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FOREWORD

For nearly two decades, the OSCE Project Co-ordinator in Ukraine
(PCU) has assisted Ukraine in its efforts to build a stable and
democratic society. The crisis in eastern Ukraine has given rise to
new challenges, including security issues and humanitarian and
economic crises. As a result of these developments, efforts aimed
at restoring stability, peace and security have been added to the
PCU’s mandate.

We are working towards creating a platform to promote dialogue
in the most challenging sectors of the eastern part of the country,
supporting the social integration of internally displaced persons,
enhancing the national capacity for humanitarian demining,
and strengthening chemical safety and security in this highly
industrialized region of Ukraine.

Environmental issues in the Donbas region resulting from the crisis
have had a widespread negative impact on Ukrainian society, their
effects being felt in the nation’s social, economic, humanitarian
and political spheres. The region’s acute environmental safety and
security issues cannot be neglected and require attention from
stakeholders and the general public.

In 2017, acting on a request from the Ministry of Ecology and
Natural Resources of Ukraine, the PCU launched the “Assessment
of the Environmental Damage” project in eastern Ukraine. The

effort is tasked with conducting environmental assessments and
preparing recommendations outlining a strategy for the region’s
recovery. We are grateful to the Governments of Canada and
Austria for their timely response to this pressing issue, providing
necessary financial support for the project.

This publication presents the results of the initial environmental
damage assessment conducted during project implementation,
consisting of site research findings and their interpretation. In this
assessment, the authors have assembled and analyzed information
gathered from a range of sources and offer a number of specific
measures targeting the recovery of the region both short- and
long-term.

We are hopeful that this result of our joint effort is both timely and
sufficient to allow state and intergovernmental bodies, as well as
non-governmental organizations to consider taking immediate
action to remedy the situation. It is with this purpose in mind that
the PCU and our distinguished national and international partners
continue our efforts to address urgent environmental issues in
eastern Ukraine.

OSCE Project Co-ordinator in Ukraine
Ambassador Vaidotas Verba



The Donbas region of eastern Ukraine bears both the nation’s and
Europe’s most significant man-made environmental burden. The
area has long been a source of concern, its current pressing issues
predating the ongoing armed conflict. With the onset of hostilities
the environmental situation in the east has only grown more dire.

Currently, the issues of surface and ground water pollution are
critical. Frequent disruptions to the operation of both the water
supply and water disposal systems have resulted in repeated,
unscheduled discharges of pollutants into freshwater sources.
Among the most critical hazards are those posed by the flooding of
mines being used as waste storage. The combustion of munitions
and subsequent explosions and the extensive deployment of heavy
military equipment cause further, related damage by significantly
polluting soils, which will eventually require reclamation and
rehabilitation. Forest fires and illegal tree cutting have resulted in
the loss of woodlands and windbreak strips, had severe impact on
nature reserves, and disrupted the balance of ecosystems. Hostilities
have also exacerbated waste management issues, especially in
towns along the contact line.

Apart from the immediate, overall effects of the armed conflict
on the environment, challenges to the proper functioning of the
environmental protection systemasawholearealso of greatconcern.
The conflict has disrupted the operations of the environmental
monitoring system, prevented observations in certain locations, and
resulted in the loss of archive data, equipment, and documentation.
The resulting shortage of information, limited reliable data, irregular
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observations, and lack of access to environmental information in
territories beyond government control present major obstacles to
an efficient and prudent administrative decision making process, a
factor which is often decisive in crisis conditions.

In order to adequately collect, systematize, and analyze information
on the environmental impact of the hostilities, and to further obtain
support in environmental risk assessment and recommendation
development, the Ministry of Ecology and Natural Resources of
Ukraine turned to the OSCE PCU for assistance. This collaborative
approach has facilitated the gathering of data for analysis and
subsequent identification of specific high-priority measures.

This publication is the result of the work of professionals active
in a broad range of specialized disciplines who have attempted
to provide a comprehensive overview of the non-standard
environmental situation that obtains in the industrial Donbas
region under conflict conditions. The Ministry of Ecology and
Natural Resources of Ukraine would like to express its gratitude
to the OSCE Project Co-ordinator in Ukraine for the work that has
been conducted. We remain committed to cooperation with the
international community in analyzing the environmental situation,
assessing and minimizing environmental risks resulting from the
hostilities in eastern Ukraine, and, with the eventual restoration of
peace in the Donbas, restoring and rehabilitating the environment
of the affected territories.
Minister of Ecology and Natural Resources of Ukraine
Ostap Semerak
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Armed conflict in eastern Ukraine has resulted in
a regrettable range of harm to the region’s lands
and terrain, its surface and subterranean water
systems, and its vegetation and wildlife. Hostili-
ties also bring a significant increase in the risk of
incidents at industrial and infrastructure facilities.

