbon 
monoxide, carbon dioxide, nitrogen oxides VOCs, PM (particulate matter), polycyclic aromatic 
hydrocarbons, and potentially sulfur dioxide emissions from hydrogen sulfide oxidation (Jackson 
et al, 2014).  
 
Methane Impacts 
While natural gas has been previously endorsed as a bridging fuel for the next 10-15 years, there is 
very limited comprehensive information known about the greenhouse gas (GHG) footprint and 
cradle to grave impacts of unconventional gas (fracking). Methane is a very potent GHG that is far 
more effective at trapping heat in the atmosphere than carbon dioxide. Methane is around 86 
times more powerful than carbon dioxide when its climate change impacts are considered over a 
20-year time period, and 34 times more powerful over a 100-year time period. Thus, even minor 
rates of methane emissions can have a large GHG footprint, so reducing methane emissions is 
integral to avoiding dangerous climate change, as agreed upon by the world leaders at the Paris 
conference in 2015 (Lafleur et al, 2016). 
 
In 2015, Western Australia emitted 68,186.04 Gg of carbon dioxide and 496.24 Gg of methane 
(Australian Greenhouse Emissions Information System). The emissions of carbon dioxide are 137.4 
times greater than methane. However, when considering that methane traps more heat in the 
atmosphere than carbon dioxide, comparing the two within a 20 and 100-year period, the 
methane traps 82 and 34 times more respectively (Lafleur et al, 2016). Hence methane’s equivalent 
carbon dioxide within 20 years is 40,691.68 Gg, and 16,872.16 Gg within 100 years. Within 20 years 
its equivalent is 59.68% of carbon dioxide emitted, and 24.74% within 100 years. For methane only 
being 0.73% the emission of carbon dioxide, it produces a very large greenhouse impact. 
 
Another way to quantify the impact of methane is radiative forcing, which is the driving factor 
behind global warming. Methane’s contribution to global warming is large, at 1.0 watts out of the 
net total of 2.29 watts of radiative forcing (43.67 %) (IPCC, 2013). 
 
In comparison with methane to carbon dioxide over a 20 and 100-year time period, fracking 
(and conventional gas) has a much larger GHG emission than coal or oil. (Lafleur et al, 2016). 
 
Given in the figures below is a comparison of the GHG footprint of shale gas, conventional gas, 
coal, and oil to generate a given quantity of heat. The blue bars are the direct emissions of carbon 
dioxide during combustion of the fuels, the orange bars signify the indirect carbon dioxide 
emissions linked with developing and using the fuels, and the magenta bars represent methane 
emissions converted to carbon dioxide equivalents using proper period global warming potentials.  
 
 
 



 

 
 
For both shale gas and conventional gas, estimates are shown for the low and high-end methane 
emission estimates from Howarth et al (2014). 

 
      
 
 

Graph 1: A comparison of the GHG 
footprint of shale gas, conventional 
natural gas, coal, and oil to generate a 
given quantity of heat over an 
integrated 20-year period  
(Howarth, 2014). 

      
 

 
 
 

 
Graph 2: A comparison of the GHG 
footprint of shale gas, conventional 
natural gas, coal, and oil to generate a 
given quantity of heat over an 
integrated 100-year period  
(Howarth, 2014). 
 

While methane is a more powerful GHG than carbon dioxide, as the timescale increases methane 
becomes comparatively less significant, yet still concerning. At a 20-year period, shale gas 
produces a greater GHG than conventional gas, coal, and oil even at the low estimates of methane 
emissions. At a 100-year period, the impact of methane is greatly reduced, however both the high 
estimate GHG emissions of shale gas and conventional gas surpass that of coal and oil. 
 
The estimated quantity of emitted methane to the atmosphere (including leakages and venting at 
well-site, storage, processing and transport) over the production lifecycle of the gas well as a 
percentage is 3.6% to 7.9%; in contrast, conventional gas has a 1.7% to 6% methane emission 
(Howarth et al., 2011). 
 
Over a period of 20 years, the total global emissions of methane are equal to more than 80% of the 
global carbon dioxide emissions. In addition, over a 100-year period the total global emissions of 
methane are equal to less than 30% of the global carbon dioxide emissions (IPCC, 2013). This is 
highlighted in figure 3 below. 



 

 

      
Figure 3: The total global GHG emissions estimated by the IPCC over a period of 10, 20, and 100 

years, and expressed as carbon dioxide equivalents (IPCC, 2013). At the 10-year period, the global 
methane emissions are higher than the carbon dioxide emissions. 

 
Using the model published by Shindell et al. (2012), it has been predicted that unless emissions of 
methane (and black carbon) are immediately reduced, the average temperature of the Earth’s 
surface will rise 1.5°C by around 2030 and 2.0°C by 2045 – 2050 regardless whether carbon dioxide 
emissions are reduced or not. Through the reduction of methane and black carbon emissions, the 
rate of global warming by 1.5 – 2 °C would be slowed by 15 – 20 years.  
 
With a global warming temperature rise of 1.5 – 2 °C above the 1890 – 1910 baseline, the greater 
the danger of a fundamental change to the Earth’s climate system. Such an outcome would 
overshadow any benefit from reducing the emissions of carbon dioxide over the coming decades, 
i.e. changing from coal to natural gas. Examples of catastrophic change to the Earth’s climate 
system would be the de-calcification of our oceans and melting of permafrost in the arctic 
(Howarth, 2014). 
 
In addition to the global climate impacts of methane, its emissions are problematic for local and 
regional health, safety, and the environment (Lafleur et al, 2016): 

Fire and explosion risks – Methane is a colourless, odourless, and flammable gas. When 
ignited, methane has the potential to cause a serious fire and/or explosion risk to people, 
infrastructure, or vegetation located nearby. Instead of venting surplus methane into the 
atmosphere, gas-facility operators could burn the methane via flaring, which converts the 
methane into carbon dioxide and therefore decreases the overall climate impact. Flaring 
lowers the danger of fire occurring anywhere else besides the flare, however if not correctly 
performed it too could create a fire risk to people, infrastructure or vegetation nearby. 
 
 
Air quality and respiratory health impacts – Methane is less dense than air, and when 
released into the air it will quickly rise and disperse. Methane at high concentrations (where 
air is excluded) can suffocate humans and animals. In oxygen deficient atmospheres, humans 



 

 
can become nauseous, dizzy, lose consciousness or die. Additionally, burning methane, such 
as through flaring, can produce pollutants including formaldehyde, which is a respiratory 
health hazard. 
 
Water‐quality health impacts – Due to unconventional oil and gas extraction, methane can 
enter the drinking water that is provided by water bores. While methane that has been 
dissolved in and consumed with water is not identified as a health risk, the water can become 
a fire or explosion risk if the contained methane is released into a confined space or ignited at 
the water source from taps or pipes. 
 
Flora, fauna, and biodiversity impacts – Methane emissions that emerge from underground 
may affect the flora and fauna located near the emission. This has happened in Queensland at 
a coal seam gas development area, with detected vegetation stress at seep locations. Animal 
lives can also be lost when methane is released and a low-level oxygen environment is 
produced. 

Back in 2010 in the United States, the Council of Scientific Society Presidents wrote to President 
Barack Obama cautioning that some potential energy bridges including fracking have received 
inadequate investigation and could potentially increase rather than reduce global warming. In the 
same year, The U.S. Environmental Protection Authority delivered a report concluding that 
unconventional gas could be much larger than conventional gas in terms of the fugitive emissions 
of methane (Howarth et al, 2011).  
 
Rich et al. (2013) also investigated GHG emissions from fracking and compared it to conventional 
gas. It was estimated that fracking typically has a wheel-to-wheel emission intensity that is 1.8 – 
2.4 % greater than conventional gas. 
 
