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Introduction

Frequently asked 
questions about 
shale gas  
development
Perspectives of large-scale shale gas development 
in Ukraine may soon become reality but majority 
of Ukrainians know very little about the nature 
of shale gas, technologies of extracting it and 
potential environmental risks related to shale gas 
development. The purpose of this publication is to 
shed light on the technology of hydraulic fractur-
ing for shale gas extraction as well as on environ-
mental, social and legislative aspects related to 
the issue. Here you will find explanations of key 
notions related to shale gas development, over-
view of shale-related processes in Europe and in 
the world, analysis of potential environmental 
threats for Ukraine.
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What is shale gas and 
hydraulic fracturing?

Shale Gas falls under the definition of unconventional gas. Unconven-
tional gas refers to gas extracted from formations where the perme-
ability of the reservoir rock is so low that the gas cannot easily flow 
(e. g. tight sands), or where the gas is tightly absorbed and/or attached 
to the rocks (e. g. coal-bed methane). Usually unconventional gas is 
found as dry and clean natural gas in shale formations, either as free 
gas in fine-grained rock pores with low permeability, as free natural gas 
in natural fractures or gas absorbed by clay particles on organic matter 
and mineral surfaces. Shale formations can act as both a source and a 
reservoir. Gas which is locked up in deep shale formations can be ex-
tracted by using a decade-old technology called horizontal drilling and 
hydraulic fracturing.

Docent of geology at Ivan Franko National University of 
Lviv Volodymyr Kharkevych says that shale gas is extracted 
from petroliferous shale that is a mixture of shale and 
cerogen. A chemical method is applied to produce gas from 
cerogon — cerogen is dissolved in benzene and toluene and 
as a result methane, CO2 and water are released. Scientists 
of Lviv branch of the Ukrainian State Institute of Geologi-
cal Exploration analyzed public and archival documents on 
cerogen content in shale of Olesko field and in Poland. 

Average cerogen content in Poland is 3%, in Olesko field — 
0,5%, while in the USA it is 35%. 

In the USA the fields containing less than 10% of cerogen 
are not developed. 
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Thus, according to American standards, there is no shale gas either in 
Olesko field or in Poland. 

Also, it is important that in the USA shale lies at a depth of 
180–500 meters, while in Poland — 2 km, in Olesko field 
2–4 km below the surface, which makes gas extraction much 
more expensive.1

Hydraulic fracturing (or short “fracking”) involves detonating charges in 
the pipe causing fractures in the shale, then pumping a mixture of steam 
water, fluids and hard substance “proppant” (grains of sand and other small 
amount of additives known as fracking chemicals used to hold the crack 
open) down the wellbore at very high pressures through perforations in 
the casing and out into the shale. The hydraulic pressure created by pump-
ing fluid into the well, is enough to produce fissures in the reservoir and 
crack shale as much as 1000m in each direction from the wellbore, lib-
erating the trapped gas and boosting the migration of the gas flow into 
the wellbore through the multiple fractures created in the rock (flowback).2

What are potential consequences for water 
 resources after shale gas exploration  
and  extraction works are started  
in Olesko field? These are:

1. High risk of surface and underground water contamination in the proc-
ess of wells drilling and exploitation, the risk of waste water dumping.
2. Exhaustion of underground and surface fresh water reserves that will be 
used in the process of wells drilling and exploitation. 
3. Damage to fish reserves. 
4. Damage to mineral water reserves.
5. To drill one well, dozens of chemicals are used and their composition is 
often classified as “trade secret”. 
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6. In the course of hydraulic fracturing for one well from 9,000 up to 
29,000 cubic meters of water are used. 
7. Substantial amount of water (1,300–23,000 cubic meters from one 
well) flows back to the surface. This water contains naturally absorbed 
from shale rock chemicals: heavy metals, natural radioactive materials 
and various polluters used for injection including toxic chemicals.
8. Contaminated water is likely to be removed to landfills, waste treat-
ment facilities (that are overloaded and cannot handle that amount of 
waste) or be dumped in the vicinity of the well or into rivers. 

What happens to shale gas exploration  
and extraction waste?

1. The region lacks a polygon for burial of dangerous waste. The town 
of Bohorodchany has a landfill for the 4th-class hazard waste where 
drilling sludge was dumped. There is no special polygon for oil and 
gas industrial waste. In Ivano-Frankivsk region there are some drilling 
enterprises that have sludge ponds for internal use. This is, for example, 
Boryslavnaftogas company in Boryslav, but the Environmental Inspec-
tion closed it down in 2011 because it overused the limit. 

2. It is highly unlikely that huge amounts of shale development waste 
will be shipped to special polygons in other regions even if they exist. 

3. Lviv regional controlling bodies will have difficulties assessing con-
tamination levels because the region lacks certified laboratories and 
methodology to analyze organic and non-organic compounds that are 
to be used. There will be created unlimited possibilities for unauthor-
ized dumping of toxic waste, and if this happens, the environment of 
the region will be “stuffed with chemical bombs” that will explode over 
next 10–50 years. 

4. If equipment and chemicals are to be imported to Ukraine without 
customs duty (as it is stated in the draft agreement discussed in Davos), 
Ukraine may become a polygon for burial of hazardous waste, which 
will open ways for uncontrolled and unlimited shipment of hazardous 
waste to Ukraine. 
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What will happen to soil layer as a result of 
shale gas exploration and extraction? 

1. Contamination of soils.

2. As a result of traditional hydrocarbons extraction in Lviv region, 
soils got contaminated with heavy metals and oil products. Their levels 
were 10–100 times above the maximum norms while only licensed in-
dicators were assessed.

3. Perspectives of shale gas development evoke serious concerns. Not 
only soil and water will be affected, whole ecosystems as well as lo-
cal communities will suffer. Environmental functions of soils will be 
realized at low level, which will make impossible rapid regeneration of 
contaminated areas. 

4. Who will remediate natural landscapes: investor, the state or the na-
ture itself?

The obvious answer is that this is going to be a problem both for the na-
ture and for local communities. Actually the population of the region will 
shrink, which will lead to decay of family ways of life and economy, poverty 
rise and overall long-lasting decline of the region. It is highly unlikely that 
in conditions of ruling of representatives of oligarchic capital considerable 
part of revenues from shale gas sale will be allocated for needs of local com-
munities.

What impact will shale gas exploration and  
extraction have on health of local residents?

Fracking implies injecting underground under high pressure big amounts 
of water mixed with chemicals (acid, pesticides (bactericides), corrosion 
inhibitors, anti-coagulators and other hazardous chemicals) that may have 
adverse impact on natural ecosystems and human health. 
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How is a waste hazard 
class determined? 

According to Ukrainian normative regulation (ДСанПіН 2.2.7.029–99 
“Hygienic requirements to industrial waste management and determi-
nation of its hazard class for human health”), there are two ways of 
determining a hazard class of waste:

1) by calculating percentage of all components contained in waste. 
This is a serious analysis needing special equipment. The whole spec-
trum of analysis cannot be performed even by the Medvid Institute 
of Environmental Hygiene.

2) by lethal doze (calculated on the basis of tests on test animals 
(mice, rats, etc.). There are “average lethal doze for injection into 
stomach” and “average lethal doze for inhaling”. 

A hazard class is determined individually for each well because differ-
ent wells may use different chemical composition of fluids and in differ-
ent amounts. The laboratories working in Lviv are capable of identify-
ing only the simplest substances. 

Contamination capacity of drilling fluids depends on amount and toxic 
level of chemicals used. The web-site of Chevron contains the infor-
mation that for hydraulic fracturing they use 99.5% of water and 0.5 
additives (including dimethyl formamide (carcinogenic), acid (not in-
dicated which one), H2SO4 (sulfuric acid), HCl (hydrochloric acid)).3 
Any acid solution should be neutralized with alkali. Even 1% solution 
of acid is very dangerous. 

Chevron’s site also says that “trace amounts of radioactive materials 
may be used to measure the extent of fractures. This material is inject-
ed with the hydraulic fracturing fluid.”4 Thus, the question arises what 
these materials are and in what amounts they will be used. Fracking 
fluid that flows back to surface already contains radioactive materials 
naturally absorbed from rock. 