Under conflict conditions the chief threat is man-
ifest in the risk of environmental pollution result-
ing from major operational disruptions and re-
lated incidents occurring at industrial and other
large-scale facilities. Prior to the onset of conflict,
the Donetsk and Luhansk regions were home to
some 4,500 potentially environmentally hazard-
ous enterprises. Between 2014 and 2017, compa-
nies in the region reported over 500 cases of op-
erational disruptions and related incidents, some
of which were fraught with potential hazard for
both the local population and the environment.

The following list includes industrial facilities
damaged during the hostilities that pose the
greatest hazard for the environment: the Yas-
ynivka, Avdiivka, and Yenakiieve Coke Plants;

.

the Yenakiieve, Makiivka and Donetsk Metallur-
gical Plants; the Toretsk Ferroalloy Plant; the Al-
chevsk Metallurgical Complex; the Lysychansk
Oil Refinery; the Donetsk State-Owned Chem-
icals Plant, Siverskodonetsk Plant “Azot” [“Ni-
trogen”] and the Horlivka “Styrol’, Sloviansk,
Luhansk, Vuhlehirsk and Myronivka Thermal
Power Stations

In the course of the conflict, multiple reports were
received of damaged infrastructure and power
outages at coal mines, leading to the shutdown
of mine-water drainage systems, and in a number
of cases, resulting in the full-scale flooding in the
mines. Currently, in the entire region between
Horlivka and Yenakiieve, in the vicinity of Per-
vomaisk, and in portions of Donetsk, Makiivka,
Shahtarsk and Toretsk water drainage systems are
largely non-functional. Thirty six of the region’s
mines are either being flooded with waste mate-
rial or have already been flooded completely, ren-
dering them non-operational. Some damaged
and suspended mining operations in the Donbas
have already been dismantled.

B  SUMMARY AND MAIN CONCLUSIONS

Of particular concern is the danger posed by the
flooding of the Oleksandr-Zakhid and Vuhlehirsk
mines, as well as the troubling case of the Yunyi
Komunar mine - the site of a 1979 underground
nuclear explosion, where the groundwater may
already be radioactive.

The continued large-scale flooding of area mines
will inevitably result in both surface flooding and
subsidence of the surrounding area, rendering
buildings unusable, engineering and communi-
cation infrastructure - gas lines, sewage and wa-
ter supply systems — inoperative, and polluting
surface and groundwater with iron, chlorides, sul-
fates, other mineral salts and heavy metals.

During the course of the conflict, repeated disrup-
tions of water supply and water disposal systems
and facilities have been reported, some describ-
ing the discharge of pollutants directly into water
sources. Chemical tests conducted at these sites
show heightened concentrations of nitrogen and
phosphorus in the water of the Siverskyi Donets,
Kleban-Byk, Kalmius, and Kalchyk rivers, a result



that is potentially traceable to the disruption of
operations at municipal wastewater treatment
facilities.

When compared with data assembled in 2008,
sediment drawn from the Karlivske and the
Kleban-Bytske reservoirs reveals significant lev-
els of pollution with non-radioactive strontium
and barium, both of which are substances used
routinely in heavy industry and munitions. In
the areas affected directly by the hostilities, the
soil reveals systemically elevated concentrations
- by a factor of 1.1 to 1.3 - of mercury, vanadi-
um, cadmium and non-radioactive strontium,
as well as gamma-radiation in excess of the re-
spective background values measured in areas
unaffected by the fighting. Typically, maximum
differences with background values reached lev-
els of 1.2 to 2 times higher in some parameters,
with occasional pollution values reaching 7 to
17 times that of the background levels. Data as-
sembled by other organizations, including sam-
ples taken from within shell craters and other
sites revealed heightened pollutant concentra-
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tions ranging between 1.2 and 12 times that of
background values.

The conflict has rendered the management of
household waste problematic, affecting in par-
ticular communities located along the contact
line. The solution to this household waste problem
faces further challenges arising from the presence
of the remnants of discarded military equipment,
ruined buildings, structures, and infrastructural
elements. Their disposal requires additional ren-
ovation capacity, and is impossible to undertake
without a prior demining of the territory and a
thorough clearing of unexploded munitions. Yet,
even in the event of a comprehensive demining of
the area and disposal of munitions, any future use
of land ravaged by combat maneuvers, military ex-
ercises, fortification construction, explosions, and
the combustion of munitions will require a recla-
mation and re-cultivation of the topsoil.

