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Introduction 
 
My name is Broderick Stafford and I offer this submission to the Independent 
Scientific Panel Inquiry into Hydraulic Fracture Stimulation in Western 
Australia 2017 as a concerned community member. I was born in Perth, 
Western Australia and have seen great change in my 39 years here. I spent a 
number of years in Mining Exploration and Open Cut operations (2003 – 
2007) and have seen first hand the destruction to land that occurs as a result. 
I no longer agree with Mining in general and cannot associate myself with the 
industry, but feel that Unconventional Gas Extraction is currently of a much 
higher risk to both life and country than current mining operations. Based 
upon Unconventional Gas Extraction (Fracking) operations both within 
Australia and the United States of America, the incidence of contamination of 
water supplies alone are significant and far outweigh the potential economic 
benefits that this industry may generate. Other significant considerations are 
the intensive water requirements for fracking, greenhouse gas emissions, 
societal impacts to industry, property prices, community, land clearing, well 
failures and the concerns of greater society and the traditional land owners. 
Western Australia is my home and I feel extremely concerned with the welfare 
of this land as a whole. I have not spoken to one person about unconventional 
gas extraction that supports this controversial practice or feels comfortable 
with the industry getting the approval to operate here. My own family has 
thanked me for representing them in regards to this issue and supports my 
views as outlined in this submission. As an indicator, polling by the 
Department of Mines and Petroleum (2013) found that 70% of West 
Australians oppose or do not feel they know enough about fracking while only 
22% support the practice. 
 
From my own research, I wish to register my strong objection to the use of 
Unconventional Gas Extraction processes (or any similar process that uses a 
similar title) to extract gas (methane or other) or other minerals within all 
regions of Western Australia, now or at any time in the future. I fully support a 
complete and permanent ban on Hydraulic Fracturing (fracking) in Western 
Australia. 
 
A current ban on fracking within particular regions of Western Australia (Perth 
metro, Peel and South - West) should remain in place and be extended for all 
regions of Western Australia. The remaining regions of Western Australia 
(including the North – West, Goldfields and Wheat Belt Regions) require the 
same bans on high-risk unconventional gas exploration/ extraction to protect 
the land and health of those reliant on that land, now and in to the future.  
 



 
 
I understand that the regions located outside of the fracking ban areas for 
Western Australia are not as heavily populated as the Perth metro, Peel, 
South West etc. but this should not make up part of the reason that the gas 
licenses are approved for these areas. The reasonable person may assume 
that the regions located outside of the permanent ban areas carry less 
importance to the Western Australian Government than the more densely 
populated regions of Western Australia (that enjoy the current ban) when it 
should carry the same significance. The risks to these regions from 
unconventional gas extraction operations appear to be the same as those for 
Perth (and associated).  
 
Water use and contamination 
 
Water in Western Australia is more valuable that Gold (or methane gas). In 
the Metropolitan Area we consistently receive the water conservation 
message from Water Corporation/ Department of Water and rightly so. Water 
is a resource that should be treasured and valued nearly above all else. In 
Queensland, it is noted that the Great Artisian Basin is being depleted six 
times faster than it is being replenished (Voices from the Gas Fields: it started 
with just one well). It is also noted of the chemical/ water mix that is used in 
the fracking process, only 40% of is recovered. Each frack can use between 
1,000,000 and 10,000,000 litres of water, a massive amount of water by all 
definitions and a well may be fracked several times. As unconventional gas 
extraction must be perfomed in borefields consisting of large numbers of wells 
to be economically viable, the water use figures for any one area is enormous.    
 