Community Impacts from air pollution  
 
Community impacts from localised air pollution, have been documented by health professionals 
which have affected local communities and workers alike(Concerned Health Professionals of New 
York, 2018). Most of the evidence that has been found on this topic was unearthed not by 
companies or regulators but by the third parties or individuals in affected communities 
themselves, and much of the evidence that exists in the literature is due to communities 
commissioning this research - to evidentially prove the link between the practice of fracking and 
the extremely adverse health impacts from degraded air quality their community was 
experiencing. Here are a collection of studies which reveal the problem: 

● Pétron et al. (2012), discovered that residents in Garfield County, Colorado, who lived less 
than 800 meters from a fracking well were at a greater risk of health impacts. This is due to 
sub-chronic exposure to xylenes, trimethylbenzenes, and a cumulative cancer risk due to 
benzene. 

● Armendariz et al. (2009), determined emissions of methane, nitrogen oxides, carbon 
dioxide, VOCs, and hazardous air pollutants from fracking wells in the Barnett Shale. 



 

 
● Rich et al. (2013), conducted ambient air sampling in residential areas within 60 metres of 

shale gas extraction and production. 39 locations in the U.S Dallas/Fort Worth Metroplex 
area were tested, with some sites sampled on multiple days and resulted in 50 sets of 
monitoring data produced. It was discovered that methane was present in concentrations 
above laboratory detection limits in 49 out of 50 data sets, and most locations had an 
atmospheric methane concentration significantly greater than reported urban 
background concentrations. 

As air quality impacts and health impacts have a significant overlap, we will cover the remaining 
impacts to community health in the following section ‘community, health & wellbeing’. 
 
In summary, unconventional gas can have a huge impact on our climate due to fracking producing 
criteria air pollutants (carbon monoxide, nitrogen oxides, sulphur oxides, and particulate matter), 
VOCs (such as benzene and formaldehyde), odour causing compounds (including hydrogen sulfide 
and other reduced sulfides), and methane emissions. In turn, these cause a greater GHG footprint 
than conventional gas, coal and oil, and impact local and regional health, safety, and the 
environment. Society needs to change its dependence on fossil fuels, however, replacing it with 
fracking will not be sufficient as an approach to take on global warming. Instead, society should 
embrace renewable energy such as solar, water, and wind power.  
 
Given that the extraction of unconventional gas in WA would blow Australia’s carbon budget by 
over three times, if we are to stick to our Paris Agreement climate commitments, we recommend 
that there is a permanent ban on fracking enacted across WA.  

Community Health and Wellbeing 
There are direct local health concerns associated with living and working in close proximity to all 
steps of the unconventional gas mining process, not just the hydraulic fracturing (‘fracking’) phase 
(Haswell, 2017). For a true and comprehensive analysis of impacts, the scope of the inquiry should 
encompass all steps.  
 
“These local concerns include potential exposures to air pollutants released during the whole 
process, including volatile organic compounds, fine silica (see Water Contamination: chemical 
mixing: proppant, for more details on silica health impacts), oxides of nitrogen, hydrogen 
sulphide, formaldehyde, ground level ozone and diesel fumes. Local communities may also face 
stress from an array of changes, including exposure to intense and ongoing noise, lights, odours, 
and dust, as well as worries and fears about health, accidents, declining property values, increased 
traffic, industrialised landscapes, loss of community cohesion, post-construction job losses, local 
business loss, and changes to community character” (Haswell, 2017).  
 
 
 
Also associated with fracking operations are stresses associated with land and water competition, 
mental health and psychosocial wellbeing risks, as well as more self-reported symptoms including 



 

 
migraines, nasal and sinus problems and fatigue, and more hospitalisations due to heart, nerve 
and asthma conditions with emerging studies suggesting interference with foetal development 
and birth outcomes including high frequencies of negative health indicators eg. lower birth rates, 
more birth complications (Haswell-Elkins & Bethmont, 2016).  

In 2016, a comprehensive systematic review of 685 peer-reviewed publications was published 
(Hays & Shonkoff, 2016), examining the evidence of human exposures to harmful air and water 
pollutants, health impacts, seismic activity and climate impacts of unconventional gas mining.  

This review found multiple potential hazards to human health associated with this form of gas 
extraction and substantial gaps in understanding that prevented confirmation of the safety of the 
industry, and recommended no new developments in the United Kingdom until research 
demonstrated its safety. The major concerns identified by this systematic review and other 
research publications outline that gas fracking and associated air pollutants can increase the 
health risk of: 

➢ Cancers (in particular leukemia) 
➢ Neurological diseases 
➢ Impacts to the nervous system 
➢ Aggravation of existing heart diseases 
➢ Asthma and other lung diseases 
➢ Headache 
➢ Irritation of the throat and eyes 

Communities living near gas fields in the US, where the industry has been well established, have 
reported these health effects after the commencement of fracking operations, including 
respiratory ailments, and nose, throat and eye irritations (O’Brien, 2015). 

Through analysis, air sampling confirmed that methane and 101 other chemicals are present in the 
atmosphere within and around the sampled residential areas of shale gas extraction and 
production in the U.S Dallas–Fort Worth Metroplex (Rich et al, 2013). Out of the 101 chemicals, 
around 20 are recognised as hazardous air pollutants according to the EPA, such as benzene, 
carbon disulfide, carbonyl sulfide, chloromethane, and toluene (Rich et al, 2013). 
 
In the U.S, it was found that well pad workers at different fracking sites were exposed to silica dust 
of levels 10 times greater than the National Institute for Occupational Safety and Health 
recommended exposure limit, even with workers using dust masks (Jackson et al, 2014). 
Additionally, in Arkansas, several air samples discovered formaldehyde levels of up to 60 times the 
level known to raise the risk for cancer (Concerned Health Professionals of New York & Physicians 
for Social Responsibility, 2018. 

 

 

Further, in 2014 the Concerned Health Professionals of New York and Physicians for Social 
Responsibility produced a report, updated this year, outlining some of the  environmental  



 

 
impacts and health outcomes that have been associated  with  unconventional gas operations 
(Concerned Health Professionals of New York & Physicians for Social Responsibility, 2018):   

● Air impacts that could affect respiratory health due to increased levels of particulate 
matter, diesel exhaust, or volatile organic chemicals.    

● Climate change impacts due to  methane  and  other  volatile  organic  compound  releases  
to  the  atmosphere.   

● Drinking  water  impacts  from  underground  migration  of  methane  and/or  fracking   
chemicals  associated  with  faulty  well  construction.   

● Surface spills potentially resulting in soil and water contamination.   
● Surface‐water contamination resulting from inadequate wastewater treatment.   
● Earthquakes induced during fracking and wastewater reinjection.  
● A range of health complaints and impaired health outcomes among residents living near 

unconventional gas fracking activities.   
● Community impacts associated with boom‐town economic effects such as increased 

vehicle traffic, road damage, noise, odour complaints, increased demand for housing and 
medical care, and stress.  

 
Additionally, the review noted that an evaluation of the available research on fracking impacts 
revealed critical information gaps. They state, “These [information gaps] need to be filled to more 
fully understand the connections between risk factors, pollution, and public health  outcomes 
among populations living in proximity to HVHF [fracking] shale gas operations” (Concerned Health 
Professionals of New York & Physicians for Social Responsibility, 2018). 
 
Mental health concerns also exist in regard to broken ‘place attachment’ or the concept of 
‘solastalgia’, which has been used in academia, clinical psychology and health policy in Australia 
and by US researchers looking into the effects of wildfires in California, to better understand the 
psychological impact of the increasing incidence of environmental change worldwide (Kenyon, 
2015). Globally, there is an increase in ecosystem distress syndromes matched by a corresponding 
increase in human distress syndromes (Kenyon, 2015). The negative effects on mental health of 
people exposed to environmental change is exacerbated by a sense of powerlessness or lack of 
control over the unfolding change process (Albrecht et al, 2007). This concept, alongside other 
stresses associated with this industry, leaves little doubt that the expansion of the unconventional 
gas industry in Western Australia would impact mental health, if it hasn’t already done so.  
 