11

What purification methods can be used for 
drilling fluids?

1. Chemical methods involving application of non-organic (cement, 
fluid glass, clay) and organic (epoxidic and polisterol tars, poliuretan 
and others) additives. 

2. Physical and chemical methods involving application of specially se-
lected reagents that change their physical and chemical properties and 
also envisage application of special equipment. 

3. Biological methods involving micro biological decomposition.

In Ukraine it was common to cement drilling 
fluids produced in the process of extraction 
of traditional hydrocarbons. But this method 
was used for vertical drilling. 

What is a sludge pond?

A sludge pond is a big scoop dug in the ground to store used drilling 
fluid (fracking sludge). A sludge pond is covered with clay lining to 
minimize filtration. This is an anti-filtration lining. A sludge pond may 
have several clay (anti-filtration) linings to prevent infiltration of waste 
water into underground waters. 

As an example of a sludge pond can serve 
the pond with acid tars on the landfill in Lviv 
region. Since 2004 all acid tars seeped un-
derground. 
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1.
Shale gas 

drilling and exploitation in the 
USA and Western Europe:  

challenges 

a) Shale gas drilling and exploitation in the 
countries of Western Europe, IUCN position.

In several countries around the world, exploratory drilling is under 
way, while no commercial shale gas developments have occurred 
outside of North America, yet.
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Given the environmental and health problems that have been associated 
with hydraulic fracturing in the United States, environmental groups in 
other countries have become wary. 

This is particularly the case in the European Union, where environmental 
organisations play an important role in political debates. As the environ-
mental concerns related to shale gas development have not been fully eval-
uated, they are not yet reflected in environmental legislation either. More 
studies are needed to determine precisely the environmental footprint of 
shale gas production.

The European Commission Directorate-General for Energy has commis-
sioned a study of its own which comes to similar conclusions, arguing that 
commercial scale shale gas exploitation and the related potential cumulative 
impacts need to be further investigated “to provide a basis for a more thor-
ough assessment of the appropriateness of the regulatory framework(s) — 
both on EU as well as on Member State and/or regional level.”

A number of European countries have already adopted moratoriums on ap-
plication of hydraulic fracturing (fracking) technology, having experienced 
catastrophic consequences of such a method or being aware of high level 
of risk. According to the information provided to Environment-People-
Law by the organization Food and Water Europe, the fracking technology 
is prohibited in France and Belgium. In Germany Northrhine Westfalia 
imposed a moratorium after granting some exploration licenses. Hessen 
is not granting any licenses. The Netherlands also awaits the outcome of 
study on the risks involved in fracking. Ireland has granted some explora-
tion licenses, but is also doing studies. Poland is actively promoting shale 
gas, but progress is slow both in terms of drilling activity and adapting its 
regulatory framework. The first analysis of core samples are also not very 
encouraging about the potential for shale gas. Sweden had some drilling 
by Shell, but Shell left because of local protests and also because the results 
were disappointing. A detailed overview of shale gas processes in the world 
is presented below. 
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United Kingdom
In May 2011, Cuadrilla company 
suspended its drilling operations 
following a 1.5 magnitude earth-
quake near Blackpool. In April 
2011, the area had been hit by 
another earthquake of 2.3 magni-
tude. The company also states on 
its website that ‘it is well known 
that injection of water or other 
fluids during the oil extraction and 
geothermal engineering, such as 
shale gas, processes can result in 
earthquake activity’.5

France
In May 2011, the French National 
Assembly passed legislation prohib-
iting hydraulic fracturing for explo-
ration and exploitation of uncon-
ventional oil and gas (it is worth 
mentioning, that drilling licenses 
also comprised exploration of shale 
oil plays in the Paris basin). The bill 
has been criticized by French So-
cialists and environmental groups 
arguing that the amendment to 
the original legislation has created 
some loopholes which could allow 
shale gas drilling to proceed. On 
9 June 2011, the legislation was 
adopted by the French Senate.6

Germany
In March 2005, the Ministry of 
Economics of State of North Rhine 
Westphalia decided to suspend 

all drilling applications by Exxon 
Mobil until the conclusion of a 
study about the environmental and 
health risks related to hydraulic 
fracturing. This study was com-
pleted in 2012. Exxon has agreed 
to this moratorium and no further 
applications have been submitted 
to the State authorities, since. This 
move was preceded by a series 
of protests by local residents and 
municipal councils, in those areas, 
where exploration drillings took 
place.7

Sweden
Royal Dutch Shell has been granted 
several licenses for exploratory 
drilling in Southern Sweden, in the 
region of Skane. Shell eventually 
quit all of its shale gas activities in 
Sweden in March 2011, stating that 
the discovered gas resources would 
not be sufficient and therefore did 
not apply for a prolongation of its 
drilling licenses. The drilling activi-
ties by Shell have been met with 
opposition by grass root organiza-
tions and local politicians (across 
political parties). However, in April 
2011, the Swedish Parliament voted 
against a proposed ban of all do-
mestic fossil fuel explorations.8

Poland 
The Polish government is actively 
supporting the exploration of 
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the country’s shale gas resources. 
Poland is seeking to reduce its reli-
ance on gas imports from Russia 
through the developments of its 
shale gas plays. However, the IEA 
states that because of environ-
mental requirements, population 
density as well as technical and 
economic barriers, the production 
of shale gas will not start before 
2020.9 Marshal of the Lubelskie 
voivodship Krzysztof Hetman 
together with other Polish officials 
visited the USA to see different as-
pects of shale gas development. As 
the main problem he sees contami-
nation with waste fracking fluids 
containing toxic chemicals and be-
ing highly radioactive. None of the 
methods of waste water disposal 
used in the USA (injection into 
old wells, storage in sludge ponds, 
removal to landfills) is considered 
by the marshal to be effective. The 
delegation also pointed to heavy 
noise produced by generators and 
excessive transport loading that 
causes damage to roads. Voivod-
ship authorities think it is impor-
tant for them to participate in 
development of legal framework 
for this issue and thus sent a letter 
to the prime-minister of Poland, 
ministers and Parliament members 
asking to involve local authorities 
to consideration of all shale gas-
related issues. Although 26 drilling 

licenses have been issued in Lublin 
voivodship, results of the explora-
tion are shrouded in secrecy.10

Bulgaria
Following massive protests in 
more than six major Bulgarian 
cities calling for a moratorium on 
exploratory drilling activities for 
shale gas, in early 2012, the Bul-
garian parliament has imposed a 
permanent ban on the exploration 
of shale oil and gas, in January this 
year. Thereupon, the government 
withdrew a shale gas exploration 
permit it granted last year to U.S. 
oil company Chevron.11

Ireland
Several counties in Ireland voted 
for a ban on shale gas drilling in 
January 2012. Local grassroots 
movements are currently organ-
izing protests calling for a ban of 
drilling activities in additional 
counties where licenses have been 
granted.12

United States 
In late 2010, the New York State As-
sembly passed a bill that would have 
placed a moratorium on issuing 
new licenses for hydraulic fractur-
ing until May 2011. This bill was 
vetoed by the governor of New York 
but was replaced by an executive 
order instituting a moratorium that 
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extends until July 1, 2011 — beyond 
the date specified in the legislation — 
and that more narrowly defines the 
types of drilling to be restricted. The 
governor’s order restricts permits for 

“high-volume, horizontal hydraulic 
fracturing” which excludes verti-
cal drilling. Environmental groups 
are concerned that this might be a 
loophole for industry, as a vertical 
drilling hole can be converted into a 
horizontal well.13

After a series of earthquakes, the 
state of Arkansas has ordered a 
temporary moratorium on the 
drilling of new wells out of concern 
that the seismic activity is linked to 
hydraulic fracturing. The mora-
torium will expire in July. In the 
meantime, researchers will investi-
gate whether hydraulic fracturing 
has been the cause of these earth-
quakes.14

