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1.0 Background and Purpose
The aim of this briefing paper is to summarise current best available evidence on any
potential environment and health impacts of hydraulic fracturing (fracking). This includes an
analysis of the scientific/technical process itself as well as actual cases and incidents.
There is currently significant commercial interest in fracking operations within, and around,
the Fermanagh area of Northern Ireland, in Wales and in Lancashire. At present, there are
no shale gas operations within either Northern Ireland or Wales. Operations expected to
start in the UK in January, 2012 are still suspended following two small-scale earthquakes in
Lancashire that have been attributed to fracking.
This briefing deliberately does not seek to take a position as to whether or not fracking
should proceed. CIEH recognises the potential benefits associated with the process in terms
of the economy, jobs and energy security. However benefits need to be balanced against
potential risks and adverse impacts and it is hoped that this document will provide a
summary of those from an environmental health perspective. We hope that this will in turn
assist in informing future decision making.

2.0 Detail
Major fracking operations are currently limited to North America. However, legislation in the
US does not require companies to state the chemical composition of fracking fluids, leading
to difficulties in studying the connection between fracking and impacts upon human health
and the environment.
The USA‟s Environmental Protection Agency‟s research programme is trying to uncover the
full environmental and health-related implications of fracking; this research will underpin a
report by the organisation that is expected towards the end of 2012. The US states of New
York and New Jersey currently have moratoriums on fracking until EPA‟s findings are
disclosed later this year.
France, Bulgaria and South Africa are the only countries to currently have suspended the
search for shale gas until research uncovers the potential long-term impacts upon human
health and the environment.
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3.0 Environmental Impacts
3.1

Impacts on the Water Supply

3.1.1 Millions of gallons of water are used in the process of fracking, leading to concerns
over the depletion of land and ground water resources in local ecosystems. Each well
requires up to 8million gallons of fracturing fluid and each well may have to be
fractured more than once during its lifetime.2 However, compared to other energy
sources, the use of water for natural gas production through fracking is minimalonly 10% of what it would require to produce a comparable amount of energy from
coal.3
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3.1.2

Many deposits of shale are buried aquifers; if the cement casing which seals the
wellhole is not adequate, the drilling process can release chemicals into the aquifer
through leaks and spillages. Drinking water can also become contaminated when
the fracking fluid escapes into nearby aquifers through fractures caused by drilling.4.
Chemicals can pass from the fracture through underground pathways, likely through
several aquifers due to the depth of shale gas deposits.
Case Study5
Inadequate casing was cited for the contamination of groundwater in Garfield
County, Colorado in 2004. The fluid, containing dangerously high levels of
benzene, travelled almost 1,200m vertically, and 600m horizontally, emerging
as a seep bubbling into a stream.

3.1.3

Leaks of methane, contained within the ground and released through the drilling
process, can occur. This could then pose a risk of fires or explosions. The
disturbance can also lead to the gas leaking through the ground into nearby wells,
contaminating drinking water.6
Case Study7

8

68 drinking water samples from New York and Pennsylvania confirmed
methane contamination, with higher concentrations of methane the closer the
proximity to shale gas wells. A 2011 study from Duke University found high
levels of methane (17 times higher near shale gas drilling than any other area)
in shallow drinking wells.

3.1.4

The mixture of water, sand and chemicals that is pumped into underground rock
formations gradually returns to the surface, called „flowback‟, where it can
contaminate land and water. There have been over a thousand documented cases of
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water contamination near drilling sites.9. The mixture returning to the surface can be
highly saline, containing solids and formation metals, such as flakes of rock, brines
and heavy metals which lead to difficult and expensive wastewater treatment
processes.10 Depending on the site, between 15-80% of the fracking fluid injected
into the well is recovered at the end of the process..11
Case Study12
A New York Times study found that 116 of 240 wells within Pennsylvania and
West Virginia had radiation levels over a 100 times the EPAs drinking water
standard, with 15 of the wells experiencing levels thousands of times the
recommended safe standard.