The quantity of chemicals used to perfom each frack may consist of 0.5% to 
5% of the total quantity of fluid used. For example, if 1,000,000 litres of water, 
sand and chemicals are used are used to frack one well (some as high as 
10,000,000 litres), of which 0.5% (as high as 5%) consists of chemical 
additives used to kill bacteria, for drill lubrication, as carrier fluids,  forfriction 
minimiser etc.  
In this example, 5000 litres of chemical are used of which many are toxic and 
carcinogenic. These chemicals may include - xylene, toluene, ethylbenzene, 
benzene or any one of hundreds of other chemicals (As referenced from the 
website https://frackinginquiry.wa.gov.au/about-hydraulic-fracture-stimulation). 
Some of these chemicals may be naturally occurring but mobilised in the 
fracking process and hold the potential to contaminate water resources. 
Disposal and remediation of the water used to frack the well is also difficult 
and up to 60% of the chemical/ water mix is never recovered. As this fluid mix 
follows the path of least resistance below ground, the danger to both 
underground aquifers and surface water resources is unpredictable and 
therefore unacceptable.  
 



Geologists have noted that there is no possible way that the direction or 
extent of the fracture can be guaranteed, so there is no possible way that 
resulting water safety can be guaranteed (as referenced below); 
 
“It is important to recognise that the fracking process of pumping large 
volumes of water into a borehole at a certain depth cannot control the type of 
fractures that are created or reactivated. The array of fractures created and/or 
reactivated or reopened depends on a complex interplay of the in situ stress, 
the physical properties of the local rock volume and any pre-existing fractures, 
and the pore fluid pressure (Phillips, 1972). This could have implications for 
the risk of ground water contamination by fracking operations, as the fracture 
network generated by the fracking fluid could be complex and difficult to 
predict in detail. The orientations, sizes and apertures of permeable rock 
fractures created by a fracking operation ultimately control the fate of the 
fracking fluid and the released shale gas, at least in the deep subsurface. “ 
 
Source: Hydraulic Fracturing or ‘Fracking’: A Short Summary of Current 
Knowledge and Potential Environmental Impacts  
https://www.epa.ie/pubs/reports/research/sss/UniAberdeen_FrackingReport.p
df 
 
This risk to water supply and the related health risks to the associated 
humans, animals and eco systems can also not be guaranteed without any 
reasonable doubt. In addition, the polluted water that is recovered from the 
well is held in large evaporation ponds where the liquid is evaporated and 
then precipitated on to surrounding lands redistributing the chemicals 
contained within the water. This overly simplistic means of disposing of these 
chemicals does not provide an adequate means of disposable of potentially 
highly toxic chemicals in a responsible manner.  
 
Contamination of the water supply with methane gas and fracking chemicals 
has been shown to have dire consequences for all that are reliant on this 
basic necessity (flora or fauna, human or animal). Residents of the Chinchilla 
area in Queensland have reported high levels of methane gas in their bore 
water supplies, which have rendered these water supplies unusable. Some 
residents can lignite the gas and water mix that is drawn from the bores (as 
demonstrated in Voices from the Gasfields: It Started with just one well). 
These residents stated that their water was clean and held no gas before the 
unconventional gas operations began on adjoining lands. Obviously, this 
water resource has been rendered unsafe. The same residents have stated 
that their homes have been affected by “black rain” which occurs as a result of 
evaporation of chemicals mixed with water from the evaporation ponds. The 
chemicals are then precipitated on to the surrounding lands contaminating 
tank water collected from home roofs and killing animals and vegetation 
(Voices from the gas fields: It started with just one well – John Jenkyns 19 
mins 54 Seconds).  
 



Western Australia relies heavily on underground acquifers for drinking water 
supplies and as such requires the highest levels of protection forever. As 
many underground aquifers within Western Australia are vast, contamination 
from fracking failures in other regions outside Perth, South – West and Peel 
(Dandaragan for example) have the potential to contaminate the water supply 
for the more densely populated areas (Perth, Peel, South West).  
 
Legal and Regulatory Frameworks 
 
Of great concern to me is the lack of legal and regulatory framework 
surrounding unconventional gas extraction in Western Australia. The current 
regulatory framework, ALARP, requires companies to keep risks “as low as 
reasonably practicable” offering no satisfactory safeguards for our water 
resources. This also means there are no limits to the amount of potential 
pollution from gas fracking set in our regulations and therefore no method for 
holding companies accountable on a regular and ongoing basis. As such, 
there is no legal requirement for any company to act responsibly should a 
major incident occur.  
 