Canada
Following the release of an interim 
report about the risks related to hy-
draulic fracturing in the Province of 
Quebec, the regional government 
instituted a moratorium for all com-
mercial shale gas developments, as 
of March 2011. This moratorium 
does not include exploratory drill-
ing activities. Commercial drilling 
will only resume, if the current in-
vestigation comes to the conclusion 

that there are no risks to the envi-
ronment related to hydraulic frac-
turing.15

South Africa 
In April 2011, South Africa’s 
cabinet placed a moratorium on oil 
and gas exploration licenses in the 
semi-arid Karoo region. The de-
partment of minerals and resources 
(DMR) together with departments 
of trade and industry as well as 
science and technology, is currently 
exploring the environmental im-
pacts of hydraulic fracturing. The 
moratorium is in place until ‘there 
is conclusive evidence that there 
will be no unintended consequenc-
es on the environment.’16
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Active position of legislative and executive bodies of a number of countries, 
as well as local residents is extremely important in this issue. In some coun-
tries in Europe (the Czech Republic, Bulgaria, Romania, Spain and France) 
there are some very active groups of citizens protesting against shale gas. 
In other countries, resistance is more difficult to organize, e.g. in Poland. 
There is also some active intimidation of Polish anti-fracking activists.17

Many groups (30+) across Europe have signed on to the following state-
ment, which summarizes the public’s concerns and position: http://www.
foodandwaterwatch.org/pressreleases/position-statement-on-shale-gas-
shale-oil-coal-bed-methane-and-fracking/18

To summarize, a number of European countries that care about their citi-
zens and make sure that they live in safe and healthy environment treat 
with due caution the issue of shale gas development entailing numerous 
risks for the environment and people. 
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In September 2012, the World Congress of the International 
Union for Conservation of Nature (IUCN) that has as its mem-
bers 78 countries, 112 governmental and 735 non-governmental 
expert organizations adopted Motion 118 (Resolution 90) that 
calls on states to cease issuing licenses for gas exploitation using 
hydraulic fracturing method and to prohibit application of the 
method in the vicinity of major drinking water supplies, in areas 
of seismic faults, drinking water shortages and high conservation 
value. The IUCN Congress also called on the state to:

Prohibit hydraulic fracturing unless the following measures 
to protect human health and the environment are first en-
acted: 

1) Unconditional prohibition to apply fracking in the vicinity of major 
drinking water supplies, in areas of seismic faults, drinking water shortages 
and high conservation value taking into consideration biodiversity charac-
teristics;

2) Specifications for pipeline construction and wastewater repositories to 
prevent leakage of chemical and radioactive materials and methane under 
all foreseeable contingencies;

3) Disclosure of chemicals used; 

4) Prohibiting the transmission of water to treatment plants lacking the 
ability to remove toxic and radioactive materials; 

5) Specifications for road transport of wastewater with adequate safeguards 
against leakage in the event of accidents or driver negligence, including ap-
propriate training in safe handling of materials; 

6) Requirements for regular testing and monitoring of drinking water sup-
plies; 

7) Procedures for foreseeable accidents and equipment necessary to handle 
such events at each site; 

8) Repealing exemption of operations from environmental laws; 

9) Enforcing regulations with severe penalties for failure to abide while hir-
ing and adequately training enforcers; 

А. 
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10) Strict liability for damages caused by operations while requiring a fund 
or insurance to compensate all persons and communities that suffer dam-
ages resulting from operations;

11) Assistance to developing countries enabling them to adopt and enforce 
these regulatory measures; 

12) Measures paid for by a tax on the revenues from operations; 

Consistent with the preceding paragraph, re-evaluate 
and strengthen the regulation and monitoring of existing 
unconventional fossil fuel activities to prevent adverse im-
pacts on the environment and local communities; 

Cease to issue new permits for the exploration or exploita-
tion of unconventional fossil fuels by hydraulic fracturing 
until new techniques and practices that avoid adverse im-
pacts on the environment and local communities have been 
assessed and then approved through independent scientific 
review; 

Ensure the necessary transparency and dialogue, in particu-
lar with environmental stakeholders regarding their coun-
tries’ energy choices; and 

Strengthen energy conservation policies and support for the 
development of renewable energy sources as the main alter-
natives to the exploitation of fossil fuels.19

B. 

C. 

D. 

E. 
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b) Challenges of shale gas drilling and  
exploitation in the USA

The exploration of shale gas in North America has been met with an envi-
ronmental backlash. There have been reports about spills and air pollution, 
as well as wastewater contamination from the hydraulic fracturing process. 
In the US, the gas industry is exempt from many federal regulations, leav-
ing most oversight to state governments that have sometimes been unable 
to cope with the rapid growth of drilling. Major environmental concerns 
are over excessive water utilization, shallow ground water contamination, 
and surface water contamination — from both — drilling activities and 
fracturing fluids disposal, consumption of landscape, air and noise pollu-
tion, and seismic impacts. 

In North America, concerns have been raised that the fracking fluid or 
methane could contaminate nearby groundwater. Although fracking 
chemicals make up only about 0.5% of the overall drilling fluid, in a drill-
ing process that requires 19 million litres, that would still amount to 95.000 
litres, per well.20 The composition of these fluids depends on the rock for-
mation that is to be fracked. While in some cases they don’t contain any 
chemical additives at all, in other cases, they can be complex mixtures with 
a multitude of chemical additives. These chemical additives are used by the 
companies to thicken or thin the fluids, improve the flow of the fluid, or kill 
bacteria that can reduce fracturing performance. Some of these chemicals, 
could, if not contained or disposed of responsibly, damage the environment 
and pose a risk to human health. During hydraulic fracturing, fluids con-
taining chemicals are injected deep into the ground where their migration 
is not entirely predictable. 

Under the US environmental regulation, industry is not required to release 
the exact composition of its fracking chemicals, while drilling companies 
like Halliburton have been reluctant to reveal the information. In this con-
text it is worthwhile mentioning that the US energy bill of 2005 contain-
ing a provision, which prevents the US Environmental Protection Agency 
(EPA) from regulating hydraulic fracturing, has been nicknamed Hallibur-
ton loophole.21
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Ukrainian media disseminate legends about successful technologies of 
shale gas extraction in the territory of the USA and wide support of Ameri-
can people for these technologies. 

However, according to official studies of the Environmen-
tal Protection Agency of the USA, up to 20–40 % of the 
chemicals remain underground, they are biologically un-
degradable and contaminate natural resources such as 
water and soil used by humans, plants, and animals. 

US studies indicate that hundreds of chemicals may be used in hydraulic 
fracturing for shale gas. They can migrate into aquifers, rivers and atmos-
phere. In order to assess potential impact of these chemicals on the envi-
ronment, it is necessary to know what chemicals will be used and in what 
quantities. According to a Congressional investigation of the Committee 
on Energy and Commerce on chemicals used in fracking between 2005 
and 2009, the fourteen leading oil and gas companies used more than 2,500 
hydraulic fracturing products. Some are seemingly harmless like sodium 
chloride (salt) and citric acid, some were quite unexpected, such as instant 
coffee and walnut hulls. But there were also 750 different chemicals and 
other components. Among these chemicals, 29 types of chemicals such as 
benzene, toluene and xylene are known carcinogens, and so the Safe Drink-
ing Water Act (SDWA) regulates these chemicals as hazardous for human 
health. These 29 chemicals were components of 652 products used in hy-
draulic fracturing.22
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Table 1. Chemical Components Appearing Most Often in  
Hydraulic Fracturing Products Used Between 2005 and 2009

Chemical component No. of Products  
Containing Chemical

Methanol (Methyl alcohol) 342

Isopropanol (Isopropyl alcohol, Propan-2-ol) 274

Crystalline silica — quartz (SiO2) 207

Ethylene glycol monobutyl ether 
(2-butoxyethanol)

126

Ethylene glycol (1,2-ethanediol) 119

Hydrotreated light petroleum distillates 89

Sodium hydroxide (Caustic soda) 80

In many instances, the oil and gas service companies were unable to pro-
vide the Committee with a complete chemical makeup of the hydraulic 
fracturing fluids they used because this information was considered a trade 
secret of chemicals producers. In these cases, it appears that the companies 
were injecting fluids containing unknown chemicals and therefore they 
had limited understanding of the potential risks posed to human health 
and the environment.