3.2

Impacts on the Quality of Air

3.2.1

Near the end of the fracking process there is a method called „flaring‟ that is used to
dispose of the waste gas that can‟t be used. The excess gas is set alight, burning
until the gas disappears, sometimes taking days. This process emits noxious gases
into the atmosphere. Dependent upon the scale of flaring, this could include harmful
levels of methane, sulphur dioxide, volatile organic compounds and oxides of
nitrogen.13

3.2.2

Fracking emits 50% less carbon dioxide than coal mining and 30% less than oil
drilling, yet carbon is still emitted in the process – it created a fifth of energy-related
US carbon emissions in 2008. 14 Methane, a potential by product of the process,
released as a result of the drilling, is also a greenhouse gas and is considered to be
30 times more potent than carbon dioxide.15 Researchers at Cornell University found
that 1.3 to 2.1 times more methane can be emitted during the fracking process,
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compared to conventional gas production. Therefore, over a 20 year period, shale
gas production would emit 20-100% more greenhouse gases than coal mining.16

3.3

Geological Impacts

3.3.1

The injection of water and chemicals into the ground at high pressure can lead to
seismic activity.
Case Study17

18

Two small-scale earth tremors around the area of Singleton in Lancashire
have been attributed to fracking activities, based on a report commissioned by
Cuadrilla Resources – the company responsible for the hydraulic fracturing
operations in the area. Drilling was suspended immediately after the tremors
were recorded in April and May, 2011 in order for further investigations to
take place. Small tremors felt in Arkansas, Oklahoma, Texas, British Columbia
and other areas of the US that are usually seismically inactive have been
attributed to hydraulic fracturing.

4.0

Human Health Impacts

4.1

Water Consumption

4.1.1

Many of the chemicals used in hydraulic fracturing can cause eye, skin and
respiratory problems and can also affect the brain, nervous system and
gastrointestinal system.19.
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Case Study20
5 months after Equitable fractured their third well in West Virginia, residents on
a property 1000ft south of the site complained that their usually clear water
had turned brown and led to weakness, headaches, nausea and burning eyes.
Residents on a neighbouring farm suffered from similar illnesses and the loss
of 93 farm animals.

4.1.2 A number of potentially harmful chemicals are used in the fracking process, including

hydrochloric acid, methanol, formaldehyde amine, benzene21 and naphthalene22
Cuadrilla, the only organisation within the UK to release natural gas through fracking,
state that their fracking fluid comprises 99.795% water.23. Although the chemicals
used comprise a tiny percentage of the liquids used in the drilling process, the
quantities of fluid used are so large that there could be thousands of gallons of
chemicals in the waste.24
Case Study25
Scientific analysis in Texas has revealed high levels of benzene in the air after
many local residents and animals suffered from unexplained sickness and
neurological defects soon after drilling started.

4.1.3 There have been a number of cases of drinking water contamination allegedly

caused by hydraulic fracturing. There is a report anticipated from the US EPA this
year, as mentioned earlier in this briefing note, which we understand will
comprehensively address this issue.
Case Study26
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Shortly after EXCO Resources began production in Jackson County, West
Virginia in 2006 two water wells became polluted, with the water changing in
both colour and consistency. Shortly after the contamination, water was
delivered to the affected residents. Many of the landowners whose water was
contaminated refused to comment on the matter after signing confidentiality
agreements with EXCO. This has led to difficulty in uncovering the full
implications of fracking activities.

Fractures can be a side-effect of production, allowing hydrocarbons, brine and
fracturing fluid from the well to contaminate nearby drinking water.27 Natural spring
water is a precious resource in Fermanagh that could be compromised by shale gas
production.
Case Study28
The British Columbia Oil and Gas Commission reported 18 cases of invasive
fluids entering adjacent gas wells in British Columbia, and one case in Western
Alberta. The fluids included water, CO2, sand, nitrogen, drilling mud, gas and
other stimulation fluids.

4.2

Other Health Impacts

4.2.1 A 2011 research paper confirmed that methane can leak from the shale layer into

wells and nearby aquifers.29 Methane leaks from drilling sites has caused
neighbouring houses and wells to explode, leading to many cases of loss of property,
injuries, and even deaths in the US.30

Case Study31
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Methane gas collected in a water well vault in Pennsylvania during 2009,
leading to the contamination of a freshwater aquifer and an explosion at the
surface.

