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Executive Summary 

This report outlines what 'fracking' is, the processes used and the risks arising from these processes. The life cycle 

of on-shore shale gas extraction includes construction of a pad; drilling; hydraulic fracturing (pumping high 

pressure high-volume water and chemicals (frac fluids) deep underground to 'fracture' the gas-bearing rock); 

flowback - frac fluids and wastes from underground returning to the surface and needing treatment; gas 

extraction and transportation.   

Considerations include: 

Dangers of contamination of ground water: Ground water can be contaminated by frac fluids and gases escaping 

during fracking or gas production. Gas can pollute water via poor or damaged well casings and also can seep 

through previously impermeable layers of rock which have now been fractured.  In the target area of Leitrim, 

there is a regionally important aquifer (water-bearing rock layer) immediately below the shale, which supplies 

South Donegal with drinking water.   

Dangers of earth tremors or earthquakes: The target area has many fissures and faults naturally.  Hydraulic 

fracturing routinely causes tremors that can damage the cement casing to wells and increase risk of gas leakage 

or blowouts.  Larger tremors will be caused if one of the fractures hits a fault. 

Dangers of contamination of surface water and air: Independent studies report risks of contamination by 

escapes of gas, spills, accidents, inadequate transportation, poor storage, etc.  Very large quantities of 

contaminated water are produced and new methods of treating and re-using this water are experimental.    

Global warming and carbon footprint: The concentration of carbon dioxide in the atmosphere is increasing; 

Methane Is a much more potent greenhouse gas than carbon dioxide; it is regularly released during  successive 

fracking processes.  Shale gas in its life-cycle is no cleaner than coal. 

Community and health impacts: 7 acre mining pads every 2 miles; continuous loud noise and bright light 

nuisance; large volume of heavy loads through inadequate roads and small villages.  Impacts include 

industrialisation of 100,000 acres; division in the community; damage to human and animal well-being.  Public 

health studies are now showing that shale gas extraction is connected with serious health problems and cancer 

clusters.  

Employment and energy security: The shale gas industry is not a labour-intensive industry.  Most jobs exist 

during the development phase, are low-skilled and not necessarily local.   After the development phase, 10 – 20 

years, the number of jobs is minimal and must be off-set against lost farming and tourism jobs.  In Ireland, 

royalties are not paid to land-owners and the economic benefits to local communities would be lower than in US.   

On-shore shale gas extraction will not solve our energy security problems .   

Conclusions:    

On-shore Shale Gas Extraction is a very complex process with many stages, with impacts on the environment and 

on human well-being.  Shale gas extraction and tourism or farming are not compatible.  The current proposal for 

shale gas extraction in Leitrim/Fermanagh would have a profound and negative impact on the environment, 

human health and well-being of communities and poses risks to the reputation of Ireland as a whole.   

Until: 

 the industry has shown that it can act responsibly;  

 technology has shown that it has developed to the point of being safe and completely reliable;  

 academic peer-reviewed studies will have shown that this is the case; and  

 cost-benefit analyses prove long-term gains rather than losses,  

it would be prudent and responsible not to issue licenses for on-shore shale gas extraction. 
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Introduction:  What is Fracking? 

There is confusion over the term ‘fracking’ because historical and present day use of the term is different. 

 Historically, as used by the industry, fracking is hydraulic fracturing, a stage after drilling when large 

volumes of water and sand are pumped underground to widen fractures or cracks in shale or sandstone 

rock and release natural gas or oil.  This has been done since the 1960s, when wells were drilled vertically 

into an underground source of gas or oil.  

Diagram 1 

 

 At present, however, the word “fracking” has come to include the whole life cycle of modern shale gas 

extraction, which includes:  

 construction of pads (mining sites) with up to 32 wells on each  

 drilling vertically, then horizontally a mile or more underground   

 hydraulic fracturing pumping millions of gallons of slickwater frack fluids with chemicals and sand 

at high pressures 

 flowback of fluids and gases 

 treatment of waste fluids and  

 gas extraction and processing.   