The Clean Air Act requires EPA to control the emission of 187 hazardous air 
pollutants, 24 of them appear in 595 products used in hydraulic  fracturing. 

b) impact of chemicals on the environment, 
health and climate — studies of US scholars 

As stated above, the fracturing and flowback fluids can contain a number of 
hazardous substances that, should they leak into groundwater, are likely to 
result in potentially severe impacts on drinking water quality and/or sur-
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face waters. There are a number of routes for exposures of groundwaters to 
contamination resulting from shale wells.

Well failures of the well casing cementation (during construction, hydrau-
lic fracturing, production or after decommissioning) cause migration of 
contaminants from the target fracture formation through subsurface path-
ways which include the outside of the wellbore itself, uncompleted or older 
wellbores, fractures created during the hydraulic fracturing process, reach-
ing the aquifers from underneath and natural cracks, fissures and inter-
connected pore spaces. According to a report by the Tyndall Centre, the 
wellbore provides the most likely route for groundwater contamination.23 
Wellbore casings need to be cemented in line with state legislation in the 
US, to provide a line of defence against contamination of ground water. 
A severe failure of the casing or the partial loss of integrity due to poorly 
cemented casing is likely to result in a contamination of nearby groundwa-
ter resulting from the flowback of fracture fluids. Such an incident would 
require a physical failure of both — the steel casing and the cement. The 
US-based NGO Ground Water Protection Council (GWPC) thinks that an 
upward flow through the cemented annulus between the casing and the 
formation presents the greatest risk of groundwater contamination during 
hydraulic fracturing. In their view, the quality of the initial cement job is 
the critical factor in preventing the fracking fluids from deeper zones to 
move upwards into ground water resources.24 The Tyndall report argues 
that improper construction of wells does occur and has resulted in ground-
water pollution events. The risk of such an event increases by the repeated 
pressures applied during the fracturing and re-fracturing processes of a 
well, which are significantly higher than during the well operation itself. 
Moreover, when quantifying the overall risk of an incident, the risk per well 
needs to be multiplied by the total number of wells that are drilled through 
aquifers.25

In the United States, incidents that involve leakage of methane, contami-
nants such as brine, unidentified chemicals, sulphates, and hydrocarbons 
such as benzene and toluene into underground drinking water supplies or 
surface waters have been reported in several states, where hydraulic frac-
turing takes place. In many cases the exact cause or pathway of contamina-
tion could not be clearly identified, while there are several cases where poor 
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well construction could be identified as the cause. Incidents even involved 
the explosion of residential houses due to methane building up in under-
ground drinking water.26

In addition to the routes outlined above, there have been claims that frack-
ing fluid could directly escape through the deep fractures created by the 
process or through natural fractures and contaminate the groundwater 
from underneath. Some commentators argue that this seems rather unlike-
ly because the aquifers are separated from the target formations by several 
100 meters of impermeable rock. However, a report by State of New York 
concludes that the mechanisms pertaining to vertical fracture growth are 
presently not completely understood.27

A recent study by the Duke University has documented evidence that aq-
uifers overlying the Marcellus and Utica shale formation of north-eastern 
Pennsylvania and upstate New York have been contaminated with meth-
ane associated with shale gas extraction. Methane concentration in shallow 
wells in the vicinity of drilling sites was found to be on average 17 times 
higher than in non-drilling areas.

In December 2011, the EPA released its draft results of an investigation 
following concerns about private drinking water wells by residents in the 
town of Pavillion, Wyoming. EPA constructed two deep monitoring wells 
to sample water in the aquifer. The draft report indicates that ground water 
in the aquifer contained compounds likely associated with gas production 
and hydraulic fracturing fluids, including synthetic chemicals, like glycols 
and alcohols, benzene concentrations well above Safe Drinking Water Act 
standards in the US and high methane levels. EPA also took samples of 
drinking water wells which were consistent with chemicals identified in 
earlier EPA results released in 2010 and are generally below established 
health and safety standards. The findings are currently under peer review.28
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Surface water contamination 

Another contamination risk is the poor lining of waste water storage pits 
which can lead to surface water and land contamination. The flow-back wa-
ter storage is believed to be the major cause for contamination of drinking 
water. The US Department of Environmental Protection (DEP) reported 
around 130 cases since 2008, where wastewater spilled into creeks and river 
branches, due to human errors. Incidents can also be caused by spillage of 
fracturing fluids during various transfer processes to storage and treatment 
sites and final mixing operation — mostly owing to pipework failure, or 
operator error.29

A recent study by Bamberger and Oswald concludes that animals, 
especially livestock, are sensitive to the contaminants released into 
the environment by drilling and by its cumulative impacts. Docu-
mentation of cases in six states strongly implicates exposure to gas 
drilling operations has serious health effects on humans, compan-
ion animals, livestock, horses, and wildlife. Bamberger is a prac-
ticing veterinarian and Oswald is a professor of pharmacology in 
the Cornell College of Veterinary Medicine. The two spent a year 
evaluating all available fracking- related reports on sick or dying 
animals. The study looks provides several case studies: on one farm, 
60 cows were pastured near a creek where fracking fluids had report-
edly been dumped; another 36 cattle were pastured without access 
to the creek. Of the 60 cows, 21 died and 16 more failed to produce 
calves the following spring. Among the 36 not exposed, health prob-
lems were absent. A second natural experiment occurred on another 
farm where 140 cows were exposed to fracking wastewater after an 
impoundment liner failed. Of the 140 exposed cows, about 70 died 
and there was a high incidence of stillborn and stunted calves. Some 
60 other cows from the same herd were held in a separate pasture 
free from toxicants. None of them developed any health or reproduc-
tive problems.30



27

Waste water disposal

Another important issue is the flow-back water disposal. Hydraulic fractur-
ing can produce over 3,8 million liters of toxic, brackish wastewater over 
the lifetime of an individual well. While in some US States drilling compa-
nies were able to store the wastewater in deep underground control wells, 
in Pennsylvania and in New York State companies ship their wastewater 
to municipal treatment plants.31 An investigation by the New York Times 
showed that those plants often lacked capacity to adequately screen or treat 
all drilling waste contaminants prior to the water being discharged into 
rivers that supply drinking water. Furthermore, the levels of radioactiv-
ity in the wastewater were sometimes significantly above normal and far 
higher than the level that sewage treatment plants can handle.32 This frack-
ing wastewater was later released into rivers and streams used as sources of 
drinking water by millions of Pennsylvanians. 

Sometimes, this toxic waste water seeps into the ground accidentally such 
as by bursting of natural gas well pipes, resulting in leakage into the sur-
rounding ground.

According to findings by the Carnegie Mellon’s Center for Water Quality 
in Urban Environmental Systems, and the Pittsburgh Water and Sewer 
Authority higher bromide levels in Pennsylvania rivers are linked to the 
disposal of waste water by the gas industry.33 As a consequence, in May 
2011, the state of Pennsylvania asked the gas industry to halt the disposal 
of contaminated waste water into public treatment plants.34

Another issue that has to be carefully considered is reac-
tion to emergencies. An accident on fracking site usually 
occurs in a remote area, so it takes much time for a spe-
cialized crew team to arrive at the accident site. During 
this time, pollutants can come out from the accident, con-
taminating all the waters, soils, and air around the site. 
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For example, there was an accident in Bradford County spilling thousands 
of toxic fracking fluid from the spot in April, 2012. The drilling compa-
ny waited for the specialized crew team from Texas, doing nothing in the 
meantime, which exacerbated the contamination of this area. The rescue 
team arrived at the site after 13 hours, and the pollutants permeated the 
soil and creeks, and spread over the sky. Companies are often unprepared 
to react to emergencies, and this causes disastrous consequences.35

In February 2013, a fracking fluid leakage that hap-
pened north of Windsor, Colorado, was stopped after 
spewing for 30 hours. No environmental inspector was 
on the site. This leakage is 55th in the rating of 5,177 
similar leakages. During the past year PDC company 
drilling in Colorado reported 12 cases of waste spills but 
this accident is the most serious. Totally during the past 
5 years oil and gas extracting companies operating in 
Colorado reported 2,000 cases of waste leakage and 17% 
of it got to soil.36

Therefore, even companies having experience of drilling and shale gas ex-
ploitation cannot speak about safety of technologies.