Fire, mechanical damage, and illegal logging in
the conflict area have destroyed significant sec-
tions of forest and valuable windbreak strips. This

critical reduction in woodland coverage in the
Donetsk and Luhansk regions has had a severe
negative impact on the field-protective, soil-pro-
tective, water-protective, and recreational func-
tions provided by forests and green spaces.

The conflict in eastern Ukraine has damaged
roughly 60 natural protected areas in the Donetsk
and Luhansk regions. Currently, a lack of person-
nel, the suspension of funding for environmental
protection activity, and insufficient coordination
between environmental bodies and the Ukraini-
an Armed Forces pose a significant threat to any
preservation and/or rehabilitation of the affected
areas. The region is also undergoing a developing
imbalance in its biological diversity with some
species having disappeared and others spread-
ing uncontrollably, exposing both the agricultur-
al and the epidemiological security of the region
to heightened risk.

With the onset of armed conflict, environmental
activities in eastern Ukraine were virtually para-
lyzed. The effect of this initial course of destruc-
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tion on the environmental protection system in
the conflict area is plainly evident.

Much archival material has been lost and not yet
restored, environmental monitoring is generally
inoperative in parts of the territory, and financial,
logistical and manpower issues persist.

On the positive side, an increase in environ-
mental protection expenditures in govern-
ment-controlled territories is fostering the
gradual restoration of the region’s environmen-
tal protection system. Specific initiatives aimed
at restoring environmental monitoring, water
supply and sanitation systems, waste manage-
ment, forest protection, and the development
of nature preserves have been addressed in lo-
cal planning as well as the national programme,
and are in the process of being implemented
by local authorities.

These recent, positive changes, however, do not
reflect the existence of a systemic, long-term ap-
proach. Still lacking is a comprehensive analysis

I

of the environmental situation in the conflict area
that demonstrates local needs and which is coor-
dinated with national and international priorities
and policies of environmental protection and
sustainable development.

The recommendations proposed herein are
based on an analysis of the environmental issues
confronting eastern Ukraine as developed in
supplementary studies conducted by the OSCE
Project Co-ordinator in Ukraine; comments and
proposals expressed during round-table discus-
sions with national authorities on 4 September
2017; and suggestions offered in other profes-
sional publications and raised during additional
processes addressing environmental issues, not
excluding the question of the eventual environ-
mental rehabilitation of eastern Ukraine.

The recommendations are broken down into four
distinct categories:

“Yesterday”: actions required as a foundation
for addressing broader issues, and whose im-

plementation should already have begun or is
to begin presently.

m  Systematize all available data on the envi-
ronmental situation and the genesis of en-
vironmental hazard in the conflict area, and
enable both the broad dissemination of and
access to the respective data to facilitate de-
cision-making.

m  Take inventory of gaps in information on the
environmental situation and sources of envi-
ronmental hazard in the conflict area, and or-
ganize targeted studies to fill those gaps.

®  Arrange for unimpeded access to supplemen-
tal information about the state of the environ-
ment and natural resources in the Donetsk
and Luhansk regions.

“Today”: actions required for the reduction of
environmental risk, and whose implementa-
tion is required in the near future.

m  Regularly update the inventories of industrial
and municipal facilities that currently stand,



or possess potential, as significant sources of
environmental hazard in the wake of hostili-
ties.

®  Implement urgent measures to reduce the
risk posed by the largest industrial and mu-
nicipal sources of environmental hazard,
including the establishment of sufficient
means and resources necessary for effective
rapid response to emergencies in hazardous
areas.

m  Political measures that assure the cessation of
hostilities near sources of elevated environ-
mental hazard, enable international monitor-
ing, and take a preventive approach to issues
affecting high-hazard installations.

“Tomorrow”: actions required for the resto-
ration of environmental activities in the area,
and which are TO BE included in mid-term
governmental action planning.

m  Restore and improve the organizational and
legislative foundations of environmental pro-
tection.
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Restore, expand, and automate pollution
monitoring, control, and environmental re-
porting in the conflict area.

Restore and upgrade industrial and municipal
waste management systems.

Modernize the use and protection of the re-
gion's surface waters based on the basin ap-
proach; restore and modernize water supply
and waste water treatment systems.

Ensure full management of natural protected
areas, taking into account the need for reha-
bilitation of areas affected by the hostilities.

Restore other damaged lands, bodies of wa-
ter, forests, and windbreak strips.