The consequence of this is that comments made by the industry can be technically correct but understood 

differently by the public.  For example, the Irish EPA report summary1 said that “there is a low and probably 

manageable risk to ground water from fracking”.  This comment referred only to hydraulic fracturing, not to the 

whole process of shale gas extraction.  On the other hand, the media headlines “low risk from fracking” suggested 

that the report concluded that the whole process is low risk.   

For the purposes of this submission we will use the following terms: 

 Fracking = hydraulic fracturing 

 Shale Gas Extraction = the whole life cycle from pad construction to gas processing. 

 

Diagram 1 shows the difference between 

vertical (traditional) fracking, used since 

1940s and modern fracking, widely used 

in shale gas extraction since 2005 using a 

different mix of chemicals, deeper and 

horizontal drills, and millions of gallons of 

water per well.   
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In this submission we will consider  

1. Geology of Leitrim/Fermanagh and shallow fracking proposal 

2. Risk of contamination of ground water in Leitrim/Fermanagh 

3. Risk of contamination of surface water 

4. Wastewater treatment problems 

5. Methane emissions and carbon footprint 

6. Land use, environmental and social impacts 

7. Impacts on human and animal health 

8. Employment and energy security 

1. Geology of Leitrim/Fermanagh and shallow fracking proposal 

Shale gas is found in shale and sandstone.  The shale was laid down 400 million years ago and the gas is trapped 

inside the rock. 

The diagram below shows the pattern of rock formations in the target area.  The rocks most likely to contain 

commercially viable quantities of gas in Leitrim/Fermanagh are between 500 and 1,250m underground.  This is 

very shallow compared to the main gas-producing areas in US, e.g. Marcellus and Barnett Shales (1,500 – 3,000m)  

Diagram 2: Cross-section of target area in Leitrim/Fermanagh 

 
Surface rock & clay 

 A Shallow Aquifer, source of water for wells 100m 

 
Layers of rock 

500m 

B 
SHALE AND SANDSTONE LAYER TARGETED FOR 

GAS EXPLORATION 
1,250m 

C Aquifer - Ballyshannon Limestone 

 

 
Underlying rock 

  

A. Aquifers are layers of underground rock that are sources of water for wells or springs.  Under the surface 

of the whole target area are locally important aquifers that supply well water to houses and farms.  Water 

from aquifers is called ground water. 

B. The layer of Shale and Sandstone targeted for shale gas extraction  

C. Unusually, directly underneath the target shale and sandstone layer lies another aquifer – Ballyshannon 

Limestone.  Outside the target area, this layer is found at more shallow depths and is at ground level in 

Ballyshannon, where it is the source of drinking water for South Donegal and is a regionally important 

aquifer.   
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2. Risk of contamination of ground water in Leitrim/Fermanagh 

Contamination of ground water (aquifers) arises mainly at three stages of shale gas extraction: 

1. Contamination during drilling if the aquifer is not protected properly from the drilling mud.  Good 

practice can prevent this.  

2. Contamination during fracking by frac fluids.  Fracking has been reported to carry low risk to ground 

water.  However, these reports refer to fracking carried out between 1,500 – 3,000m, far below surface 

aquifers.  The vertical length of fractures caused by frack fluids at pressure can be up to 580m.   A recent 

article from Durham University2 recommends a distance of 600m between the horizontal leg of the gas 

well and an aquifer. 

Diagram 3: Shale depth and extent of fractures 

 

The proposal in Leitrim is to frack between 500 and 1,250m underground, “shallow fracking” (see diagram 

above).  If one of these fractures penetrates an aquifer, groundwater will be contaminated.  In Leitrim 

and Fermanagh there are two aquifers – both above and below – the gas-containing rock layer.  There is 

obviously a risk that fractures could penetrate either the shallow aquifer or the Ballyshannon Limestone  

aquifer located directly under the target shale layer.  Shallow fracking was implicated in groundwater 

contamination in Wyoming reported by the US EPA in 20113.   

3. Contamination during gas production by gases, frac fluids or chemicals found deep underground.  

 In a situation where well pads can have up to 32 wells each, the vibrations caused by drilling and 

fracking can damage the cement casings (only 1 inch thick) around well bores, and gases or fluids 

can migrate upwards through the earth.   