Impact on human health 

The chemicals may have immediate impact on human health or manifesta-
tion of illness may take months, years, or even decades.

Lead is a hazardous air pollutant that is a heavy metal that is particularly 
harmful to children’s neurological development. It also can cause health 
problems in adults, including reproductive problems, high blood pressure, 
and nerve disorders.37

Very small quantities of benzene, which causes cancer, can contaminate 
millions of gallons of water. Toluene also affects the central nervous sys-
tem, if exposed to it, people can suffer from mental illnesses such as dis-
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turbance of consciousness, hallucination and auditory hallucination. These 
chemicals can also cause infertility, autism, diabetes, thyroid disorders, and 
cancer. 

Adam Law, a physician specializing in endocrinology 
and a clinical assistant professor of medicine at Weill-
Cornell Medical College, says that people that live close 
to wells under fracturing might feel intense nerve pain 
in legs, intense nausea and skin rashes. Also they can 
lose their hair and experience stomach cramps, heart 
palpitations, loss of balance and slurred speech because 
of the water contamination with Barium. Moreover, 
they can have problems with nausea, breathing difficul-
ties, chronic eye, headaches, throat irritation, and brain 
disorders because of air contamination.38

Shale gas and climate change 

The U.S. EPA recognizes that exploitation of natural gas contributes to climate 
change. Natural gas operations are responsible for the emission of Methane 
(CH4), which is a powerful greenhouse gas. A study undertaken by Duke Uni-
versity already showed methane levels in water from 68 private wells above the 
Marcellus and Utica shales in Pennsylvania and New York. The details have just 
been published in the Proceedings of the National Academy of Sciences. The 
study concluded that methane levels were higher in water wells close to an ac-
tive fracking site than in wells that were far off.

Methane dominates the GHG footprint for shale gas on 
the 20-year horizon, contributing 1.4 to 3 times more 
than does direct CO2 emission. At this time scale, the 
GHG footprint for shale gas is 22% to 43% greater than 
that for conventional gas (and 14% to 19% when com-
pared over a 100-year time frame).39
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Therefore, when making investment decisions, policy makers and investors 
should look at the future development of levelised costs for renewable ener-
gy sources. All things considered, the development of shale gas could lead to 
an increased share of natural gas in the overall energy mix. Thus, when 
looking at the extraction and burning of unconventional fossil fuels, one 
should consider the implications for a global carbon budget to stay be-
low 2˚C. To prevent a global temperature rise beyond the 2°C threshold, 
climate science permits a total of 1,000 Gt CO2e to be emitted into the 
atmosphere during the period 2000 to 2050. For the first ten years of this 
century emissions have exceeded a quarter of this allowance, averaging 
25 Gt CO2e a year to reach a present annual output of around 40 Gt CO2e, 
and leaving us with just 750 Gt CO2e, or less than 19 Gt CO2e per year, 
until 2050.40

Obviously right now is the time when a new sustainable policy of energy 
supply should be developed. World Wildlife Fund speaks about meeting 
100% of world energy needs by 2050 due to renewable energy sources, 
which is stipulated in the Global 2050 Energy Scenario. This document 
is a timely reminder that the ambitious goal of 100% renewable energy 
by 2050 is possible, and, in the long term, would save money. The EU 
Energy Scenario for 2030 says that investors need more stability and calls 
for more circumspect policy for renewable energy sources.41 The Report 
prepared by Ecofys42 and commissioned by WWF shows that in order to 
secure a 100% renewable European energy system by 2050, the EU has to 
increase primary energy savings by 38% and share of renewable energy 
in total consumption by 41%. In this case energy-related greenhouse gas 
emissions can be cut by 50%. By 2030 renewable energy sources should 
ensure supply for 41% energy needs of the EU27. The rise in renewable 
energy production combined with reduced energy consumption will con-
tribute to this increase. The utilization of energy from the sun, wind, wa-
ter and heat from the earth’s crust should be prioritized. Only once these 
options are exhausted is bio-energy deployed. Stipulating further devel-
opment of renewable energy sources in the EU, the report says that green-
house gas emissions cut by 20% compared to 1990 baseline, increase of 
generation of renewable energy by 20% and energy efficiency rise by 20% 
would generate up to 5 million jobs. Cutting overall emissions by 30% 
instead of 20% would create up to 6 million new European jobs by 2020. 
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In addition to these significant jobs benefits, by reducing its dependence 
on fossil fuels, the EU would also be able to cut its more than 500 billion 
euro annual fossil fuel import bill. 

All in all, it can be concluded that neither WWF’s Renewable Energy Sce-
nario43, nor prognostic models for global carbon balance44 leave room for 
the development of shale gas.
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2.
International hydrocarbons  

extracting companies 

The Agreement on shale gas extraction in Ukraine was signed by three 
corporations known worldwide as the biggest oil and gas companies that 
caused environmental catastrophes in various countries. 

For example, dichloromethane dumped into water by “Sakhalin Energy-
Shell” near the Sakhalin caused large fish-kills. In 2008 in Nigeria oil was 
spilled during oil extraction and transportation. As a result of the accident 
oil covered about 20 square kilometers containing about 30 settlements. 
The liquidation of the accident consequences may take up to 20 years. 

«Shell Oil Company» is a branch of “Royal Dutch Shell” oil company that 
often violated the legislation of California on environmental safety. For 
these violations «Shell Oil Company» was to pay 19.5 mln of US dollars of 
compensation. At the Economic Forum in Davos in January 2013 Shell got 
Public Eye Shame Award by 16,446 votes. According to Greenpeace, Shell 
regularly participates in projects threatening the environment. 

Chevron-Texaco company in Ecuador 
In 2001, the two large oil companies Chevron and Texaco combined to 
become ChevronTexaco. In 2005, the name was changed to be just Chev-
ron — but the company still consists of both parts. From 1972 to 1990, the 
company (under its Texaco name) operated oil fields in the Amazon region 
of Ecuador, along with a local partner, Petroecuador.

While Chevron (Texaco) operated in Ecuador, substantial quantities of 
contamination reached rivers and streams in the Amazon region. Wastes 
were dumped into unlined pits in the ground.
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When Chevron (as Texaco) decided to leave Ecuador, it did some remedia-
tion (clean up) of the contamination, but in many instances it just covered 
unlined oil pits with dirt, rather than removing the oil. The contamination 
continued to migrate into water. Citizens claim that many adverse health 
effects are a result of the contamination.

At the end of a three-year period, 1990–1993, the Ecuador government of 
that time (which was friendly to oil companies) granted Chevron (Texaco) 
a release from legal liability for whatever contamination remained. The re-
lease (agreement) only involved Chevron’s (Texaco’s) responsibility to the 
national, provincial, and local governments, however. The agreement did 
not explicitly eliminate responsibility to the Ecuadorian citizens living in 
the region.

Ecuadorian citizens tried to sue Chevron (Texaco) in the United States for 
the contamination, but the company argued that any legal case should be 
filed instead in Ecuador courts. Such a case was filed in Ecuador, represent-
ing 30,000 Ecuadorian citizens. The trial began in 2003. The trial included 
collection of water samples and a survey of health impacts.

The court delivered its verdict in 2011, finding Chevron to be legally re-
sponsible for contamination that it left behind and ordering compensation 
of $8.6 billion ($8,600,000,000) US dollars. The legal judgment (compensa-
tion) was later increased to $18 billion. In January 2012, an appellate court 
in Ecuador upheld (ratified) the verdict of the trial court. Chevron has 
almost no assets in Ecuador now, so the Ecuadorian citizens must go to 
courts in other countries where Chevron owns petroleum and other facili-
ties. The citizens have filed such new court actions in Argentina, Canada, 
and Brazil, asking for enforcement of the order of the Ecuadorian court.