Currently, no legal protection for landholders exists from the gas fracking 
industry under the Petroleum and Geothermal Energy Regulation Act 
(PAGERA Act). Furthermore, any clean up or remediation required would be 
born by the landholder, shire or state depending on the type and severity of 
the incident (DMP, 2015). The PAGERA was enacted in 1967 well before the 
design and use of the new technology of high – volume hydraulic fracture 
stimulation.  
 
Updated laws and regulations are required to ensure companies are made 
accountable for any pollution incidents, through greater multifaceted research 
prior to any operation, and independent monitoring of environmental values 
and other impacts of this industry’s activities on an on – going basis. 
 
Well failures 
 
Unconventional gas exploration/ extraction can present high risk for methane 
gas leaks and contamination of associated natural water sources through the 
fracking process as discussed above. In addition to this, the risk of well failure 
during the early life, steady state and maturity phases has the potential to 
contaminate the water resources and therefore the associated flora and fauna 
into the future in perpetuity. The three phases are outlined below; 
(http://www.frackfreefuture.org.au/why_he_quit) 
 
Failures tend to occur in three phases: 
* Early life (generally fixed as part of the construction) – generally somewhat 
elevated rates 
* Steady state (after the wells have been closed in) - failures are steady and 
relatively low 



* Maturity (old wells) where deterioration has occurred and failure rates 
increase 
 
Most data focuses on the first two phases as the majority of wells haven’t 
reached the third phase and this is undetermined. Questions pertaining to the 
Maturity phase include, how long will the materials used in constructing the 
wells last and what slow-acting geographical processes are happening? 
Could this be 50 years, or 100 years, more or less?  It is suggested in this 
article that it will happen and the industry may no longer be here to clean up 
following failures. 

Failure rate estimates vary tremendously, from as low as 0.01% (age of wells 
not specified and study conducted by the fracking industry) to 50% over 30 
years. Taking a very optimistic example of only 0.1% over 30 years: this 
equates to approximately 0.3% over 100 years (which is perhaps a little short. 
500 to 1000 years would be more appropriate, especially as failure rates are 
expected to increase when the wells reach maturity). 

As per the example, we expect 0.3% of wells to fail over a 100-year period. If 
we have 41,000 wells estimated for WA in the Kimberly alone, then we expect 
123 wells to fail and cause leakage. If only one of those 123 wells or future 
conduits connects to a water aquifer, that aquifer can be contaminated with 
methane, drilling fluids and their by-products, and by any other toxins 
released from the shale by the fracking. As mentioned earlier, for 
unconventional gas extraction large numbers of wells have to be drilled. This 
means that every time a borehole penetrates an aquifer there is a chance of 
well leakage. As all wells are deep they are likely to go through multiple 
aquifers with multiple drill holes.  

Once contaminated, that aquifer is effectively contaminated forever regardless 
of meeting acceptable limits or not. 
 
Using a less conservative failure rate of 5% over 30 years and 41,000 wells, 
we get an expected failure rate of 2050 (or 6833 over 100 years) expected 
failures. With this level of failure, it is reasonable to assume that all 
water aquifers will become toxic and there to be significant methane 
gas releases. 
 
Industries routinely use a risk assessment matrix to determine if a project 
should be undertaken, plotting the probability of a problem occurring against 
the potential impact of that problem. The chart on the adjoining page shows 
the risk assessment of fracking contaminating our water aquifers: a situation 
of both catastrophic impact and near certainty. 
 
There is no industry that would proceed with a project with such an 
unacceptable level of risk IF THEY HAD TO BEAR THE RISK. 
 



