TUC shale gas briefing:
Fracking and workers’ health and safety issues

Many of the safety issues relating to hydraulic fracking for shale gas are the same as for any gas extraction. However there are key differences, for example, in the UK, most gas extraction has been off-shore while it is likely that most fracking will be on land. This briefing note considers a range of worker safety issues, including:

· The main safety hazards that fracking workers regularly encounter.

· Exposure to silica - large quantities of silica sand are used during hydraulic fracturing.

· Public Safety and Health issues, including the “catastrophic” risk from explosions at the plant or during transportation; and the potential for methane and by-products from fracking to contaminate water supplies.

· Regulation and enforcement.

· Worker involvement: for the TUC one of the most crucial ways of ensuring safety is to have strong unions and safety representative involvement in all aspects of health and safety in the emerging fracking industry.
Main safety hazards 

In the UK the major injury rate for the oil and gas per 100,000 workers is 147.8 compared to 78.5 for workers in general, and the rate has been coming down consistently
. Nevertheless, overall, the oil and gas extraction industry has a poor safety record and fracking is no different: 
· In the US, fracking workers are more than seven times more likely to die on the job than other types of workers
. 

Some of the safety hazards that fracking workers regularly encounter include:

· Fatigue from working long shifts (according to the Institute for Southern Studies the production workers work an average 20 hour shift
).

· Being struck by moving equipment and high-pressure lines.

· Working in confined spaces

· Risk of explosion through the release of hydrocarbons. 

In the UK, the Health & Safety Executive (HSE) is most concerned with the risk of explosion:

“The main hazard is uncontrolled release of hydrocarbon gas due to a failure of the well structure which may then reach a source of ignition leading to a fire or explosion. A well designed and constructed well will reduce the risks of a release of fluids to as low as is reasonably practicable. The actual level of risk varies, depending on how quickly and easily any release can be controlled, and on geological conditions
.”

However, the TUC believes that, as well as the traditional “safety” issues, there are considerable health issues:

· Exposure to the hydrocarbons, and chemicals used in fracking fluids, including biocides.
· Exposure to silica, because large quantities of silica sand are used during hydraulic fracturing. 
Exposure to silica

Hydraulic fracturing involves large quantities of silica sand, delivered via truck and then loaded into sand movers. It is subsequently transferred via conveyer belt and blended with other hydraulic fracturing fluids prior to high pressure injection into the drilling hole. Transporting, moving, and refilling silica sand into and through sand movers, along transfer belts, and into blender hoppers can release dusts containing silica into the air. Workers can be exposed if they breathe the dust into their lungs.

Hydraulic fracturing sand is basically silica. Breathing silica can cause the lung disease silicosis. Silica can also cause lung cancer and has been linked to other diseases, such as tuberculosis, chronic obstructive pulmonary disease, and kidney and autoimmune disease.

The US agency NIOSH
 identified seven primary sources of silica dust exposure during hydraulic fracturing operations:

· Dust ejected from thief hatches (access ports) on top of the sand movers during refilling operations while the machines are running (hot loading).

· Dust ejected and pulsed through open side fill ports on the sand movers during refilling operations

· Dust generated by on-site vehicle traffic.

· Dust released from the transfer belt under the sand movers.

· Dust created as sand drops into, or is agitated in, the blender hopper and on transfer belts.

· Dust released from operations of transfer belts between the sand mover and the blender; and

· Dust released from the top of the end of the sand transfer belt (dragon’s tail) on sand movers.

This silica exposure can be greatly reduced if the correct measures are taken. NIOSH, has identified a range of measures. Ranging from enclosing points where dust is released to using enclosed cabs or booths and introducing local exhaust ventilation.  However the evidence in the US is that many operators are not doing that. Of 116 samples collected in 5 different states, 79% showed silica exposures greater than 0.05 milligrams per cubic meter (mg/m3) and 31% actually had levels greater than 0.5 mg/m3
.

The experience of unions in the US is that employers are relying too much on simply issuing workers with facemasks (which are uncomfortable and often not worn) rather than addressing the actual problem.

Public Safety and Health issues

Clearly there are also a potential impact on the health of the public:

· The “catastrophic” risk from explosions at the plant or during transportation.

· The potential for methane and by-products from fracking to contaminate water supplies. 