In Summary, this extensive list of negative health impacts highlights that unconventional gas and 
fracking in WA is not in the public interest, merely the interest of the oil and gas industry and its 
shareholders. The health risks alone, whether direct and localised or less direct impacts such as 
through GHG emissions and climate change, justify prohibiting fracking in Western Australia 
permanently.  Furthermore, projected contributions to climate change from fracking activities 
cannot be isolated from community health and wellbeing and hence, must be also carefully 
considered for this inquiry to legitimately consider impact on communities and health. 



 

 

Well Integrity Issues  
The number of studies investigating failure rates of oil and gas wells is relatively limited, and the 
majority focus on data from the US and Canada. However a consensus emerges that well failure is 
widespread, with failure rates ranging from around 5% at a minimum to above 50% for older wells.  
 
The published research into failure rates for conventional oil and gas wells shows very different 
estimates, arising most likely from different definitions of “well failure”, but also possibly from 
higher risks of failure in offshore wells and differences arising from the different regulatory 
systems in the US and Canada. Even sources backed by the oil and gas industry indicate hundreds 
of incidents of groundwater contamination.  
 
The principal causes of well failure relate to cementing. While there is the potential to address 
these problems through better monitoring, tighter regulations and improved cement 
technologies, there is a recognition that well failure is very difficult to prevent entirely.  
 
Hydraulic fracturing for shale gas, such as is being planned in the Kimberley’s Canning Basin, is 
likely to pose higher risks than conventional drilling, for two main reasons:   

1. Hydraulic fracturing involves injection of fracking fluids at high pressure. Research shows 
that ‘injection wells’ into which liquids or gases are pumped are 2-3 times more likely to 
leak than conventional ‘production wells’ (Davies et al., 2014).  Shale gas wells are drilled 
horizontally underground in order to access gas over a wider area. Research into 
conventional wells indicates that horizontal or other ‘deviated’ (i.e. non-vertical) wells 
have a failure rate four times higher than for vertical wells in the same area (Watson & 
Bachu, 2008). 

2. Research looking specifically at shale gas wells found failure rates in newly-drilled wells in 
Pennsylvania over three years to be between 6.9% and 8.9%. This was characterised as 
“consistent with previous industry data, and not improving” (Ingraffea, 2013).  

 
The importance of well integrity in hydraulic fracturing cannot be underestimated, neither can it 
be secured for certain, as the results of reviewing the scientific literature shows that over time well 
leakage increases, leading to increased compromised wells, impacts of which include: 
 

● environmental, e.g. land, surface and subsurface water contamination, gas leaks into the 
atmosphere; 

● social and ecological, e.g. injuries / fatalities from blowouts, damages to social and 
ecological surrounds; 

● economic and political, e.g. financial losses in lost production, costs of fixing faulty wells, 
damage compensation, and loss of reputation / social license. 

 
 
 
 
 



 

 
Barrier Design and Construction 
 
For an oil and gas well, it is imperative that barriers exist to prevent migration of fluids / gases 
from the well into the subsurface environment, and vice-versa.  The design of wells and their 
barriers varies from field-to-field, depending on the local geology, trajectory of well(s), depths of 
play, anticipated fracturing and subsurface pressures, expected hydraulic treatment rates, 
estimated production rates, and local regulations (Stone, 2016). The integrity of a well is deemed 
to be compromised when there is well barrier failure, potentially resulting in cross-contamination 
between the well and the subsurface environment. A well barrier primarily consists of a casing 
string and cement.  The casings are typically made of carbon-steel, and cement is used to create a 
seal to prevent fluid movement as well as further reinforce the strength and durability of the 
casings.  A well will typically be made up of between 3 to 4 casing strings: 
 
1. a conductor casing to keep loose surface sediment from collapsing into the wells, and to 

protect shallow surface aquifers; 
2. a surface casing to protect groundwater; 
3. a production casing and/or liner to protect the production tube which carries the 

hydrocarbons; 
4. an intermediate optional casing for deep wells to manage hole conditions. 
 

 
Diagram: typical wellbore showing casing strings (black lines) 
and cement layers in light grey (source: drillingformulas.com) 

 
According to the present inquiry’s Background and Issues Paper, "established standards for well 
integrity include the principle of having at least two barriers between the subsurface environment 
and the interior of the well" (2017, p13). Report 42 on hydraulic fracturing in Western Australia 
states that, “In Western Australia, operators must use a minimum of three strings of casing 
(conductor, surface, and production casing or liner) with an optional intermediate casing for 
deeper wells” (Standing Committee on Environment and Public Affairs, 2015, p. 101).   
 



 

 
Regulation of fracturing activities in Western Australia is governed by the Department of Mines, 
Industry Regulation and Safety (DMIRS).  The DMIRS information sheet on well design and integrity 
(2015) further detailed that: 
● the conductor casing is to be approximately 50m deep and cemented to the surface;  
● the surface casing is usually set at 800m deep, and cemented to the surface; 
● either the production casing runs from surface to total depth, or the production liner runs 

from total depth to an appropriate overlap with the previous casing.  Cementing of production 
casing or liner must meet international standards. 

 
There is ambiguity in the DMIRS requirements of using either a production casing, or liner.  Liners 
are used to save costs as they do not go fully to the surface as production casings do. Therefore, 
there may be scenarios where only one barrier (surface casing) separates fracturing fluids or 
hydrocarbons from the environment if the liner does not overlap adequately with the surface 
casing.  Although DMIRS states that well design will be assessed on a case by case basis, and 
common sense would stipulate that sensitive environments be well protected, there are numerous 
examples of inadequate barriers between wells and the environment: 
 
● In Alberta, Canada, there have been instances of 

well failure where wells had only a single layer of 
pipeline casing to separate hydrocarbons from 
the environment (Watson & Bachu, 2007);  

● Recent studies by Stone, Fleckenstein and Eustes 
in the Wattenberg Field in Colorado, U.S.A., found 
that 80% of the wells with potential barrier 
failures had surface casing not through the 
entire water aquifers, and 95% were not 
properly cemented (2016, p.20).  
 

To date, poor well constructions have caused over 
1,000 catastrophic barrier failures between 1970 
and 2013 where aquifers and surface soil have been 
contaminated in Colorado (Dyer, 2017). 
 
 

Image 2: A resident in Wyoming demonstrating the terrible stench of his drinking water,  
claimed to be caused by contamination from nearby oil and gas wells.  (Credit: Dyer, 2017) 

 
 
Types of well failure 
 
Well failures are not only caused by poor well completion practices, although poorly constructed 
wells can significantly increase potential well failure.  In the Wattenberg Field, the potential well 
failure rate was found to increase from 0.5% to 40% for poorly constructed wells (Stone et. al, 
2016). 



 

 
 
The various ways that wells can fail, even if they are properly constructed are: 
 
a) Cement failure 

The cement layer forms an important part of the barrier designed to keep the wells intact.  It is 
also there to increase the strength of the casings, preventing buckling and ballooning of the 
casings under high fracturing stresses.   
Cement can deteriorate with time, it can shrink, develop cracks or channels, or even break off 
and be lost to the surrounding rock.  Once the cement layer is breached, there is only the 
casing layer between operational fluids and the surrounding environment. 
 

b) Casing failure 
If the cement layer is breached, then the casing is the only barrier remaining to prevent 
environmental contamination. 
 
Hydraulic fracturing conditions impose aggressive loading conditions on the casing string that 
are not associated with normal, non-fracturing conditions.  Adams, Mitchell, Eustes, Sampaio 
and Antonio have found that “incidents of casing failures occurring during fracture stimulation 
operations are increasing at an alarming rate”, and that casing failures are found in 40% of 
blowout incidents between 2011 to 2016 in Texas (2017). 
 

 
Image 3: Casing parted from frack tree during fracking and sections of surface and production 

casings were ejected, spearing into the truck in 2013 (Credit: Texas Railroad Commission). 
 
Adams et. al. also commented that “…current casing design philosophies show little 
advancement since the 1950s despite the industry’s awareness of many factors that 
should be addressed” (2017). 
 