 

 

A small number of Hydraulic Fractured wells are located within Western 
Australia already and have had failures around the ground-based equipment 
leaking methane gas. As discussed, the steel and concrete casing of the drill 
holes is prone to failure and leaks over a relatively short period of time. Using 
the aforementioned example, water resource pollution is definite and currently 
unavoidable. A large amount of data is currently available outlining risks as a 
result of unconventional gas extraction and should form a great part in the 
decision making process associated with this practice in Western Australia. I 
believe there is no way to possible way to conduct unconventional gas 
extraction in Western Australia without irreversibly polluting water resources. 
The Independent Scientific Panel Inquiry into Hydraulic Fracture Stimulation in 
Western Australia 2017 hold such a great responsibility to both the lands of 
Western Australia and all that call these lands home. The only option to omit 
these risks to country and life is deny this industry entry to Western Australia 
as has been done in Victoria and New South Wales.   
 
We have countless examples of fracking failures within Queensland and many 
within areas of the United States of America where fracking operations are 
currently underway. We are in the enviable position of stopping fracking 
before it begins in Western Australia. One failure is far too many, regardless 
of what new innovations or regulations are promised to the public at large to 
make fracking safe to water resources and the related environment.  
 
 
 
 
 
 
 
 



Environmental impacts  
 
Land clearing 
 
Unconventional gas extraction fields require a large number of wells (often 
greater than 1 well per km2) in any designated area and their associated 
cleared land for infrastructure. A large number of wells in a borefield are 
required in order to viably extract the gas resource, as such; vast land areas 
are required for fracking. Around each well, 20000m2 must be cleared for the 
well and the associated equipment. Further land is cleared for evaporation 
ponds, roads, pipe infrastructure and facilities to process the gas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image taken from http://quitcoal.org.au/learn/unconventional-gas-
environmental-impacts/ 
 
I draw your attention to the Condamine State Forest in Queensland that is 
peppered with fracking wells and associated cleared land for road and pipe 
infrastructure. Land surrounding the Condamine State Forest is badly 
degraded from generations of farming and now the Condamine State Forest is 
peppered with unconventional gas wells throughout. I do not understand how 
approval to clear the State Forest has been approved for gas extraction and 
under what other circumstances this would be allowed to occur. As stated by 
Brian Monk in Voices from the Gasfields – An Unconventional Invasion, there 
is no way that this land could have been cleared by farmers or anyone else 
but has been approved for gas extraction regardless of the environmental 
impacts. 
 
 
 
 
 
 
 
 



 
 
Aerial view of Condamine State Forest demonstrating extensive 
unconventional gas exploration wells. Accessed from Google Earth 
01/03/2018 
 
Of particular concern is information present on the Queensland Government’s 
Department of Environment and Heritage Protection website; 
 
The NC Act was amended in 2014 to create a new risk-based approach to 
regulate the clearing of protected plants. As a result of this amendment only 
high risk clearing requires assessment and clearing permits are only required 
for clearing threatened or near threatened plants and their supporting habitat. 
Specific provisions have been made to reduce the regulatory burden for 
the petroleum and gas sector. 
 
Where petroleum activities involve tampering with native animal breeding 
places, the tampering may be authorised by application to the department for 
approval of a species management program outlining management actions 
that will avoid or minimise the impact of the activity on the species. 
 



In conducting petroleum activities, reasonable effort must also be made to 
avoid the incidental take of any protected animals. 
 
https://www.ehp.qld.gov.au/management/non-mining/environmental-
legislation.html 
 
Responsibility for the environment appears to have been given directly to the 
petroleum and gas industry with the only real benefit being reducing the 
regulatory burden to them, but at potentially massive cost. The petroleum and 
gas industry does not have a great record in regards to environmental 
management, especially when in competition with expenditure and profits.  
 