In an effort to block such lawsuits, however, Chevron has instituted legal 
actions in both the United States and the International Court of Arbitra-
tion in the Hague, Europe. They are asking these courts outside of Ecuador 
to prevent the Ecuadorian court order from being carried out. The compa-
ny claims that the verdict in Ecuador was obtained fraudulently. However, 
the Ecuadorian citizens claim that it is the company that has engaged in 
improper behavior.
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Chevron’s lawsuit in the United States asked the U.S. federal courts to block 
enforcement of the Ecuador court order anywhere in the world. However, 
the U.S. Court of Appeals ruled that the U.S. courts cannot interfere with 
the judicial processes in other countries. In October 2012, Chevron tried 
to persuade the U.S. Supreme Court to block enforcement of the Ecuador 
court order worldwide, but the Supreme Court refused to intervene. Also 
in October 2012, a court in Ecuador ordered that Chevron’s remaining as-
sets in Ecuador (about $200 million) must be given to the Ecuadorian citi-
zens as partial satisfaction of the $18 billion court decision.

In November 2012, a trial court in Argentina ordered a “freeze” on $2 bil-
lion of Chevron assets in that country, which involve shale oil development. 
On January 30, 2013, an appeals court in Argentina refused to overturn the 
freeze on Chevron assets in that country.

Lawsuits continue in Canada, Brazil, and Argentina against Chevron. 
Chevron continues its lawsuits against the Ecuador citizens and their law-
yers in the U.S. and the Hague.45
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3.
The  drilling process, shale gas 

 exploitation and  environmental 
risks in Ukraine

According to available data, wells drilling for shale gas extraction will be 
done using grouping method that is the wells will be situated close to one 
another. A few horizontal wells will be drilled from one vertical shaft. Usu-
ally, for application of horizontal shafts more chemicals are needed. Vertical 
drilling bears the same risks as conventional gas drilling — going through 
aquifers when the shaft has no metal casing, liquidation of saturation of 
drilling fluid. 

The grouping method means use of big amounts of water and chemicals 
over small territories. 
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One hydraulic fracturing well uses from 9,000 up to 29,000 cubic meters of 
water. Big part of the water (1,300–23,000 cubic meters of water from one 
well) later flows back to the surface. This water contains chemicals naturally 
absorbed from shale rock: heavy metals, natural radioactive materials and 
various pollutants used for injection including toxic chemicals. 

Another complicated issue is utilization of big amounts of drilled rock 
(sludge), drilling mixture, drilling waste waters. A separate problem is utili-
zation of highly radioactive drilling waters. The issue of utilization of drill-
ing waste is very serious because the areas of unconventional gas extraction 
lack polygons for burial of dozens thousands of cubic meters of drilled rock, 
sludge, fluid used for hydraulic fracturing. This fluid can be contaminated 
with radioactive or chemical substances, thus it should be handled by spe-
cialists and institutions having relevant licenses and permits. 

There is no polygon for hazardous waste in Lviv region. Therefore, the ques-
tion arises where to dump such big amounts of waste fluid. Neighboring 
regions also lack polygons for waste of the 1st-3rd category of hazard level. 
Probably the polluted water will be taken to landfills, treatment facilities 
(that are overloaded and in poor condition) or will be dumped into the 
ground or a river. 

It should be mentioned that extraction of conventional 
hydrocarbons in Lviv region caused pollution of soil with 
heavy metals and oil products; the safety levels were ex-
ceeded by 10–100 times even though only accredited in-
dicators were assessed. 

Lviv regional controlling bodies will have difficulties detecting pollution 
level because compound organic and non-organic substances will be used 
while laboratories in the region are neither licensed nor equipped to iden-
tify them. 

Hydraulic fracturing method of well exploitation is currently used for gas 
and oil extraction but it is of singe-action nature and requires far less water 



38

and chemicals. Also, extracted to the surface rock waters are returned into 
the same layer. In the areas where shale gas is to be extracted, collectors for 
rock waters utilization are not explored. 

Ukraine is approached with the traditional technology (hydraulic fractur-
ing of layers). Companies can hide chemical composition of the mixture to 
be injected underground declaring it a commercial secret. There are other 
more environmentally-friendly and less dangerous technologies of shale 
gas extraction but they are substantially more costly. 

The Ukrainian legislation prohibits the use of chemicals without approved 
environmental norms. Horizontal drilling and wells exploitation for shale 
gas extraction require application of toxic chemicals for majority of which 
Ukraine lacks environmental norms. 

In many countries where fracking is allowed companies are obliged to 
disclose components of fracking fluid. Ukrainian legislation lacks such a 
norm, which means that in case of accident or intentional environmental 
pollution it will be impossible to prove the company’s fault. 

For economical purposes the same fluid will be used several times. In the 
meantime between fracturing it will be stored somewhere and there is high 
probability of radioactive and toxic contamination of soil and underground 
waters. 

Within the Olesko field there are numerous water in-takes used for drink-
ing water supply, sources of mineral water. The law of Ukraine “On Drink-
ing Water and Drinking Water Supply” prohibits exploitation of minerals 
in zones of sanitary protection of drinking water in-takes. The Water Code 
of Ukraine prohibits exploitation of minerals on lands belonging to water 
reserves, but unfortunately a recent amendment allows exploration and 
drilling works. 

Intensive transportation, application of heavy equipment related to wells 
construction and their exploitation as well as the processes in wells and 
around them (delivery of equipment, communications, servicing etc.) will 
inevitably cause harm to soils, in particular to fertile layer of soil, which 
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in its turn can cause erosion. The fertile layer of soil will be removed on 
big territories. Damaged soils will have to undergo technical and biological 
remediation. 

Terms of reference (TOR) must envisage careful attitude to the most valu-
able thing in our country — fertile soils. The TOR must stipulate the issue 
of utilization of drilling waste and waste hydraulic fracturing fluid. 

Requirements for transportation of waste fluid must ensure protection for 
agricultural fields, natural reserves, residential areas, water bodies. 

The stage of drafting TOR must envisage obligatory establishment of a 
mobile laboratory for environmental monitoring that would function day-
and-night on the site. It is also necessary to ensure radiation control as well 
as environmental and sanitary-epidemiological control of surface waters, 
water objects, underground waters, soil, and ambient air near wells and on 
the sites of fracking fluid storage. 
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4.
An overview of the draft Agree-

ment on sharing hydrocarbons to 
be extracted within Yuzivska field 

concluded between (1) Ukraine 
and (2) Shell Exploration and  

Production Ukraine Investments 
(IV) B. V. and (3) Nadra  

Yuzivska Ltd

At present the public has no access to any documents signed with Chevron 
that would allow to assess environmental risks of its functioning in Ukraine. 
The draft Agreement on sharing hydrocarbons to be extracted within Yuz-
ivska field concluded between (1) Ukraine and (2) Shell Exploration and 
Production Ukraine Investments (IV) B. V. (hereinafter — Shell) and (3) 
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Nadra Yuzivska Ltd (hereinafter — the draft Agreement) is the only avail-
able source of information on environmental consequences of shale gas 
development in Ukraine.46 Deputies of Kharkiv region council requested to 
disclose the text of the signed Agreement but with no result so far. 

One of the biggest problems in the draft Agreement is the fact that instead 
of application of the Ukrainian legislation it envisages application of Inter-
national practice of exploitation of oil and gas deposits, which means the 
practice and analogical conditions in international oil and gas industry rec-
ommended as safe, economical and effective ways of oil and gas extraction. 
The draft Agreement explicitly states that the Ukrainian legislation should 
be adapted to these requirements. The Annex 8 “Environment” to the draft 
Agreement says that the main facilities are certified by the standards of the 
internationally recognized independent system of managing environment 
protecting measures if such facilities pose serious threat for the environment. 
Dumping and removal of technological waste waters as well as transporta-
tion and utilization of waste are done according to internationally recognized 
standards. There is assessment and management of risks of soil and surface 
water contamination (nothing about underground waters!). In water de-
ficient territories the facilities are designed and exploited in the way to de-
crease water use to the smallest possible level. 