 
 
 



 

 
Casing failure modes include:   
o Corrosion, when large volumes of corrosive acid and drilling fluids are being pumped 

down the casing string during hydraulic fracturing.  The relationship between sources of 
corrosion and casing failure still requires further investigation. 
 
Corrosion can also occur in some naturally-corrosive environments, e.g. water used for 
fracturing containing bacteria which produces biogenic sulphur; or corrosive gas in the 
production stream containing harmful levels of carbon dioxide.  Casings used for hydraulic 
fracturing operations are particularly susceptible to environmentally-assisted-cracking 
due to the use of high strength carbon steels for casing design, which reacts by hardening 
under these corrosive environments, resulting in brittle failure.  Examples of this 
environmentally-assisted-cracking have been found in the US and have been discussed by 
Adams et al. (2017).  

 
Image 4: Corroded pipe. (Credit: The Cost of Corrosion, Retrieved from 

https://www.linkedin.com/pulse/cost-corrosion-fred-nilson ) 
 

o Erosion to pipe wall due to use of proppants at high rates and high fluid velocities.  Many 
factors affect erosion in pipes, including type of proppant, specifications and straightness 
of pipe, fluid velocity, and roughness of pipe wall.  For horizontal wells requiring large 
volumes of proppants injected at high rates, erosion is a particular concern.  The photo 
below shows how internal erosion can penetrate casing wall. 

 

 
Image 5: Internal erosion in the pipe weld line which grew until it penetrated the pipe’s outer wall.  

(Credit: Neal Adams Services) 
 

https://www.linkedin.com/pulse/cost-corrosion-fred-nilson


 

 
 

o Fatigue failure, which occurs under repeated / cyclic loading until the stress level in the 
material exceeds its endurance limit.  Studies since 1993 have found fatigue failure to be 
an “unusual, unexpected and difficult to design for” scenario, a conclusion which is still 
valid in 2016 (Adams, et al. 2017).  This failure mode is not well understood, but appears to 
be associated with most casing failures even though new casing was run in the wells.  
Failure is usually detected through unanticipated losses of pressure, with subsequent pipe 
retrieval (if possible) and observation of cracks, particularly in the coupling (joint) area.  
More research is needed to model and design for fatigue and cyclic loadings.  Current 
international casing design codes do not address fatigue loadings. 

 
o Thermal shock, which occurs when different parts of the casing expand or contract at 

different rates.  This is caused by the dynamic temperature difference caused by the 
(cooler) fracturing fluids and the (warmer) downhole formation temperatures.  This 
dynamic scenario presents another form of fatigue failure for which research is sparse.  

 
o Ballooning occurs when the internal pressure of the pipe pushes out on the pipe walls.  

This shortens the effective casing strength, but ballooning can be controlled through 
effective cementing.  Un-cemented or poorly cemented lateral sections of horizontal wells 
would be more prone to this failure mode. 
 

o Buckling typically occurs when fracturing is conducted in un-cemented or poorly 
cemented lateral sections of horizontal wells.  The only available way to avoid buckling is 
through effective cementing.  A buckled pipe would have reduced strength and could fail 
when loads imposed on it exceed its yield strength.  As horizontal wells get longer, 
cementing throughout the entire length of the well would become more crucial to prevent 
buckling. 

 

 
Image 6: A buckled pipe. (Credit: The American Society of Mechanical Engineers) 

 
c) Connection failures  
 
The majority of casing and tubing failures occur at the connections (Hagshenas, et al. 2017).  These 
connections are designed to provide integrity to the entire well makeup, as well as providing seals 
from leakage, and are generally the weakest points on the pipes.  Failure of connections 
represents leakage risks and compromises well integrity.   



 

 
Due to complex drilling trajectories, complicated hydraulic fracturing processes, increased dogleg 
severity (inclination of pipes), and the addition of sand in the fracturing fluid (which increases 
pressure in the pipes), connections are increasingly having to sustain more and more aggressive 
localized loadings.  Tubing failure studies in the U.S.A. have found failures at the connections, 
where the strengths of the connections were under-designed for the hydraulic fracturing 
operation involved, in some cases by at least 25% (Hagshenas et al., 2017). 
 
Horizontal wells 
There has been talk of the oil and gas industry improving their fracking technology by using better 
materials, tailoring practices to local geology, and utilizing horizontal drilling.  Horizontal drilling 
promises far less land impact to produce a similar amount of resources, due to the increased 
horizontal reach underground and use of multiple fracture stages along its length. However, what 
has not been widely mentioned is that the ‘benefits’ of horizontal wells in enhancing productivity 
through multiple fracture stages an longer reaches could be offset by the increased use of 
proppants (which is a type of sand or ceramic beads) per well, and pumping larger fluid volumes 
(Daneshy, 2017).  
 
The proppant industry produced two graphs below clearly highlighting: 
● Worldwide proppant demand is closely linked to the number of new horizontal wells, i.e. 

proppant use in horizontal wells overshadow those used in vertical wells;  
 

 
                                                       Graph source: oilgasequity.com 
 
● That the tons of proppant per horizontal well is increasing, due to increases in length of wells 

and number of fracture stages per length of well; 

                      
                                                        Graph source: oilgasequity.com 



 

 
 
This relationship between proppant requirements and horizontal wells is further confirmed by a 
scientific study undertaken by the U.S. Geological Survey (USGS) which clearly showed a 
relationship indicating that the rise in proppant use “coincided with more than 58,000 directional 
and horizontal wells drilled between 2000 and 2010” (Gallegos, Varela, 2015). 
 
The reason for the focus of proppant use in horizontal wells is that the pumping of proppant, at 
high rates and velocities down narrow casing pipes, directly impact on the integrity of the pipe 
walls through erosion.  Given that the ongoing trend is for increasing use of horizontal wells with 
multi-stage fracturing stages, erosion of pipes deep underground could become an extremely 
concerning source of contamination.  
 
Therefore, new technology of horizontal fracking did not equate to being safer; in fact, 
unconventional shale gas wells were six times more likely to show problems than 
conventional wells drilled in the same period, and there has been a “failure to prevent 
migrations to fresh groundwater” (Jackson, 2014).   
 
In summary, well integrity is an issue that has been broadcasted as design-able, but in reality, 
integrity is not guaranteed.  The scientific literature shows that incidents and accidents happen, 
and that well integrity issues increase as wells get older. That’s a risk that we shouldn’t take when 
it comes to our precious ground water in wilderness areas like the Kimberley, where the 
interconnection of ground and surface water is barely understood. 
 
Instances of wells that have had their integrity breached are well documented: improper cement 
isolation resulting in aquifer contamination; increasing casing failures from various causes, which 
were responsible for blowout incidents; and under-designed pipe connections.  Moreover, new 
wells are also longer, must curve laterally, must withstand more intense hydraulic fracturing 
pressures and larger fluid volumes.   
 
Proper well completion techniques and post-construction monitoring are key to ensuring well 
integrity throughout the fracking process, but records have shown that wells are rarely inspected 
after their first birthday (Jackson, 2014) and poorly constructed wells are rife (Watson & Bachu, 
2008), and no regulatory system in the world has set aside funds to check in on sealed well 
conditions beyond them being abandoned or plugged post completion. 
 
 

 
 
 
 
 



 

 

Induced Seismicity 
Based on many years of observations, monitoring and research, there is strong evidence to 
support a scientific link between induced seismic events and hydraulic fracturing operations. 
According to Report 42 on hydraulic fracturing in Western Australia (2015), induced earthquakes 
from hydraulic fracking can occur under two scenarios: 
 

a. During injection of wastewater from the fracturing operation into a deep ‘injection 
zone’; or 

b. During the hydraulic fracturing process itself of breaking up the formation containing 
oil or gas. 

 
The ways these scenarios may cause earthquakes can be through an increase in fluid pressures in 
existing faults, thereby causing the faults to fail under the increased pressure; by lubricating 
existing faults and triggering an earthquake through fault slippage; or re-activated old faults 
through movement of adjacent ground formations caused by fracturing operations. 
 