The role of the Department of Environment and Heritage Protection in 
Queensland is to act as a strong environmental regulator, which supports 
sustainable long-term economic development of Queensland. Handing 
environmental protection to the petroleum and gas industries for 
environmental matters does not appear to be evidence of strong 
environmental regulation. With an industry demonstrating this extreme level of 
risk, it would appear that the only safe way to frack is to prohibit fracking in 
entirety. Using Queensland as an example, unconventional gas extraction 
cannot be done safely and with acceptable risk at the current time.  
 
Methane gases – Greenhouse gases 
 
The fracking process releases a significant amount of Methane Gas, 
particularly following the frack, when a large volume of gas is forced back up 
the pipe and in to the atmosphere before it can be captured for use. This can 
be seen in infrared videos taken at well sites.  
 
Anthony Ingraffea, a Civil and Environmental Engineer, said capture is difficult 
because the gas is emitted along with the flow-back water, but a procedure 
known as a "green completion," in which special equipment traps the gas, has 
been shown to work. In the United States, Regulators do not require that step, 
however, and the market price of methane is less than the cost of capturing it 
in that way, so drillers have no incentive to do so for economic reasons 
(https://www.scientificamerican.com/article/fracking-would-emit-methane/) 

In addition, Methane Gas also leaks from piping infrastructure faults and 
contributes to Greenhouse Gas emissions.  

As fracking will contribute further to Greehouse Gas quantities in the 
atmosphere and therefore, Global Warming, Western Australia should not be 
embracing this practice. This will almost certainly mean a contribution to 
Global Warning and an increase in non – renewable energy sources produced 
from Australia. Australia has committed to reduce Greenhouse Gas emissions 
as per the Paris Climate Conference (26 – 28% by 2030 based on 2005 
levels) and if fracking is approved for Western Australia, this will contribute 
and not reduce Greenhouse Gas emissions (this does not even consider 



burning of the gas that is received from gas extraction) wherever this occurs 
even if outside of Australia. 

Australia has also committed to transitioning to renewable energy sources 
from traditional “dirty” energy sources and a move backward (to 
unconventional gas extraction) is not only inappropriate but irresponsible by 
Australians as global citizens. The CSIRO (the Australian Government’s chief 
scientific body) commented in front of a Senate Select Committee in to the 
“Resilience of electricity infrastructure in a warming world”, that Australia can 
get to 100% renewable energy and levels of up to 30% renewable energy 
should be considered as just “trivial” in current energy terms. CSIRO energy 
division’s principal research scientist Paul Graham said there were no barriers 
to 100 per cent renewable energy, and lower levels could be easily absorbed. 
(http://reneweconomy.com.au/csiro-says-australia-can-get-100-per-cent-
renewable-energy-86624/) Referencing this professional CSIRO statement, 
there should be no requirement for the unconventional gas extraction energy 
resources for the Western Australian people. Therefore, where is the 
requirement for these resources and where will they be utilised? 

Effects and impact of traditional landowners 
 
I would now like to bring attention to an issue that is as equally important as 
any and all other considerations. That is the view on fracking of the traditional 
landowners of Western Australia. The aboriginal people have a very special 
connection with the land and have been custodians of the Australian lands for 
thousands of years. This cannot be disputed. Personally, I believe that the 
land flourished during this time and we should be listening to them, intently. 
Therefore, out of respect, the Aboriginal people have an even greater right to 
have their views on fracking heard. 
 
Approval for unconventional gas extraction should be given formally (in 
accordance with Contract Law) by the traditional landowners for all lands to 
be potentially fracked. Rob Houston of the National Party echoes this 
comment and offers an alternative: 
 
The WA Nationals passed a motion at our State Conference giving land-
holders a right of veto in relation to fracking. I would go even further: any 
company wishing to frack in the Kimberley would need a social licence, which 
would require broad community support. The industry has some way to go 
before this would be the case. 
 
I don’t think fracking is likely to be economic in the Kimberley any time soon 
given the price of oil and the cost and logistical challenges of getting 
Kimberley gas to the market. The Nationals WA are focused on supporting 
industries that do have strong commercial potential in the Kimberley which is 
why we are investing $610 million into regional tourism and $277 million in 
agriculture to build on the success of our Water for Food program. 
 