 The casing can also degrade with time, even if not damaged by fracking.   

 Earth tremors were caused during fracking in Preece Hall, UK.  These tremors also caused 

deformation of the cement casing of the well, an indication of its vulnerability, although well 

integrity was not compromised by this incident.  

 Over 60% of wells leak during their lifetime4.  This is a cause of the well-documented 

contamination of well water by methane associated with fracking.   

 Also, with fracking, the impermeable layers of rock that kept the gas from escaping from the shale 

for millions of years are made more permeable, making it possible for gases, fluids and dissolved 

substances to migrate upwards to the surface over much shorter periods of time, maybe as short 

as a couple of years5.  Once a fracture is made in a rock, it cannot be closed!  Mistakes can cause 

problems that last forever. 

1,500m 

3,000m 

500m 

1,250m 

Depth of shale in Leitrim/Fermanagh 

with aquifer underneath 
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3. Risk of contamination of surface water (lakes, streams, rivers) 

According to a recent report from the University of Texas6,  

“Leaks and spills associated with shale gas development may occur at the drill pad or during transport of 

chemicals and waste materials. Sources (of contamination) at the wellsite include the drill rig and other operating 

equipment, storage tanks, impoundments or pits, and leaks or blowouts at the wellhead. Leaks or spills may also 

occur during transportation (by truck or pipeline) of materials and wastes to and from the well pad… Little 

information is available on the short- or long-term consequences of surface spills.” 

 

Figure 4: Pollutant pathways associated with hydraulic fracturing (UK Environment Agency 2011) 

Given the intensity of the operation proposed (60 pads, 3,000 – 9,000 wells) and the poor road infrastructure in 

Leitrim, it is inevitable that accidents will happen, some of them very serious indeed.  Tankers can overturn on 

bad bends, on-site poor practice can happen (e.g. faulty valves or pipes), blow-outs, flooding or leakages from 

wastewater pits, the list is endless.  Leakages arising from any of those incidents could pose a serious risk to 

surface water – our lakes, streams and rivers, which are so plentiful in Leitrim and include the River Shannon.  

Contaminants include chemicals used in frac fluids, many of them highly toxic; high concentrations of salts, heavy 

metals (e.g. arsenic, mercury), petroleum products and radioactive elements (e.g. radon, uranium) found in flow-

back liquids.    

The industry itself has published statistics of accidents – 1 in 150 wells report problems with the drilling or 

fracking process.  Regulation infringements are reported to occur in 2% of well completions.  Blowouts or other 

serious incidents occur in 1 in 1,000 wells.  With the prospect of 9,000 wells being drilled in Leitrim/Fermanagh, it 

is inevitable that major as well as minor incidents will occur. 

In addition, our record of protection of the environment is poor in Ireland.  If resources are not put to ensure 

enforcement of regulations, or if our regulations are not good enough, incidents of poor practice will occur, 

deliberate as well as accidental, e.g. inadequate containment or illegal dumping of wastes.   
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4. Wastewater treatment problems 

Modern methods of hydraulic fracturing use millions of gallons of water with sand and chemicals per frack.  This is 

pumped down the well at high pressure to fracture (crack) the shale.  When the pressure is released, 25% or more 

flows back (1 million gallons or more per well), together with many substances that leach out into the fluid from 

below ground.  This is wastewater, which must be treated and disposed of. 

A new report from the US-based Natural Resources Defence Council7 states that:  

“Wastewater contains potentially harmful pollutants, including salts, organic hydrocarbons (sometimes referred 

to simply as oil and grease), inorganic and organic additives, and naturally occurring radioactive material (NORM). 

These pollutants can be dangerous if they are released into the environment or if people are exposed to them. 

They can be toxic to humans and aquatic life, radioactive, or corrosive. They can damage ecosystem health by 

depleting oxygen or causing algal blooms, or they can interact with disinfectants at drinking water plants to form 

cancer-causing chemicals.” 

The five most common disposal options for fracking wastewater currently in use in US are:  

 recycling for additional fracking; 

 treatment and discharge to surface water;  

 underground injection;  

 storage in open air or  

 spreading on roads for ice or dust control.   