Past research done in the U.S.A have found evidence that wastewater injection was the main 
culprit for causing induced earthquakes in the U.S.A (McGarr, 2014).  Increasingly, earthquakes are 
being recorded in areas where earthquakes have historically been infrequent, e.g. earthquakes in 
Oklahoma increased from 41 earthquakes in 2010 to 857 in 2015, all with magnitudes 3 or greater 
(Koco 5 News Live, 2015).   
 
Scientists have linked the quake boom to the widespread wastewater pumping in the state.  Just 
recently, on August 4, 2017, Oklahoma was pummeled by seven earthquakes in 28 hours (Business 
Insider Australia, 2017), making frack-heavy Oklahoma the most high-risk state for earthquakes 
(IFLScience, 2017). 
 
However, there are increasing indications of earthquakes being caused by the actual fracturing 
process itself (Atkinson, et al., 2016).  The most recent example of a “highly probable” fracking-
operation-induced earthquake was felt in Fox Creek, Alberta, Canada, on Tuesday 12 January 
2016.  The operator was conducting hydraulic fracturing operations at the time the earthquake 
occurred, and this earthquake was “quite large for the area” and was felt 280km away.  Recent 
follow-on research conducted by the University of Alberta in conjunction with the Alberta 
Geological Survey in 2017 states that “new data shows hydraulic fracturing in north western 
Alberta’s Fox Creek area was the cause of multiple earthquakes in the region” (Global News, 2017).  
 
Based on many years of observations, monitoring and research, there is strong evidence to 
support a scientific link between induced seismic events and hydraulic fracturing operations 
(regardless of whether the seismic event was caused by fracturing or fluid injection). 
 
The next question therefore is: what might be the potential maximum magnitude of an induced 
earthquake?  Earthquakes are measured in terms of their magnitude (M).  An earthquake of 



 

 
magnitude M≥3 is usually large enough to be felt; while earthquakes of magnitude M≥4 could 
cause structural damage.   
 
McGarr,  in 2014, postulated that the maximum magnitude earthquake experienced is related to 
the volume of injected fluid, and “may be as high as M=6.5” (Mitchell & Green, 2017). The spate of 
earthquakes in Oklahoma in August 2017 had magnitudes between 2 and 5, while the biggest ever 
recorded was 5.8 on September 3, 2016 in Pawnee, which caused moderate to severe structural 
damages in the state and causing injury to one resident (New York Times, 2017).   
 

 
Image 7 & 8: Damages to buildings after the 2016 Pawnee earthquake (source: NBC News & News9) 
 
Atkinson et al. (2016) put forward the supposition that for hydraulic-fracture-induced 
earthquakes, particularly in horizontal wells (which will impact a significantly greater region than 
vertical wells and more likely to intersect pre-existing faults), the “size of the available fault 
surface that is in a critical state of stress may control the maximum magnitude” of the 
earthquakes.   
 
Mitchell and Green (2017) noted that “the potential for hydraulic fracturing to cause damaging 
earthquakes has previously not been thought to be significant; however, the maximum magnitude 
of events attributable to fracking has increased over the past few years to M=4.4”. 
 
The Fox Creek earthquake on 12 January 2016 was of magnitude 4.8.  Two previous earthquakes a 
year ago in the same area were of magnitudes 3.9 and 4.4, and were also “likely” caused by 
hydraulic fracturing (CBC News, 2016).  While the 4.8-magnitude earthquake did not cause injuries 
or property damages, some residents in the area felt shaken, reporting that it felt like “a forklift 
backing into the wall” (EcoWatch, 2016). 
 
Given that induced earthquakes typically occur at shallow depths (when compared to natural 
tectonic earthquakes), the potential for damages is particularly critical if the regional building 
codes do not include for seismic impacts.  Recent studies have also found that not only may 
above-ground infrastructure be impacted by induced earthquakes, but below-ground “pipeline 
infrastructure can also be damaged by induced seismic events, which in turn may lead to the 
release of the transported content” (Shabarchin & Tesfamariam, 2017).   
 
Casing deformation within the horizontal portions of shale gas wellbores in the Montney Basin in 
British Columbia have been found to be caused by induced seismic events (B.C. Oil & Gas 



 

 
Commission, 2014), and “fractured wells in British Columbia have been associated with 
earthquakes between magnitudes 3 and 4.5 that have occurred a few kilometers away from 
fracturing operations” (Ward, Eykelbosh, Nicol, 2016).   
 
Additionally, earthquakes can also have devastating effects on wildlife, though this is not well 
studied.  Earthquakes impact wildlife through associated land changes, e.g. landslides and craters.  
When these sudden land changes occur within breeding grounds and essential habitats, species 
can become extinct, e.g. the giant grebe which only lived in a single lake in Guatemala was 
declared extinct after its habitat was destroyed by a strong earthquake in 1976 (Forbes Science, 
2016).   
 

 
Image 9: Giant grebe (Atitlan Grebe) (Source: Handbook of the Birds of the World Alive) 
 
In summary, there is strong evidence to support the fact that the hydraulic fracturing operation 
induces earthquakes.  Earthquakes may be induced either during the wastewater injection phase, 
or during the hydraulic fracturing phase of breaking up the formation.  Recent examples of 
induced earthquakes include the seven earthquakes in Oklahoma on August 4, 2017, and the 12 
January, 2016 earthquake in Fox Creek, Canada.   
 
The impacts of these earthquakes ranged from emotional trauma, to physical injury resulting from 
property damages.  Not only are these induced seismic events becoming large enough to cause 
above-ground damages, underground infrastructure is also impacted through deformation of 
casings, and fractured / damaged wells.   
 
 

 

 

 



 

 

Legal and regulatory framework failure 

In Western Australia, The State’s Petroleum and Geothermal Resources Act was enacted in 1967 
well before the new technology of hydraulic fracture stimulation, with the new methods of using a 
cocktail of chemicals as proppants to facilitate the sand and water under high pressure to break 
the rocks to extract the gas from wells. 

A huge issue with our current system is transparency of data. Companies already involved in the 
unconventional gas industry are not required to publicly release scientific monitoring data, or 
results of scientific surveys they have commissioned showing baseline quality and quantity data of 
environmental values. The out of date Petroleum and Geothermal Resources Act. of 1967, 
stipulates that the Minister administering this Act. shall not make these documents publicly 
available. This is despite the rhetoric of transparency that the Department of Mines - administered 
with assessing and regulating the industry - has not acted on despite having a transparency policy 
(DMP, 2015).  

Currently, there are no rights that exist legally for landholders, farmers, pastoralists or Traditional 
Owners to say no to unconventional gas on their property or to ‘lock the gate’ on gas fracking 
companies. There is a requirement for companies to negotiate with landholders in WA, yet without 
the opportunity to outright reject the practice, it gives landholders very little bargaining power 
and can leave individuals feeling helpless and powerless to have their voices heard.  

A specific case study of inequity of the system which currently regulates fracking across Australia 
and is failing landholders, is George Bender’s story, a fifth generation farmer from Chinchilla in 
QLD (Queensland Country Life, Oct 20. 2015).  

He took his own life, desperate after a ten year battle to halt unconventional gas companies from 
operating on his prime agricultural land. George had won prizes for his produce and practices and 
was well known in the region for his progressive approach to sustainable agriculture. He began to 
speak out, when his bores ran dry from the drawdown of groundwater used in nearby fracking 
operations and he blew the whistle on noxious methane bubbling up from his wells. Yet he wasn’t 
heard by the companies or any government.  He didn’t have the funds to scientifically document 
the impacts he was seeing. As a result of a decade of fighting the fracking companies, he tragically 
and unexpectedly took his own life, due to the weight of pressures he had to contend with, 
including financially keeping his farm viable.  