4.2.2 US Federal law does not require companies to report the chemical composition of the
fracking fluid to the EPA. However, a 2011 study32 suggests that:






25% of the chemicals used in the fracking fluid could potentially cause cancer.
37% of these chemicals could upset the endocrine system.
40-50% of the chemicals found could affect the nervous, immune and cardiovascular
systems.
75%+ could irritate the eyes, skin and respiratory system.
A large proportion of the chemicals used in the fracking fluid have not been tested
for safety in humans, especially for long-term effects upon the nervous and
endocrine systems. Even low level exposure to the chemicals in drinking water may
have a significant impact upon the endocrine system.33

4.2.3 Benzene, a known carcinogen, is found within most fracking fluids. A study found
some fracking fluid samples contained 93 times more benzene than is found in
diesel; enough for one well to contaminate over a billion gallons of drinking water.34
A recently published report by the University of Texas‟ „Energy Institute‟ highlights
the use of thirteen known carcinogens in the fracturing fluid used by US drilling
companies, including benzene and naphthalene. The composition of fracturing fluids
is now in review 6 years after production started in the US. The chemical 2-BE is now
being replaced due to findings that it destroys red blood cells, whilst also causing
damage to the spleen, liver and bone marrow.35
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4.2.4 Case Study36
Seven workers were burned in West Virginia when a well exploded. The piece
that caused the explosion, ironically called the „blowout preventer‟, was the
same piece that failed to prevent the BP oil spill in Mexico, leading to many
critics speculating that fracking will lead to the next big environmental disaster.

4.2.5 Shale gas production has also been recorded to cause photochemical smog.
Case Study37

38

Sublette County in Wyoming, an area with a high concentration of shale gas
wells, recorded levels of ozone higher than those found in Los Angeles. This is
thought to be the reason behind high levels of asthma in children in this area
– three times higher than the state average. Residents also complained of
watery eyes, bloody noses and shortness of breath, symptoms occurring
regularly over a four year period.

5.0

Other Impacts

5.1

Naturally occurring radioactive material (NORMs), such as uranium, benzene and
thorium are present in shale. The radioactivity of these materials can become
concentrated because of pressure and/or temperature changes during the drilling
process. While the radioactive levels are relatively low, there is still a real safety
issue in containing, transporting and disposing of the material.39 People and animals
can then become exposed to the radioactive material when it is stored in wastewater
ponds, before disposal.40 These factors must be taken into account in areas of the
UK where there are known to be high levels of NORMs that could be disrupted
through the fracking process.
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Case Study41
Samples taken by the Environmental Agency from a shale gas site during 2011
in Lancashire found low levels of naturally occurring radioactive minerals along
with high levels of sodium, chloride, iron, bromide, lead, magnesium and zinc.

5.2

Hydraulic fracturing often involves the transportation of equipment and chemicals to
remote areas. Rural road damage and traffic congestion have been highlighted as
problems arising from the transportation of equipment to shale gas sites.42 Local
watersheds and rivers may deteriorate through the build-up of sediment, as erosion
occurs from increased traffic on rural roads. Similar problems may also arise through
drill pad and pipeline construction.

5.3

Increased use on roads in rural areas and the construction of pipelines may alter the
local ecosystem, for example the relationships between predator and prey, resulting
in changes to species composition.43

5.4

The large sites necessary for shale gas production have the potential to cause
significant visual and noise disturbances to local communities. A sufficient level of
production requires a large number of wells, large volumes of water stored in on-site
reservoirs, a pond for contaminated waste, storage tanks and a compressor station.
Disturbances to the landscape will also be attributed to large volumes of traffic
transporting goods to and from the site.
Case Study44
The Forest of Dean District Council refused planning permission for the
production of shale gas in 2007 due to negative impacts upon the appearance
of the landscape, although permission was granted at a neighbouring site in
2010.
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About the CIEH

The Chartered Institute of Environmental Health is a professional, awarding and
campaigning body at the forefront of environmental and public health and safety.

The Chartered Institute of Environmental Health (CIEH) is a registered charity and the
professional voice for environmental health. It sets standards, accredits courses and
qualifications for the education of members and other environmental health practitioners.
It provides information, evidence and policy advice to local and national government and
environmental and public health practitioners in the public and private sectors. As an
awarding body, the CIEH provides qualifications, events, and support materials on topics
relevant to health, wellbeing and safety to develop workplace skills and best practice.
As a campaigning organisation, the CIEH aims to promote improvements in environmental
and public health policy. It is based in the UK with offices in London, Belfast and Cardiff.
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