Respond to the impact of the altered flow and
deterioration in quality of mine water, updat-
ing principles and practices of both operating
and closing mines, as well as the rehabilita-
tion of areas damaged by mining.

Expedite the introduction of principles and
methods aimed at reducing the environmen-
tal impact of defense activities into the oper-

ational procedures of Ukraine’s Armed Forces
and National Guard units deployed in the re-
gion.

Expand awareness-raising activities on envi-
ronmental protection in the conflict area.

“The Day after Tomorrow”: actions targeting
“the greening” of the Donbas, long-term.

Develop a comprehensive concept address-
ing the economic restructuring of the Don-
bas on the basis of green economy principles
and reflecting effective adaptation to climate
change.

Foster broad discussion on the greening con-
cept among national and regional authorities,
local governments, and representatives from
business, industry, and the public.
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INTRODUCTION

Despite the long-term adverse impact of hostilities on all as-
pects of both the environment and the local population, envi-
ronmental protection nonetheless occupies the area of lowest
priority in the course of military planning and action.

Armed conflicts affect lands and terrain, surface and ground
waters, vegetation and wildlife in a number of ways. Hostilities
significantly increase the risks of incidents at industrial and in-
frastructure facilities. Especially hazardous for the environment
are conflicts that take place in industrialized regions possess-
ing a large concentration of environmentally hazardous instal-
lations and facilities, as is the case in the Donetsk and Luhansk
regions.

The industrialization of the Donbas began in the 19th century
with the intensive development of the coal-mining and chem-
ical industries, metallurgy, machine building, and other envi-
ronmentally hazardous activities. Following decades of natural
resource exploitation, a number of environmental issues have

aggregated in eastern Ukraine, and any additional man-made
burden may precipitate a host of unpredictable environmental
consequences.

In light of the shortage of official information on the environ-
mental situation in eastern Ukraine, this project has attempted
to analyze and summarize all available information sources in
order to assess the present level of damage, and assisting in
the development of a reasonable projection of the potential
scale of the environmental impact arising from the conflict in
the Donbas.

Through a comprehensive analysis and synthesis of the availa-
ble information, including recently published sources and ad-
ditional research and consultations performed under the aegis
of the OSCE Project Co-ordinator in Ukraine, the authors offer
these practical recommendations for both short- and long-
term steps required to further assess and address areas of grave
environmental concern extant in eastern Ukraine.
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What do we know about environmental issues in the conflict area

The environmental consequences of armed
conflict have only relatively recently become
an area of active concern. Among promi-
nent studies addressing this issue are those
issued by the United Nations Environment
Programme (UN Environment) on the environ-
mental consequences of conflict in the former
Yugoslavia, in Afghanistan, and in the Middle
East'. In 2006, the OSCE and UN Environment
evaluated the scale of the spread of grass fires
in the Nagorno-Karabakh region, and in 2008,
they studied the environmental consequences
of the armed conflict in Georgia. Today, a range
of inter-governmental and non-governmental
organizations are involved in the assessment of
the environmental consequences of hostilities
in Syria and Iraq.

In eastern Ukraine, any assessment of the situa-
tion in the conflict area is reliant upon a severe-
ly limited number of sources. Currently, entire
sections of the territory lack any environmental
monitoring activities, and many industries are
operated under a regime of non-transparency,
offering little in the way of reliable information
on the nature of damages to their facilities and

related infrastructure. State Environmental In-
spections in the Donetsk and Luhansk regions
operate under conditions of great difficulty.

From the start of the conflict, organizations
tasked with gathering environmental informa-
tion in the Donetsk and Luhansk regions began
to experience disruptions in their operations.
Most lost their instruments of measurement, as
well as all technical, material, and transporta-
tion facilities, archives and documentation. The
scope of official statistical reporting has been
severely hampered.

Simultaneously, beginning in 2015, and based
on available information, the Ministry of Ecology
and Natural Resources of Ukraine (Minecology)
has prepared monthly informational and ana-
lytical reports on the environmental situation in
eastern Ukraine. Information on the humanitar-
ian situation in communities, as well as informa-
tion on disruptions to water, gas, and electricity
supplies have been made available daily in re-
ports produced by the Information and Analyti-
cal Center of the National Security and Defense
Council of Ukraine?.
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Operating within the framework of its designat-
ed activities, the OSCE Special Monitoring Mis-
sion has also prepared daily operational reports
drawn from reports of specific on-site incidents
and which contain, inter alia, information on
operational disruptions at critical infrastructure
and industrial facilities.