George Bender himself summarised the situation farmers are facing when he addressing a senate 
inquiry: “The government has provided the CSG (Coal Seam Gas) Companies with all the power, 
leaving an individual farmer to protect himself against multinational companies. The decision 
whether or not to have CSG on our property should be a commercial decision; it should be the 
right of the farmer to choose what effects his business on a commercial basis. This situation the 
government has created leaves the process open for bullying, and intimidation and potential 
corruption.”  (Queensland Country Life, Oct 20. 2015) 



 

 
We need to support land holders to be able to say ‘no’ to unconventional gas on their properties. 
Without this change to our legal system, there are no safeguards for farmers or landholders, 
especially when incidents occur.  

In terms of pollution incidents or accidents, our current regulatory framework in WA of asking 
companies to keep risks ALARP (As Low As Reasonably Practicable) means that there are no 
safeguards for our groundwater, surface spills or excess fugitive gas emissions. There are also no 
limits to the amount of pollution for gas fracking set in our regulations. There is limited funding for 
on-ground regulatory personnel, thus no means of keeping any companies accountable on a 
regular basis. The legal and regulatory system for unconventional gas is failing the Western 
Australian public, and is extremely inadequate for the high risks which this industry poses to our 
communities and our water. 

The most concerning outcome that this lack of regulation translates to, which we have 
documented through several case studies in the above submission, means that there is no legal 
responsibility for any company to be held accountable for incident or accident which caused 
either water contamination or adverse public health impacts.  

There are no safeguards or public support funds in place for communities if a major accident was 
to occur. As has been experience of many communities in the US as documented above, it has 
been the communities which have worn the brunt of contamination impacts such as agricultural 
incidences of cattle becoming sick, losing their hair and dying -  to children becoming regularly ill 
and vomiting, and being diagnosed with rare illnesses from contaminated drinking water sources. 
Under current WA regulations there are no safeguards for these kind of impacts and the 
community would be left to clean up or remediate without any government support, or ability to 
legally secure compensation from the company to cover the remediation or treatment costs (DMP, 
2015).   

Overall, the wealth of evidence examined in this submission shows that incidences in the 
unconventional gas industry are a regular occurrence and the risks are simply too great. The 
current WA government has recognised this, and has thus enacted a prohibition on the practice 
and industry across the Perth, Peel and South West regions(WA Labor, 2017) . We would advocate 
that the rest of our great state deserves the same protection from this incident prone industry.   

If somehow the industry was to progress, we need new regulations and laws to address the critical 
issues of keeping companies accountable for any pollution incidents. After reviewing the wealth of 
scientific evidence which details the risks that this industry poses to water, communities and 
public health, we again recommend that a ban is extended on the use of unconventional gas 
across WA.  

 

 

 



 

 

The Kimberley region: globally valued, no place for fracking   

The Kimberley region is known globally as premier wilderness destinations on our planet with 
world class heritage values and one of the last impacted coastlines on earth. It hosts unique and 
significant ecological and cultural values, much of which there is limited research to fully 
understand the intricate connections between these systems (Dow, 2010). Thus, far greater 
planning, research and consultation is needed to understand how we protect this globally 
significant region’s values, before any consideration towards developing industries like 
unconventional gas industry is approached.  

 

Image 10: The culturally significant Mardowarra (Fitzroy River) at Looma. Source: Magali Duffield 

The Kimberley land and seas is highly interconnected with some of the largest tidal values on the 
planet. The temperature is warm to hot all year around with a booming summer wet season and a 
cooler, dry winter. Water which flows from this seasonal change, creates a boom and bust cycle of 
rivers systems and their catchments (Vogwill, 2015). The most significant river in the region is the 
National Heritage listed Fitzroy River & catchment influencing groundwater recharge and 
sustaining the fragile groundwater dependent ecosystems during the dry season (Dow, 2010). 
More than 90% of precipitation happens during its wet season, and the annual rainfall variability is 
high (Harrington et al., 2011).  

Concerningly, a report prepared for the Australian Council of Learned Academies (ACOLA), a body 
often cited by the gas fracking industry, predicted that there could be more than 40,000 gas 
fracking wells across the Kimberley (Frogteck, 2013). 



 

 
The extensive aquifer system which  Canning Basin is the main source for groundwater in the 
Kimberley, and was flagged on NASA list of global aquifers in decline through gravity surveys 
measured through satellite data from (2013-2013). The reason that NASA hypothesized that the 
water levels were in decline was due to ‘increased mining’, which was rebuked by the WA 
Department of Water and other academics - due to there being little mining activity operational at 
that time in the region, and instead theorized it was due to variable rainfall to recharge the aquifer. 
Regardless of the cause, these studies highlight the need for further study into groundwater 
resources and possible impacts on them. 

The most progressed fracking wells in the Canning Basin region, lie within the catchment of the 
National Heritage listed Fitzroy River or on the Roebuck Plains, which flows onto to globally 
significant RAMSAR listed site - Roebuck Bay. With emerging plans for extensive irrigated 
agriculture in the region, there has been no recent cumulative assessment for water resources use, 
taking into consideration ecological land cultural limits (refer to map 1).  

The Kimberley regional water plan 2010-2030 (DoW, 2010) highlights the lack of information on the 
interconnectivity of surface and groundwater, lack of research for the listing and protection of 
Threatened Ecological Communities (TECs) and   groundwater dependent ecosystems (GDEs). 
These unique ecosystems rely on groundwater during the dry season, and are an important 
cultural water source to the Traditional Custodians of the region (DoW , 2010; Vogwill, 2015).  

As stated by Vogwill (2017), “the understanding of the geological and hydrological of the Canning 
Basin is in its infancy with only regional scale studies which is insufficient to comprehend the 
lithologies and groundwater movement in subsurface formations. The significant knowledge gap 
brings various uncertainties throughout all the stages for unconventional gas operations and 
consequently increases all the potential risks”. 

There is a growing national perception that water resources are plentiful and available for 
development in northern Western Australia. In reality, the Kimberley is a water-limited 
environment characterised by northern Australia’s wet/dry cycle of water abundance and scarcity, 
with significant constraints to water resource development. A sustainable management of the 
Kimberley’s water resources is therefore essential to the region’s future social, cultural and 
economic prosperity (DoW, 2010). 

Fauna impacts  

The Kimberley also contains the most significant diverse freshwater fauna in the state; with more 
than 50 species recorded including 16 unique species only found in the Kimberley (Department of 
parks and wildlife, 2011).  

Another important component of global biodiversity found in the region is Stygofauna. They live in 
a range of groundwater habitat this include small size such as crustaceans between 0.3 to 10 
millimetres in length and other such as fish, worms, snails, mites and insects. In the Kimberley, a 
high diversity of species of stygofauna live in the limestone, calcrete, sedimentary, and regolith 
substrata in fresh, saline and anchialine waters (Humphreys 1999).  

 

https://www.desertsun.com/story/news/2015/06/17/global-groundwater-studies-california-drought/28849911/


 

 
Stygofauna is susceptible to extinction due to environmental changes and human impacts. One of 
the main concerns is water extraction for mining as it can affect groundwater levels and biological 
compositions negatively leading to a decrease in the quantity of stygofauna (Humphreys, 2006). 
Groundwater is considered as an important refuge place from arid surface conditions. These 
animals are important in maintaining ecosystem function to protect groundwater quality such as 
keeping ground water flowing by maintaining the spaces between soil particles groundwater and 
recycling nutrient underground (Stygofauna Survey Final Report, 2011/2012).  

Another important example of biodiversity component that could be impacted by fracking 
clearing operations is the Ant Kingdom. A study revealed that at least a quarter of all Kimberley ant 
species are endemic to the region indicating that Kimberley is highly significant region for ant 
biodiversity (Andersen et.al, 2014). Ants are important for many ecosystems worldwide as it is 
involved in myrmecochory (the dispersal of seeds by ants). Their role emerges through dispersal, 
survival and conservation of native species (Majer et.al, 2011). Australia is well known for 
myrmecochory and possess over 1500 myrmecochorous plant species (Buckley 1982). However, 
disturbance such as mining can decrease or remove ant’s biomass and indirectly affect vegetation 
composition (Palfi et.al, 2017). Mining disturbances causes’ direct impact on soil and therefore ant 
nests; this is why mining can have a greater proportion of impact in compare to either fire or 
grazing (Hoffmann and Andersen, 2003).  