All of these options present significant risks of harm to public health or the environment.  At present, there is 

a proposal to treat wastewater produced in Leitrim using ozone, high temperatures and ultrasound so as to 

enable these wastes to be re-used.  This technology is experimental, probably results in even more toxic by-

products and is not peer-reviewed.  The other disposal methods are obviously unsuitable for Ireland where 

we have no treatment facilities capable of dealing with such huge volumes of fluids.   

Conclusion: All currently available options for dealing with contaminated wastewater from fracking are 

inadequate to protect human health and the environment. 

Diagram 3: Wastewater flowing into a containment pit (US). 
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5. Methane emissions, global warming and contamination of groundwater 

 

Diagram 5: Methane content in the atmosphere  Diagram 6: Carbon dioxide concentration in atmosphere 

 

 

 Greenhouse gases cause global warming, a 2 degree increase in global temperature would cause profound 

changes to the world’s climate patterns.  The two diagrams above show current trends.  Methane or shale gas is a 

much more potent greenhouse gas than carbon dioxide: 105 time more potent over 20 years, 33 times over 100 

years.   

An important paper on methane emissions during shale gas extraction was produced by Professor Robert 

Howarth and associates from Cornell University8.   They point out that methane is vented and leaked: 

 During the initial frac fluid flow-back.  With the fluid comes large quantities of methane – between 0.6% 

and 3.2% of the lifetime production of gas from wells 

 Routinely and continuously at the well site  

 During gas processing 

 During transmission, storage, and distribution.  They conclude: 

“Summing all estimated losses, we calculate that during the life cycle of an average shale-gas well, 3.6 to 7.9% of 

the total production of the well is emitted to the atmosphere as methane.” 

This raises questions about claims that shale gas is a “clean, green energy source”.  From the point of view of the 

user, it burns clean but in its life-cycle, it is probably no cleaner than coal.  It will not reduce Ireland’s carbon 

footprint. 

Methane leaks are a serious problem in another way.  There are numerous confirmed incidences of methane 

contamination of groundwater in the US, where methane has leaked into wells and domestic water supplies 

either during fracking or during gas processing stages.  Such contamination is dangerous as methane is highly 

flammable and when mixed with air in high concentrations, is explosive.  In Leitrim and Fermanagh, where 

shallow fracking is proposed and there are aquifers below as well as above the fracking zone, the risks of methane 

contamination of groundwater are unacceptable. 

 

2 ppm increase per year. 
450 ppm a “tipping point”.  We have about 30 years… 
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6. Land use, environmental and social impacts 

Main aspects of proposed development 

 Target area in Leitrim/Fermanagh = 100,000 acres.  All of this area would be intensely industrialised. 

 120 mining pads – 60 in Leitrim and 60 in Fermanagh.  One pad every 2 miles (or 80 acres) throughout the 

countryside.  Each pad 7 acres with access road, pipelines, heavy machinery etc. 

 24 wells in each pad – “super-fracking” – 3,000 wells in initial target area, up to 9,000 planned.  

 30m high drilling rigs, fracking ‘pumpers’, compressors, etc.  Continuous loud high-pitched mechanical 

noise during drilling and fracking.  Bright lights during operation and for security. 

 Heavy traffic from volumes of resources needed – water, sand, chemicals.  Also from gas and wastewater 

transport and processing.  Thousands of vehicles per pad through small local villages. 

Diagram 7: “Super-fracking” pad 

  

Environmental and social effects: 

 Beautiful countryside changed to industrial zone, can never be restored fully.  Fracking and tourism or 

farming are incompatible. 

 People living in the area are affected profoundly; everyone lives beside a pad and has to cope with traffic, 

loud and continuous noise, diesel and industrial fumes, dust etc.  

 Communities as well as land will be fractured with bitter divisions between those who gain economically 

from the development and those whose lives are adversely affected.  

 Animal and plant habitats gone.  Biodiversity suffers.  Traffic causes erosion and deterioration of roads. 

 Farm and domestic animals are affected by the noise, lights and disturbance.  If they come in contact with 

frack fluids or wastewater, they will be poisoned.  Contaminants in the food chain would be a serious 

problem nationally. 

