Why the UK government should abandon fracking
By Alp Katalan

This paper will provide evidence that fracking is counterproductive for the well-
being of the UK and urges refocusing on renewable sources of energy and
increasing energy efficiency as alternatives.

The fracking process

Hydraulic fracturing - better
known as fracking - is a method of
extracting shale gas and oil from
deposits of mineral rich shale rock.
Once a well has been drilled and
cased, holes are perforated along
selected intervals granting access to
the shale. Pumps are then used to
inject fracking fluids under
hydraulic pressure into the well.
Fracking fluids consist of 90%
water, 9.5% treated sand, and 0.5%
chemicals. The high pressure
induces fractures along the shale
rock, allowing natural gas to freely
An illustration of hydraulic fracturing (Al Granberg) ~ flow up (Royal Academy of
Engineering, 2012, p.9).

Well—

Avoiding climate change

In 2008 the UK Climate Change Act was passed, promising to cut net carbon
emissions from GHGs to at least 80% lower than the 1990 baseline by 2050. This
was done to avoid dangerous climate change - internationally recognised as a 2°C
rise in global temperatures (Harrison, Parkinson and McFarlane, 2014, p.8). The
[PCC (Intergovernmental Panel on Climate Change, 2013) and the IEA
(International Energy Agency, 2012) agree that 70-80% of proven fossil fuel
reserves must remain unexploited for a reasonable chance of not exceeding the 2°C
threshold.

There are two main arguments in favour of extracting shale gas to reduce climate
change:

1. Natural gas is the cleanest fossil fuel - burning it only emits about 40-50%
as much carbon dioxide as coal (UCSUSA, 2015)

2. Natural gas will displace the dirtier fuels, ultimately acting as a ‘transition
fuel’ towards a low-carbon economy (Katusa, 2012)



Although it is true that burning natural gas is cleaner than the other fossil fuels, the
overall impact of extracting natural gas may offset the effects of lower carbon
dioxide emissions. This is mainly due to “fugitive emissions” — unintentional
methane leakage during the fracking processes. Methane is the most potent
greenhouse gas; on a 20-year timescale the global warming potential of methane is
72 times greater than that of carbon dioxide (United Nations Environment
Programme, 2012). New gas plants reduce climate impacts compared with new
coal plants only if leakage rates remain below 3.2% (Harrison, Parkinson and
McFarlane, 2014, p.9). In the US, leakage rates of 9%, 12% and even 17% have
been detected (Tollefson, 2013), putting into question how effective the UK will be
to not suffer the same.

Environmental and health impacts
Water

Water and ground contamination can occur not only from the act of fracking itself
but also from subsequent failure of the well or during the refinement process.
Contamination through fracking fluids, flowback water or methane can occur from:

o Well integrity failure - part of the well becomes damaged over time,
opening up a contaminant pathway

e Migration down naturally occurring fractures or via extension of
hydraulically induced fractures

e Percolation into water table, or surface runoff into water streams from
leaks/spillage during transport

There is widespread evidence of fracking causing water contamination in the US.
For example, a study in Pennsylvania (Jackson et al., 2013) examining gas
concentrations close to shale gas wells found methane in 82% of drinking water
samples, with average concentrations six times higher for homes within 1km of a
well. Data shows that there is a failure rate of 6% among wells less than a year old,
rising to over 50% in wells aged over 15 years (Brufatto, 2003). Even though there
will be heavy regulation in the UK, given the large number of wells proposed -
around 2500 to 3000 horizontal wells per year (Broderick et al., 2011, p.95) -
failure of even a fraction could have significant impact.

Seismicity

The government has recognised that the earthquakes near Blackpool in 2011, were
caused by Cuadrilla Resources’ fracking practices (Department of Energy and
Climate Change, 2014). The UK’s complicated geology makes it prone to
earthquakes as natural fractures in the ground are tampered with (Harrison,
Parkinson and McFarlane, 2014, p.5). Furthermore, in the US, although
earthquakes in Oklahoma were rare until 2009, 2014 saw 584 earthquakes with
magnitude 3.0 or over - more than in the past 30 years combined. This was largely

due to fracking companies storing wastewater underground (Jopson, 2015).
Similar techniques in the UK could result in disastrous earthquakes.



Noise & Aesthetics

The UK operator Composite Energy estimates that fracking a single well requires
60 days of 24h drilling. Additionally, the onsite construction of well pads requires
significant volumes of truck traffic. Estimates suggest up to 11,000 truck visits may
be necessary to deliver all the supplies needed for the construction of ten well pads
(Broderick et al., 2011, p.93). Apart from heavy traffic in densely populated areas,
it would turn pristine rural areas into industrial highways, putting into risk
picturesque roads dating to Roman times (Bakhsh, 2015). These effects will be
amplified if fracking takes place in a natural park or in “areas of outstanding
natural beauty”, which according to the recently passed Infrastructure Act is
completely feasible (Herringshaw, 2015).

Public opinion

There is large-scale grassroots opposition to fracking in areas where shale is
currently being explored, including Lancashire, Sussex, Salford and areas around
Scotland and Northern Ireland (FOE, 2014). The recent Infrastructure Act also
allows fracking companies to frack under homes without consent of the
homeowners, further aggravating discontent amongst residents (RT, 2014). Before
introducing the clause, the government ran a public consultation seeking views on
the proposal. The report revealed that 99% of the 40,647 respondents opposed the
proposed legislation, yet it was still passed (Department of Energy and Climate
Change, 2014). This is completely contrary to the government’s pledge that
“communities will be consulted at all stages of development” (Department of
Energy & Climate Change, 2014).

Economic benefits

Claims that exploiting shale gas could dramatically reduce energy prices - like it
did in the US - have been refuted by Cuadrilla’s own PR representative, saying that
fracking’s effect on energy prices will be “basically insignificant” (Bawden, 2013).
Firstly, this is due to operating costs of fracking in Europe being 30-50% higher
than in the US, mainly because of less promising geology and associated problems
of land availability (EIA 2015). Secondly, tougher environmental regulation and
higher population density will slow down the rate of development of UK resources.
This rate will likely be too slow to offset the need for imported gas, merely
replacing some of the UK’s declining conventional production (Isola and Turner,
2013). Continued reliance on imported gas would mean that shale gas would not
indeed improve the UK’s energy security like the government hopes (Department
of Energy & Climate Change, 2014), but instead would tie the UK into an
international gas market vulnerable to geopolitical and supply disruptions (Ekins,
2012). The lack of price reductions starkly contrasts with the 65% price decrease
of solar panels in the past five years (Roston, 2015).



Conclusion

This paper has given evidence that fracking will in fact be completely
counterproductive to the government’s objectives of reaching legislated carbon
emissions, energy security, and economic prosperity. The results of the UK’s only
fracked well in Lancashire, marred by induced earthquakes, well degradation,
public opposition and water depletion, on top of disappointing job and energy
production, are all testimony of how the UK is not geologically, socially or
economically capable of benefitting from fracking.
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