Contamination of groundwater supplies

As yet, there are no producing shale gas wells in the UK, so comparisons have to be sought elsewhere. Unfortunately much of the evidence is not available. In the US, where fracking had increased massively in the past 10 years, there is a lack of publicly available baseline data for the condition of groundwater prior to any drilling and fracking. That data is collected, often by the gas companies themselves, but not shared due to privacy issues.

The problem was recognised in May 2014 in a report by Environment Canada
, a governmental body. It had been asked to consider the pollution impacts of the exploration and extraction of Canada’s shale gas resources and concluded that there is too little scientific information on the effects of hydraulic fracturing on the environment and human health. The report warns that: “data about potential environmental impacts are neither sufficient nor conclusive.” Despite this, the study found that there were potentially serious impacts on surface water, groundwater, greenhouse gas emissions, cumulative land disturbance and human health.

One detailed study in the US was published in March in the journal Marine and Petroleum Geology
. It looked at the data from Pennsylvania, one of the main areas of fracking in the US. It showed significant problems with spillages and weaknesses in well barriers that can cause significant environmental damage. 
· 8,030 fracking wells targeting the Marcellus shale in Pennsylvania were inspected between 2005-2013 and 6.3% (506 wells) were reported for internal or external well barrier failures.

· Analysis of another Pennsylvania dataset of 3,533 wells between 2008-2011 found that one-third were issued with environmental violation notices. These were mostly for surface water contamination, land spills or problems with site restoration. But 2.6% (91 wells) suffered some internal or external well barrier failures, including four blowouts.

The key environmental safety factor is the casing, the industry term for the sheath of cement that surrounds a newly drilled well. If improperly made, gas can migrate along the outside of this sheath. The gas can also itself leave cracks in the sheath if it is poorly made, freeing yet more gas. Careful regulation can reduce risks by ensuring that well-shafts are leak-proof and the International Energy Agency estimates that proper regulation would add about 7% to the cost of each shale-gas well
. 

Another particular concern is the potential for the fracking fluid itself to contaminate water. The exact fracking fluid cocktail is kept secret, although often contains biocides and methanol. Each well requires some 7.5 million to 26.5 million litres of water for the fracking operation itself. Much of that water gets contaminated and can get into ground water. This has been reported in ground water in Pennsylvania, West Virginia and Wyoming. Another potential environmental problem comes from all the wastewater that flows back up the well and has to be properly disposed of. That can carry toxic and even radioactive contaminants leached from the surrounding rock along with lots and lots of salt. Much of that can be dealt with through evaporation and disposal or re-use.

Regulation and enforcement

In the UK, the operator is responsible for ensuring the safety of the well and the site. HSE scrutinises the working practices adopted by operators to ensure operators manage and control safety risks. The Environment Agency regulate on environmental issues, although the two regulators work closely together.

The main legislation covering fracking is the Health and Safety at Work etc. Act 1974, and regulations made under the Act including the Borehole Site and Operations Regulations 1995 which are primarily concerned with the health and safety management of the site and the Offshore Installations and Wells (Design and Construction, etc) Regulations 1996 which apply to all wells drilled with a view to the extraction of petroleum (whose definition includes shale gas) regardless of whether they are onshore or offshore. These regulations are primarily concerned with well integrity. The Reporting of Injuries Diseases and Dangerous Occurrences Regulations 1995 set out the Dangerous Occurrences that the Well Operator has to report to HSE. 

Overall the UK has a better and more practical regulatory framework than many other countries, however there has been criticism that the emphasis has been more on safety than on health. In addition unions have concerns over the enforcement of regulations. Even the best regulations are of little use unless they are enforced and there is a need for a strong inspection regime with the threat of enforcement action where there are breaches.

The oil and gas industry in general has often failed to recognise the requirements of UK law, in particular the “hierarchy of control” whereby hazards must be removed if possible rather than simply dealt with through issuing protective equipment, and parts of the industry have embraced the concept of “behavioural safety” whereby they concentrate on what the operative is doing, rather than removing hazards and reducing risks. This mirrors the experience in the US, where often the same companies are involved. 

Worker involvement

For the TUC one of the most crucial ways of ensuring safety is to have strong unions and safety representative involvement in all aspects of health and safety in the emerging fracking industry. However the evidence from the off-shore industry is that unions have often been discouraged and safety activists placed on NRB (not-required-back) lists, leading to a climate where workers are often feel frightened of speaking out
.

If fracking is to develop in a way that ensures that it does not threaten the health and safety of its workforce, union organisation must be an integral part of the industry.
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