Investors have the right to free use of waters for special purposes, which 
means no incentive for rational water use. It is important that the draft 
Agreement envisages exploration and extraction of not only shale gas but 
also oil and condensate by use of intra-layer pressure that can also include 
water use. The draft Agreement mentions use of wells for injection of waste 
waters. The draft Agreement says nothing about calculating amounts of 
used water. 

The investor has the right to get land lots beyond the land lot stipulated in 
the Agreement at any time, which means possibility to occupy much bigger 
territories than it was initially declared. If the land lots are owned privately 
and owners do not agree to conclude agreements for their land lots, follow-
ing the request and approval by Shell the land owners lose their ownership 
right, the right to permanent use or lease regarding these land lots. 
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When importing to Ukraine goods needed for extraction activity, the in-
vestor is exempt from any customs duty, quotas, licenses and other limi-
tations. The most serious environmental threat comes from past-expiry-
date chemicals, substances that are not standardized in Ukraine and from 
waste. It should be noted that the same right will apply to sub-contractors. 

The environmental aspect will include assessment of initial state of the en-
vironment and complex environmental impact assessment as well as devel-
opment of the plan of environmental impact management. There is much 
less clarity about practical environment protecting activity. There is nothing 
mentioned about compliance with the current Ukrainian legislation. 

According to Annex 9 “Environmental protection”, Shell will design indus-
trial complexes and use technologies to reduce impact on the environment 
when it is appropriate. Shell will test samples of drinking water only taken 
in the areas of hydraulic fracturing; there is nothing mentioned about con-
trolling quality of fish-breeding waters and water drunk by cattle, nor about 
monitoring in the course of wells drilling or waste water dumping. 

Shell will purify and reuse fluid for injection into wells to the extent possible 
under conditions of certain area. Drilling waste fluid will be stored in storage 
pits with double lining only. 

In Lviv region this method was used to store acid tars that eventu-
ally leaked into the soil and came to the surface 1 km away from 
the storage pit. 

When establishing protection zones for wells construction and extraction, 
only surface waters will be considered. Annex to the draft Agreement says 
that Shell will work to identify other suitable water sources. Nothing is men-
tioned about compliance with water protecting legislation with regard to un-
derground waters. Shell will disclose the information on chemicals to be used 
for hydraulic fracturing to the extent approved by their suppliers. 

Inspections of the investor’s activity are to be performed by one public au-
thority body no more than once in three years and their duration cannot 
exceed 10 days without the right to prolongation (the area to be inspected is 
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7 thousand square kilometers or one third of Lviv region). It means that if 
a well is drilled during one year, the State Environmental Inspection will 
not be able to control the process of drilling and exploration. Such a provi-
sion contravenes the Law of Ukraine “On Inspection of Objects of Economic 
Activity” stipulating that oil and gas facilities as objects of high risk are sub-
ject to annual inspections. Moreover, the investors are to be informed about 
the inspection in advance in the previous calendar year. If the special permit 
for minerals use is granted for 50 years with the right to free prolongation, it 
means uncontrolled activity with unpredictable consequences. 

It is interesting that according to Annex 2 p. 2.15 “Environmental expenses”, 
expenses for environmental protection include costs of state environmen-
tal inspections. 

Regardless of a degree of environmental violations in the course of Shell ac-
tivity, the Procedure of limitation, injunction or termination of an activity 
approved by Resolution № 2751–XII of the Parliament of Ukraine of 20 Oc-
tober 1992 is not applied for limitation, injunction or termination of the right 
to use minerals of Ukraine stipulated in the Agreement. 

Also, the classification “Confidential information” applies to any or to all data 
regarding the land lot stipulated in the Agreement including the contents of 
the Work program and other documents, information, data, reports obtained 
as a result of performing oil and gas extraction activity. Therefore, there will 
be no access to environmental information obtained in the course of state 
environmental inspections. 
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5.
Withdrawal of lands for 

public needs

The current legislation of Ukraine contains legal guarantees for the right 
to private land ownership. According to Art. 41 of the Constitution of 
Ukraine, no one shall be unlawfully deprived of the ownership right. The 
ownership right is infrangible. Regulatory acts, however, envisage cases of 
compulsive deprivation of ownership right to land. The Constitution says 
that compulsive expropriation of objects of private ownership can be ap-
plied only in exceptional situations for reasons including social necessity 
on the basis and according to the procedure stipulated by law and under 
condition of preliminary and full compensation of their cost. Compulsive 
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expropriation of land lots for social needs is transfer of the land lot owner-
ship right of a natural or legal person to the state or community following 
a court decision. 

The Protocol to the Convention for the Protection of Human Rights and 
Fundamental Freedoms of 20.03.1952 ratified by the Law of Ukraine of 
17.07.1997 № 475/97-ВР states that every natural or legal person is entitled 
to the peaceful enjoyment of his/her possessions. No one shall be deprived 
of his/her possessions except in the public interest and subject to the 
conditions provided for by law and by the general principles of interna-
tional law. 

The main legal acts in the sphere of regulating land relationship are the 
Constitution of Ukraine, the Civil Code of Ukraine, the Land Code of 
Ukraine, the Law of Ukraine “On Expropriation of Privately Owned Land 
Lots and Other Property Located on them for Social Needs or for Reasons 
of Social Necessity”.

Art. 146 of the Land Code of Ukraine stipulates that 
“Purchase for social needs of land lots privately owned 
by natural or legal persons is performed in cases and 
according to procedures stipulated by law.”

The main legal act regulating social relationship arising in the process of 
expropriation of land lots and other property located on them owned by 
natural or legal persons for social needs or social necessity is the Law of 
Ukraine “On Expropriation of Privately Owned Land Lots and Other Prop-
erty Located on them for Social Needs or for Reasons of Social Necessity” 
of 17.11.2009 (hereinafter — the Law). 

Pursuant to Art. 1 of the Law of Ukraine “On Expropriation of Private-
ly Owned Land Lots and Other Property Located on them for Social 
Needs or for Reasons of Social Necessity” of 17 November 2009, social 
necessity is an exclusive necessity stipulated by national interests or inter-
ests of a community, and to satisfy it a compulsive expropriation of a land 
lot and other property located on it is acceptable if performed according to 
the legislation. 
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Art. 15 of the Law includes the exhaustive list of cases regarded as social 
necessity:

• for location of objects important for national safety and defence;

• for linear objects of transportation or energy infrastructure 
(roads, bridges, trestles, pipelines, electricity lines, airports, oil and 
gas terminals, electrical power plants) and objects for their service;

• for objects related to extraction of natural minerals of national 
importance;

• for nature protecting objects;

• for cemeteries. 

Compulsive expropriation of a land lot is acceptable as an exception for 
reasons of social necessity only if construction of the above enumerated 
objects is to be performed with account taken of economic, technological, 
social, ENVIRONMENTAL and other factors. 

Compulsive expropriation for reasons of social necessity can be performed 
only with regard to land lots that are privately owned by natural or legal per-
sons. The expropriation is the basis for termination of the land ownership 
right and emergence of the right of municipal or state ownership for the ex-
propriated land lot. Compulsive expropriation for reasons of social necessity 
is done under conditions of failure to get agreement from the land owner to 
sell the land lot for social needs.

Compulsive expropriation of land lots for reasons of social necessity is 
performed exclusively on the basis of costs compensation and following 
a court decision.

The procedure of compulsive expropriation of land lots for reasons of 
social necessity includes:

1) stipulation of the social necessity — approval of construction 
documentation (scheme of territory plan) that regulates planning, 
construction and other use of territories;
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2) getting agreement from the land owner — negotiations with the 
owners of a land lot and getting either a permit for land sale certi-
fied by a notary or a refusal to grant such a permit;

3) if the owner does not agree to sell the land lot for social needs, a lo-
cal executive authority or local self-governance body files a suit to 
administrative court requesting compulsive expropriation of land;

4) administrative court makes a decision about compulsive expro-
priation of a land lot. The suit is met if the plaintiff proves that 
construction, renovation works, reconstruction of objects for loca-
tion of which the property is expropriated are impossible without 
expropriation of the ownership right;

5) state registration of the ownership right of the state or a commu-
nity to the land lot performed on the basis of the court decision 
about compulsive expropriation of a land lot and documents that 
prove advance payment of the purchase costs to the previous own-
er or state registration of ownership right to property provided in 
exchange for the expropriated property. 