In terms of already recorded species decline, 45% of native mammal species in Kimberley have 
either disappeared or reduced to lower than their former ranges (Department of parks and 
wildlife, 2011).  In a study, it was found that environmental changes in addition to fire practices 
and exotic predators are the main reasons associated to the decline of small mammal populations 
in the Northern of Australia (Woinarski et al., 2001). 

 

The Bilby: a threatened indicator species  

The Canning Basin in the Kimberley Region consists of 
one of the largest populations of what remains of the 
Bilby (Macrotis lagotis) and its habitat in Australia.  It is 
estimated that Bilby populations have decreased by 
65% across Australia since European settlement largely 
due to clearing of vegetations and the introduction of 
feral pests such as the fox and cat that prey on Bilbies.   

Bilbies are now classified as vulnerable as their populations have decreased by over 50% and it is 
estimated that their population numbers have dropped below 10,000 individuals.  Bilbies live in 
small isolated populations, as either individuals or small groups of up to four, with several 
burrows, usually spending their daytime hours in the burrows, and are largely a solitary animal 
coming out at night to forage. (Western Australian Museum, The Bilby, 2017). 

There are further issues at stake for the ecosystem of the Kimberley rather than just the possible 
extinction of the Bilbies themselves.  As well as digging burrows that provide habitats for other 
species in the Kimberley, bilbies constantly dig soil, up to as dozen burrows per individual, at a 



 

 
range of 1 – 3 kilometres, this improves soil health by mixing through organic matter and bringing 
deep soils and their nutrients to the surface.  The constant digging of the Bilbies also provide sites 
for water to penetrate and for the spread of important mycorrhizal fungi that helps plants to 
absorb nutrients and cope with the regions nutrient-poor soils. (Western Australian Museum, The 
Bilby, 2017) 
 
We know very little about the remaining fragmented Kimberley bilby populations (World Wildlife 
Fund, 2017) but their healthier populations are tied to regions where indigenous land 
management practices, like early season fire regimes are in place.  It is essential that a greater 
understanding of population size of Bilbies and their distribution be ascertained before any further 
clearing of bilby habitat for the possibility of gas extraction.  

Native vegetation and bushland clearing - land impacts 

Much of the Kimberley is intact wilderness and bushland clearing is one of the largest threats to 
biodiversity currently in the region, along with ferals and fire. The Kimberley is dominated by 
tropical savanna grasses, forests, woodlands, shrublands, and perennial grasses, other than 
spinifex (DEC, 2012a). The flora biodiversity can be exposed to potential risk of soil erosion due to 
earth disturbing caused by clearing for exploration or excavating bland to create a drill pad to 
support the drilling equipment or other linear infrastructure (Burton et al., 2014).  

 

Exploration bushland clearing 
for seismic testing for 
unconventional gas is one of the 
most significant factors affecting 
the land. A key example of the 
huge impacts that are being 
approved without opportunity 
for public comment by the 
Department of Mines are a 3600 
kilometres of seismic line 
clearing that Buru Energy 
commissioned in preparation for 
fracking activity on the Roebuck 
Plains. The clearing was 
undertaken within 2 kilometres 
of Lake Eda, a permanent 
freshwater lake, a place of 
cultural & recreational value and 
around 70 kilometres from the 
town of Broome. 

 

Image 11: Buru Energy cleared seismic lines over bilby habitat. Source: Frack Free Kimberley 



 

 
As explained earlier in this submission, recent science conducted by the CSIRO on the  of 
expansion of linear infrastructure (eg. exploration tracks, roads, well pads, set down areas, and 
camp sites) due to mining expansion can alter entire ecosystems hydrological flows, directing 
water down cleared paths, which then form predator highways and facilitating the spread of 
introduced species (Raiter et al., 2016).  

Post exploration, for each high volume, hydraulic fracturing well requires about 3.03 hectares of 
cleared land, however, the actually need is about 7 to 8 hectares (Johnson 2010; Entrekin et al. 
2011). These include the pad, waste pit areas, access roads, facilities, and other infrastructure. 

An example of the above land impacts that could be destined for the Kimberley if fracking 
progresses in the Canning Basin region,  is an example of land impact from the Andrew Shale in 
Texas, in the US - taken in 2016. 

 

Image 12: Extreme land impacts of the Andrew shale gas field in Texas, 2016. Source: FrackFreeWA 

Ecological communities in Kimberley are already at risk from a variety of deterioration in 
terrestrial environmental conditions that include habitat clearing,  causing degradation to soil, 
and impacts to native plants and animal species (Australian Museum, 2011 ; Department of parks 
and wildlife, 2011). 

 
Well integrity and induced seismicity 

Another significant factor of concern is induced seismicity and the associated well integrity issues 
which could impact on the local environment on which fracking operations are being considered.  
The environment in the Kimberley/Pilbara region, or more specifically the Canning Basin, has the 
following characteristics: 
 



 

 
● Large temperature ranges.  For example, in winter, the temperature can change from 42 

degrees Celsius in the daytime, to 3 degrees Celsius at night (Bureau of Meteorology, 2017).   
● Groundwater aquifer depths vary considerably, but go to a maximum depth of approximately 

500m (Department of Water, 2010). 
● Some parts of the Canning – Kimberley aquifers (namely the Wallal and Liveringa aquifers) 

contain high iron and sulfate concentrations (Department of Water, 2010). 
● Recorded seismic events with M≥4 are shown in the map below: 

 
Map 2: Seismic events with M≥4 up to November 2017 
(source: Geoscience Australia) 
The large temperature range experienced in the Canning 
Basin would present a major challenge to well integrity 
design.  The temperature difference in winter can change 
by up to 39 degrees Celsius between day and night.  
Thermal shock can result from the cold fracking fluids 
coursing through hot steel casings buried deep in the 
formations.  Brittle failure also increases with temperature 
(Adams et al, 2017), which further complicates the safety 
design of the wells. 
 
Therefore, well integrity will be extremely difficult to 
secure, as previously mentioned is highly likely to impact 

on the natural and built environments of the Kimberley.  Unless the following recommendations 
can be carried out, fracking operations should be banned, as well failures in the Kimberley 
environment could have dire consequences.   

Thus, we would challenge the broad assumption in Report 42 ( p. 163) on Hydraulic Fracturing in 
Western Australia states that, “…given Western Australia’s geology and low background 

seismicity, the State is unlikely to experience any negative 
effects from induced seismicity as a result of hydraulic 
fracturing” (DMP, 2015).   
 
However, while the background seismicity may be low for 
Western Australia as a whole, locally, the data shows 
otherwise.  When the map of recorded seismic events with 
M≥4 is superimposed over potential shale gas depocentres, 
the depocentres are located on or at close proximity of 
significant clusters of significant seismic activities.   
 
Map 3: Locations of potential shale gas depocentres in 
relation to seismic events (with M≥4) up to November 2017 
(Seismic data source: Geoscience Australia, Depocentres 
source: DMIRS) 
 



 

 
This is significant as hydraulic fracturing operations worldwide have been found to re-activate old 
faults, push faults to and over their limits, and cause earthquakes.  
  
The fact that hydraulic fracturing operations in Western Australia could occur in such close 
proximity to, or even ‘on top of’, these known seismic hotspots is a cause for worry should fracking 
operations go ahead. Given that the depocentres of potential shale gas appear to be located ‘on 
top’ of known seismic hotspots, it is not recommended that hydraulic fracturing be carried out as 
triggering an earthquake of significant magnitude could be disastrous for the region.  Also, due to 
high seasonality ( flooding & transpiration) and unpredictability of water resources, we deem the 
Kimberley region to be a highly inappropriate location for unconventional gas to be developed, 
until further research and water planning is carried out.  
 