 The reputation of the whole island of Ireland is at risk from bad publicity and incidences of water or food 

contamination. 
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Diagram 8: Google map of target area containing 120 pads  

 

The dots indicate the density of pads throughout the area.  The circle outlines the area specified by Tamboran for 

their initial project.  Proposed project includes 1 pad every 2 miles, each 7 acres, with access roads, gas pipelines 

and ancillary equipment, e.g. compressor stations.  Once the project starts, access to land will be guaranteed.   

In the target area of Leitrim are the communities of Manorhamilton, Glenfarne, Kiltyclogher and Rossinver.  In the 

Fermanagh area are the communities of Garrison, Belleek, Cashel, Boho and Derrygonnelly.  These do not include 

the number of people that live outside those villages in the countryside, mainly farmers. 

 

Diagram 9:  Google map of similar area in Alberta 

 

The above map shows the pads with their access roads, seen from space.    Alberta is many times the size of 

Ireland and very sparsely populated.  No communities live in the area shown.  
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Impacts on human and animal health 

An important study has recently been done on the impacts of gas drilling on human and animal health9.  The 

authors have documented cases of animal and owner health problems with potential links to gas drilling and 

comment as follows:   

“Communities living near hydrocarbon gas drilling operations have become de facto laboratories for the study of 

environmental toxicology.  The close proximity of these operations to small communities has created a variety of 

potential hazards to humans, companion animals, livestock and wildlife.  These hazards have become amplified 

over the last 20 years, due in part to the large-scale development of shale gas drilling.”    

All phases of shale gas production involve complex mixtures of chemical substances, some of them harmless, 

some very toxic.  As well as added chemicals, naturally occurring toxicants such as heavy metals, volatile organics, 

radioactive compounds and salts are returned to the surface with wastewater; perhaps 1 million gallons per well 

or more.  In addition, diesel fumes and silica dust are in high concentrations in areas being fracked.  Silica dust 

causes silicosis, a serious, non-reversible lung disease. 

The article cited above lists the following sources of exposure, which emphasise the causes of accidents or well 

integrity failure: 

 Wastewater dumped on property and into stream 

 Contaminated wells, springs, ponds and streams 

 Drilling fluids overran well pad during blowout 

 Wastewater containment pit leaked/flooded. 

 Storm water runoff from well pad 

 Compressor station malfunction 

As well as affected humans, the authors examined cattle, horses, dogs, cats, poultry, fish and song-birds.   

Health impacts on humans included: Upper and lower respiratory, burning of eyes, headache, gastrointestinal, 

dermatological, endocrine, immunological, vascular, sensory, bone marrow, urological. 

Health impacts on animals included:  Reproduction, milk production, growth, sudden death (of fish, birds and 

cattle), gastrointestinal, dermatological, neurological, musculoskeletal, upper respiratory, coat condition. 

Studies are being done at present on two areas where gas drilling is taking place that are reporting cancer 

clusters:  North German region of Neidersachen and Clyde, Ohio.   

In a recent study, the potential health effects of 353 chemicals used during fracking were determined.10  More 

than 75% of the chemicals could affect the skin, eyes and other sensory organs and the respiratory and 

gastrointestinal systems.  40-50% could affect the brain/nervous system, the immune and cardio-vascular system; 

37% could affect the endocrine system and 25% could cause cancers or mutations.   

Independent experts state that shale gas production cannot be carried out commercially without chemicals; each 

stage of the process requires additives of various kinds, some benign, some toxic, and even if no chemicals were 

added to frac fluid, flowback fluids contain many substances toxic to humans and animals. 