 



 
 
Josie Farrer of the Labour Party also made the following statement and I draw 
attention to the final sentence of the paragraph; 
 
WA Labor will put a moratorium on all fracking in WA until a complete and 
thorough public inquiry is held examining all the scientific evidence around the 
safety and environmental impacts as well. It is also important to note that we 
completely support the right of traditional owners and believe they should play 
a significant role in any approval process. 

Economic benefits to Western Australia 
 
There is no doubt that there is significant profit to be made from 
unconventional gas extraction in Western Australia, otherwise, there would 
not be such a great number of wells planned for the Kimberley (41,000 - 
https://acola.org.au/wp/PDF/SAF06FINAL/Frogtech_Shale_Gas_Geology_an
d_Risks%20Jan2013.pdf) Not withstanding that the risks to country and life is 
far too high, I question that any economic benefit from unconventional gas 
extraction will funnel back to the citizens of Western Australia.  
 
The main companies that aim to frack the Kimberley consist of Buru Energy, 
Mitsubishi, New Standard Energy, Rey Resources and Alcoa. A quick look at 
Annual Reports for these companies is as follows; 
 
Buru Energy – 2015/16 financial year loss $33.811,000 
Mitsubishi – 2015/16 financial year tax paid $396,754 on total income of 
$368,798,366 
New Standard Energy – 2014/15 financial year loss $79,716,857 
Rey Resources – 2016/17 financial year loss $559,000 
Alcoa - 2015/16 financial year tax paid $307,546,174 on total income of 
$4,172,240,512 
 
Besides Alcoa and Mitsubishi, all of these companies made a loss after 
expenses and I question their ability to provide any real benefit to Western 
Australia’s economy should unconventional gas extraction be approved.  
 
Mitsubishi paid $396,754 tax on income of $368,798,366 (or 0.10%) and 
Alcoa paid $307,546,174 on total income of $4,172,240,512 (or 7.37%).  
 
As a result of a quick analysis of the Annual Statements of these companies, 
there would appear to be very little economic benefit to Western Australians 
from the current performance of these companies in accordance with current 
Australian Taxation regulations. 
 
 
 
 



Conclusion and recommendations 
 
Unconventional Gas Extraction is not currently a safe method of extracting 
gas from complex geology. As such, I cannot support the industry and 
strongly oppose the practice in Western Australia (and all lands outside of 
Western Australia, worldwide).  
 
Unconventional Gas extraction requires a large number of wells in a given 
area using an enormous number of resources to complete including water, 
land, gas infrastructure and chemicals. Western Australia’s dry climate does 
not allow for any water resources to be used in such massive proportions for 
fracking operations. It is also irresponsible to clear land associated with 
unconventional gas extraction in the portions that are required for extensive 
bore fields. 
 
The current Department of Mines and Petroleum regulatory framework does 
not offer adequate protection for water resources, the greater environment 
and the people/ animals that rely on the lands because they cannot possibly 
do so and allow the practice to occur. Until this is adequately resolved, 
unconventional gas extraction cannot be utilised in Western Australia. 
 
Data from the Western Australian Department of Mines and Petroleum notes 
that most Western Australian people feel they do not have enough information 
regarding the unconventional gas extraction process and do not support the 
practice here. Many politicians and the aboriginal people especially, do not 
support it and have shown grave concerns regarding land and water resource 
conservation. Therefore, on the whole, unconventional gas extraction is 
not supported in Western Australia by the citizens. 
 
Currently, the industry does not offer methods of extraction that adequately 
protect the environment and water resources.  
 
It would appear the following quote is very relevant to this matter, “You are 
free to choose, but you are not free to alter the consequences of your 
decisions” - Ezra Taft Benson. I hope that you choose wisely and in the best 
interests of all over the few.  
 
Yours faithfully 

 
Broderick Stafford 

 
 

 
 

	