Since the first frack in the Kimberley in 2010, a number of incidents have occurred already. These 
include: A fault line interception from a seismic test in 2011 (WA government, 2014) well gas head 
leaks 2013-2015 (Department of Environmental Regulation, 2013), and wastewater ponds have 
been photographed overflowing from fracking ponds at Yulleroo 3&4 in 2014 (WA government, 
2014).  
 
The Kimberley is no place for this type of incident prone risky industry, and for all the reasons 
outlined above, we recommend that the ban is extended across the Kimberley / Canning Basin 
region.   

 

Summary Conclusions 

➢ Fracking is an extremely water-intensive practice: A single fracking instance reportedly 
uses 11-34 million litres of water. Wells are often fracked on multiple occasions, 
sometimes up to ten times, multiplying overall water use. The large amount of water used 
in fracking would put severe pressure on underground water resources, which are relied 
upon by communities. It is not proven safe and studies on the regulatory process suggest 
Australia has only partial regulatory failsafes. (1) 

➢ A wide range of chemicals are used in fracking. Whilst the industry maintains that ‘most’ of 
these chemicals are found in household products, fracking compounds used in Australia 
have been shown to include many hazardous substances, including carcinogens, 
neurotoxins, irritants/sensitisers, reproductive toxins and endocrine disruptors. Many of 
the chemicals used in fracking have never been assessed for their long-term impacts on 
the environment and human health. 

➢ Large volumes of toxic waste water is produced in fracking operations with 15-80% of this 
waste returning to the surface and being stored in holding dams. This wastewater contains 
drilling and fracking chemicals and other substances present in the source formations 
rocks. These contaminants include heavy metals, radioactive materials, volatile organic 
compounds (VOC’s) and high concentrations of salts2. 

➢ Fracking waste water is usually disposed of through reinjection into aquifer formations, 
held in holding ponds for storage/evaporation, or partially ‘treated’ and reused or released 



 

 
into waterways. Leaking ponds, monsoonal floods or accidents during transportation can 
lead to contamination of local waterways and aquifers, threatening wildlife, agriculture 
and human health (ibid). 

➢ In health terms, fracking induces air contamination releasing  a range of toxic gases and 
Volatile Organic Compounds (VOC’s). Global evidence points to impacts of dangerous air 
pollutants on human health in communities living in close proximity to fracking and 
unconventional gas operations. Communities living near gas fields in the US have reported 
serious health effects following the commencement of unconventional gas operations, 
including respiratory ailments, nose, throat and eye irritations, and neurological 
illnesses(3). The widespread risk to key ecosystems in the Kimberley are well documented  

 
 

Conclusion 

Fracking is an extremely water-intensive practice. The large amount of water used in fracking 
would put severe pressure on underground water resources, which are relied upon by 
communities. It is not proven safe and studies on the regulatory process suggest Australia has only 
partial regulatory failsafes, keeping risks as low as reasonably practicable (ALARP). This is 
convenient for industry, but will not do the job of  protecting  our water and land from the extreme 
risks that this industry poses. 

 
A wide range of chemicals are used in fracking. Whilst the industry maintains that ‘most’ of these 
chemicals are found in household products, fracking compounds used in Australia have been 
shown to include many hazardous substances, including carcinogens, neurotoxins, 
irritants/sensitisers, reproductive toxins and endocrine disruptors. Many of the chemicals used in 
fracking have never been assessed for their long-term impacts on human health or the specific 
environments, with unique biodiversity and bushland, where they are planned to be used.  
 
In health terms, fracking induces air contamination releasing  a range of toxic gases and Volatile 
Organic Compounds (VOC’s). Global evidence points to impacts of dangerous air pollutants on 
human health in communities living in close proximity to fracking and unconventional gas 
operations. Communities living near gas fields in the US have reported serious health effects 
following the commencement of unconventional gas operations, including respiratory ailments, 
nose, throat and eye irritations, and neurological illnesses. 
 
If we allowed fracking to progress in WA, it would blow our National carbon budget that we 
committed to delivering a the Paris climate agreement, by 4.4 times.  
 
In summary, based on the latest scientific research which reviews the impacts of the gas fracking 
industry globally; the risks to water, land and health far outweigh any potential benefits to the 
Western Australian community from this industry.  

 



 

 

Recommendations: 
1. We strongly recommend that the Western Australian government extend the ban on 

gas fracking activities from the Perth, Peel and South West regions across the rest of 
the state. 

If the moratorium on gas fracking across WA is lifted, against public wishes, then there are a raft of 
recommendations we would strongly advise the panel to recommend to safeguard communities 
from the brunt of the unconventional gas activity impacts: 
 

2. We recommend that an Independent Fracking Commission is set up set up which is 
composed of an independent panel of experts on; water contamination, community 
health, well integrity and environmental remediation to ensure that any incidences of 
contamination or community health are investigated independently of the regulator to 
provide an extra level on scrutiny to this risky industry.     

 
3. In addition, a Fracking Science Fund, should be set up, (which could be administered by 

the commission and the industry funds collectively) that could fund independent 
monitoring of a variety of necessary baseline data requirements including but not limited 
to; groundwater levels and quality, air quality, soil quality, biodiversity surveys, seismic 
surveys, studies on any groundwater dependent ecosystem, sensitive habitats or bodies of 
water within a 5-10km radius of any proposed fracking well. In terms of air quality, 
measuring of airborne pollutants including methane levels need to be taken at direct 
location of and in the local airshed above fracking wells, throughout all stages of its life 
cycle. These comprehensive studies would need to take place at various times throughout 
the year determined by the local regions seasons, for a period of no less than five years 
before any approval to determine baseline data of the background environmental values. 
These studies would determine the appropriate time of year and under what conditions 
fracking would potentially be allowed to occur.  This would also provide a comprehensive 
baseline from which to reflect and remediate if any pollution incidents were to occur from 
any chemical spills, water contamination or adverse environmental impact. It would be 
essential that these monitoring studies would continue to occur independently during and 
after any fracking operation, to ensure that adverse impacts are not derived from the 
practice. Regular compliance checks are needed throughout the lifecycle of any activities 
to ensure that our communities will not be left to deal with the consequences - as has 
been the case in the US (Hays & Shenkoff, 2016). 

 
4. A National Chemical Standardization Register - would be needed to be created with a 

list of the chemicals that would be involved during the hydraulic fracturing process and 
their corresponding potential health impact on human and wildlife is necessary, as a 
reference for future standardization of risk assessment, wastewater treatment and 
contamination reaction plans.  

 
5. A Safeguard Levy would need to be charged to companies up front, before any fracking is 

progressed, and would be a calculated on the remediation cost of the worse case scenario 



 

 
accident occurring in the location for which fracking is proposed. This would be 
channelled into a Community Safeguard Fund collected by the State Government, which 
would be set aside to cover the costs of environmental clean ups and remediate any 
adverse community health impacts that may occur.  

 
6. The laws and regulations must change to make good on the promise of transparency, to 

ensure that all documentation and science that unconventional gas companies collect - 
are made publically available. There also must be mandatory public comments sought 
during the assessment process of any fracking proposal and the results should be duly 
considered in the decision making process for which any fracking may occur. In addition, 
there must be changes to the legislation to ensure that landholders or lease holders have a 
right to claim any compensation from fracking companies spills, leaks or pollution which 
affects their health or their land.  

 
7. There must be Pollution limits set for contamination levels of chemicals in water and air 

quality. This means making mandatory the requirement of fracking companies or 
contractors to use the latest available equipment and procedures to detect, record, and 
minimise any pollution impacts. This data must be transparently made publicly available, 
and it is suggested that it is collected using a blockchain database, which maximises 
accountability and transparency. 

 
8. The health of both human and other species is paramount and it is beholden on any 

fracking operation or exploration to reduce risk at every level to human and animal 
habitation. Thus, given reported serious health concerns documented in both the USA and 
elsewhere, we recommend a government funded fully comprehensive review of the 
potential direct and indirect impacts on human health and wellbeing,  including a 
longitudinal study on communities where fracking is planned. 
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