In addition, the following have to be taken into consideration regarding impacts to human and animal health: 

 Air pollution arising from fumes/spillages from vehicles and heavy machinery 

 Silica dust from the sand lorries and mixing areas  

 Stress from noise,  disturbance and bright lights 

  Loss of ecosystem for animals and plants and an environment suitable for farm and domestic animals. 

http://maps.google.com/maps?oe=utf-8&rls=org.mozilla:en-US:official&client=firefox-a&q=niedersachsen+map&um=1&ie=UTF-8&hq=&hnear=0x47b091e3f3933465:0x126cf7763027900,Lower+Saxony,+Germany&gl=us&ei=3egzT7ysMIf50gGwvODnAg&sa=X&oi=geocode_result&ct=title&resnum=1&ved=0CC4Q8gEwAA
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7. Employment and energy security 

The following are industry statistics: 

 At the construction and well drilling phase, 400 individuals will be contracted, not all local, for work that is 

mainly part-time (total hours 11.52 full time equivalents).   They include truck drivers and unskilled general 

operatives, and numbers do not increase as the workforce moves from well to well.  Over half of these jobs 

are low-skilled; skilled workers tend to be brought in from elsewhere.  1,000 indirect jobs created (1.53 per 

direct jobs created). 

 Once the wells are constructed, the number of jobs drops sharply – Boom and Bust pattern. 

 At the gas production phase, when fulltime permanent skilled jobs are created, 3 jobs per pad with 24 wells 

are forecasted by Tamboran.  60 pads = 180 jobs in Leitrim.   

 This is NOT a labour-intensive industry!  Compared with service industries, the numbers of jobs created are 

small, especially when off-set by the number of jobs that will be lost in other sectors.   As land owners will not 

get royalty payments, the economic benefit to the local community is much less than in US. 

Diagram 10: Direct Employment Through Phases of Well Development for Wyoming 

 
Source: Ecosystems Research Group, Jeffrey Jacquet 

It is important to look at the difference between an ‘Economic Impact’ and a ‘Cost-Benefit’ analysis, which focuses 

on comparing costs to benefits, and whether it is a ‘net gain’ or a ‘net loss’.  Aspects other than jobs and income 

are included in cost-benefit analyses, e.g. environmental or long-term societal impacts. 

Energy Security 

The 2011 SEAI Report11 conclusion states that  

 Ireland relies heavily on fossil fuels (95% of total primary energy requirement) and has an 88% import 

dependence for all fuels.   

 Exploration to find indigenous sources of oil and gas is prudent; however, given to the lack of significant finds 

to date, there is also a requirement to diversify the fuel mix.  

 Other ways to enhance energy security include improving existing energy infrastructure, for example 

introducing more gas storage facilities and electricity grid upgrades and interconnection.  

On-shore shale gas extraction, even if the optimistic figures given by the oil companies for production are 

accepted, will not solve our energy security problems.  Any gas produced will be sold on the international market 

and will be bought back.  Production volume (not verified) of shale gas per day is at best equivalent to 20% of our 

requirement and is short-term.  Our energy security problems must be solved by moving towards a low carbon 

economy by looking at sustainable sources of energy, together with a focus on reducing our energy demands and 

using indigenous energy sources wisely. 
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Conclusions 

1. Shale Gas Extraction is a very complex process with many stages, all of which demand study of their safety 

and impacts on the environment and on human and animal health. 

2. Risks of contamination of ground water by gases and fluids are increased by the proposal to carry out 

shallow fracking in Leitrim/Fermanagh and made more risky by the fact that aquifers lie below as well as 

above the fracking zone.  High-intensity fracking (24 wells per pad) further increases these risks. 

3. There are risks of contamination of ground and surface water by human error, faulty well construction 

and/or completion, earthquakes, and improper disposal of wastewater. 

4. The current proposal for shale gas extraction in Leitrim/Fermanagh would have a profound and negative 

impact on the environment, human and animal health and well-being of communities and poses risks to the 

reputation of Ireland as a whole.  It would completely change the character and land use of the area.  It.  The 

number of jobs created and the economic benefits to local communities and to the national economy may 

not be as great as suggested and must be off-set by jobs lost in the tourism and farming sector.   

5. On-shore shale gas extraction will not solve our energy security problems.    

6. Until the industry has shown that it can act responsibly; technology has shown that it has developed to the 

point of being safe and completely reliable; academic, peer-reviewed, studies will have shown that this is the 

case; and cost-benefit analyses prove long-term gains rather than losses, it would be prudent and 

responsible not to issue licenses for on-shore shale gas extraction. 
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