Pursuant to Art. 183–1 of the Code of Administrative Proceedings of 
Ukraine of 6 July 2005, administrative cases about compulsive expropria-
tion of a land lot for reasons of social necessity are considered and decided 
by an appellate administrative court in the territory where the land lot is 
located. An appellate instance for cases about compulsive expropriation of 
a land lot for reasons of social necessity is the Higher Administrative Court 
of Ukraine that considers a case within two months since the date of sub-
mission of the appeal. 

The Constitution of Ukraine defines as one of the principles of compul-
sive expropriation of property for reasons of social needs full and advance 
compensation to the owner for the loss. The same principle exists in par. 2, 
part 3 of Art. 4 of the Law and therefore the court should ensure compli-
ance with it when considering the suit. Moreover, p. 5 Art. 1831 of the 
Code of Administrative Proceedings of Ukraine as additional prerequi-
sites for a decision of an administrative court in such a case mentions the 
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information on objects of compulsive expropriation, their location, area, 
cadaster number, purpose of use, category of land, conditions of advance 
full compensation of the values of a land lot or loss suffered by a land own-
er as a result of compulsive expropriation, the deadline for a land owner 
to leave the land lot or other property located on it, sources of funding to 
cover costs related to compulsive expropriation. 

If the suit is satisfied, the court defines the price and the procedure of pay-
ment as well as the list of other property and procedure of providing it in 
exchange for expropriated property. The price includes the value of a land 
lot (or its part) with account taken of losses suffered by a land owner as a 
result of the land sale.

If a land owner gets another land lot in exchange for the expropriated land 
lot, the price includes costs of producing land ownership documentation 
and costs of state registration of the ownership right.

The value of a land lot that is expropriated or provided in exchange for an 
expropriated land lot is defined in the agreement on the basis of expert 
monetary assessment performed according to law. Local executive authori-
ties or local self-governance bodies identify agencies that perform the as-
sessment according to legislation and the costs of state expertise of reports 
of monetary assessment are covered by state budget. 

If the owner does not agree to expropriation of his/her land lot accord-
ing to the assessment performed by an assessment agency selected by an 
executive authority or local self-governance body, he/she can hire another 
assessment agency in order to assess the value of the property. In this case 
the owner of the land lot bears all expenses of such services.
Alongside with meeting the request for compulsive expropriation of a land 
lot for reasons of social necessity the court can meet the request to demol-
ish a residential house, other buildings, multi-year plants located on the 
land lot subject to compulsive expropriation.

To perform advance full compensation of land lot value in monetary form, 
an executive authority body or local self-governance body that made a de-
cision about expropriation of the land lot deposits money to the account of 
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a notary office according to procedures envisaged by law in the area of the 
land lot location or transfers money to the bank account of the owner.

In case of compulsive expropriation of a land lot for reasons of social neces-
sity, the limitation of rights to such objects is canceled. Persons who due to 
such cancellation of the limitation of rights lost their ownership right can 
demand compensation for losses or limitation of the right to use the expro-
priated objects according to the legislation. 

Before commencing exploration works an enterprise is obliged to do the 
following: 

• prepare a land plan that defines conditions of removal, stor-
age and use of fertile soil layer;

• conclude an agreement with the land owner to do explora-
tion works;

• get a permit for removal of fertile layer of soil;
• after termination of the period of the land lot use, perform 

technical and biological remediation and give it back to the previ-
ous user. 

(according to Art. 97 of the Land Code of Ukraine): 

1. Enterprises, institutions and organizations performing geo-
logical survey, exploration, geodesic and other works are au-
thorized to perform such works on the basis of an agreement 
with a land owner or with a land user. 

2. Schedules and location of exploratory works are defined by 
an agreement between the parties. 

3. Exploration works on lands of natural reserves, burials and 
archeological sites are allowed only in exceptional cases fol-
lowing the decision of the Cabinet of Ministers of Ukraine. 

4. Enterprises, institutions and organizations performing ex-
ploration works are obliged to compensate to land owners and 
land users all damage including potential revenues as well as 
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to allocate funds for remediation of the land lot to bring it to 
the original state. 

Article 167 of the Land Code of Ukraine. 
Protection of lands from contamination with hazardous chemicals 

1. Economic and other activities causing contamination of lands and 
soils above maximum permissible concentrations of dangerous 
substances are prohibited. 

Article 168 of the Land Code of Ukraine. 
Soil protection. 

1. Soils of land lots are subject to special protection. 

2. Owners and users of land lots cannot remove and dislocate soil 
layer of land lots without special permit from the central executive 
authority realizing public policy of public control in the agricul-
tural sphere. 

3. When performing activities causing damage to upper layer of soil, 
land owners and land users are obliged to remove, store and pre-
serve the soil and return it to the land lot it belongs to (perform 
remediation) or another land lot in order to increase its productiv-
ity and improve other qualities. 

Article 166 of the Land Code of Ukraine. 
Remediation of damaged lands

1. Remediation of damaged lands is a complex of organizational, 
technical and biotechnical measures directed at restoration of soil 
layer, improvement of the condition and fertility of damaged lands. 

2. Lands that underwent changes in terms of relief, environmental 
state of soils, hydrological regime as a result of mining, exploration, 
construction or other works are subject to remediation. 
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3. In order to remediate damaged soil or restore degraded lands, the 
soil that was removed in the course of mining, exploration, con-
struction or other works is placed on the damaged land or the land 
lacking soil layer.
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Conclusions

1.Environmental risks related to shale gas development are not studied 
enough, and it is vital to do profound geological, hydrological, mineralogical 
and chemical research before making decisions about application of hydrau-
lic fracturing technology. Current practice of shale gas development shows 
that risks for the environment and human health are numerous and hasty 
decisions may be tragic for millions of human lives that are at stake and for 
the environment. Information about these risks should be widely accessible 
for the public and should be given due consideration according to current 
legislation. 

2. Preliminary analysis of the draft Agreement on sharing hydrocarbons 
to be extracted within Yuzivska field concluded between Ukraine and Shell 
Exploration and Production Ukraine Investments (IV) B. V. and Nadra 
Yuzivska Ltd shows that the investors are planning to ensure minimal 
compliance with environmental safety standards, which in conditions of 
Ukrainian corrupted environmental control system practically will mean 
no control. 
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3. The Ukrainian legislation contains numerous gaps in terms of regula-
tion of shale gas development. Currently there are no mechanisms of waste 
water disposal, reclamation of drilling sites, compensation for environmen-
tal damage to local residents, biodiversity preservations etc. Ineffective le-
gal system means no access to justice is guaranteed to local communities. 
There is a risk of forced expropriation of lands from members of these com-
munities under pretext of social necessity. 

4. Judging from the draft Agreement with Shell company, investors do 
not promise any price reduction for gas to Ukraine. Their decisions on 
whom to sell the gas and at what price are ruled exclusively by marketing 
factors. The costs of shale gas extraction in Ukraine are believed to be much 
higher than those in the USA because of the depth of shale deposits. Thus, 
the main argument of proponents of shale gas development that it will give 
cheap gas and guarantee energy independence of Ukraine is void. 

5. Presently the main direction of Ukrainian energy policy develop-
ment should be more sustainable energy supply based on renewable energy 
sources. According to WWF Energy Vision, it is possible to meet 100% 
of global energy needs by 2050 using renewable energy sources. The rise 
in renewable energy production combined with reduced energy consump-
tion will contribute to realization of this goal. The utilization of renewable 
energy from the sun, wind, water and heat from the earth’s crust should 
be prioritized followed by bio-energy development. Environmental protec-
tion combined with technological advancement should become the driving 
force of the energy development. 
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