The UN Water, Sanitation and Hygiene Clus-
ter (WASH cluster), coordinated by UNICEF,
gathers and disseminates information on the
hostilities along the contact line, document-
ing their impact on the water supply and san-
itation3.

In those areas of the Donetsk Oblast not current-
ly under Ukrainian government control, UNICEF
provides risk evaluation of the water supply, an
activity which includes visits to critical infra-
structure facilities.

Given the dearth of reliable information, mass
media reportage and online social networks
have become important data sources, albeit
sources whose accuracy and credibility often re-
quire further corroboration.

1o
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Selected studies and overviews of environmental issues and priorities in eastern Ukraine

1. World Bank - EU - UN analysis and reconstruction programme 7. Report by the Center for Humanitarian Dialogue
(IBRD, EU, UN 2015) (Yakovliev and Chumachenko 2017)
2. Analysis by ICO “Environment-People-Law” (Kravchenko 2015) 8. Analysis by Bellingcat (Zwijnenburg 2017)
3. Publications by Zoi Environment Network (Denisov et al. 2015a, 9. Report by the Ukrainian Helsinki Human Rights Union
2015b,2017) (Bushchenko 2017)
4. Research for the Trilateral Contact Group (Kaschka 2015, 2016, Petry 2016)  10. Study commissioned by UNICEF *
5. Report of the OSCE Special Monitoring Mission (OSCE SMM 2015) 11. Study commissioned by UN OCHA (Nicole and Ferraro 2017)
6. Draft of the State programme for reconstruction and peace-building in 12. Materials by OSCE Project Coordinator in Ukraine
Eastern Ukraine (MTOT 2016)* (Averin 2017, Denisov, et al. 2017)
1 2 3 4 5 6 7 8 9 10 11 12
TYPE OF ORGANIZATION / PROCESS
Intergovernmental ] ] ] ] [ ] [ ]
Governmental u
Non-governmental ] ] ] [ ] [ ]

ANALYTICAL APPROACH

Literature review ] ] ] ] [ ] ]
Analysis of mass and social media ] [ ] ] ] [ ] ]
Analysis of other organizations' data [ ] [ ] ] [ | | [ | | |
Own field studies | | | | | ] [ ] ]

AVAILABILITY OF RESULTS

Publicly available on-line

Restricted circulation

WHAT DO WE KNOW ABOUT ENVIRONMENTAL ISSUES IN THE CONFLICT AREA
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1 2 3 4 5 6 7 8 9 10 1 12
Environmental situation in general ] ] ] u u
Direct impact of hostilities on the environment [ ] ] ] [ ] ]
Atmospheric air ] ]
Ground waters ] ]
Surface waters ] ] [ ]
Soils and land ] ] ]
Forests [ ] ] ] [ ] [ ]
Plants, animals, natural protected areas n ] ] ] [ [ ]
Natural and industrial emergencies ] [ ] [ ] ] ] ] ]
Water supply, sanitation, waste [ | [ [ ] [ ] [ [ ] [ ] [ | [
Environmental protection in the conflict area ] [ ] [ ] [ ]
Overall / strategic ] ] ] ] ] [ ]
Information ] [ [ ] [ ] [ [ [ [
Legislation [ ]
Administration ] ] ] ] ] [ ]
Engineering / technology ] ] ] | [ |
Foreign policy [ ] [ ] [ ] [ ] [ ]
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National mass media outlets providing the most
complete coverage of the issue include Corre-
spondent magazine and the UNIAN press infor-
mation service. The Ostrov (“Island”) information
agency is also worthy of mention as a mass media
outlet which was in operation prior to the onset
of hostilities, particularly in those territories not
currently under the control of the Ukrainian gov-
ernment, and which has provided continuing
covering of ongoing events despite relocating to
facilities located outside the conflict area.

The initial comprehensive overviews of the envi-
ronmental situation in the conflict area in East-
ern Ukraine were published at the beginning of
2015. The World Bank, the EU, and the UN ana-
lyzed the impact of the conflict and the need for
addressing ité. These reports included analysis
of environmental aspects and immediate needs
for reconstruction (the environmental portion
was valued at 30 million USD; the restoration of
both water supply and water disposal systems
were valued at additional 40 million USD).

At this time, the Environment-People-Law (EPL)
international charitable organization performed

WHAT DO WE KNOW ABOUT ENVIRONMENTAL ISSUES IN THE CONFLICT AREA

and subsequently published a series of field and
desk studies’, with the Swiss-based Zoi Environ-
ment Network and the UK Toxic Remnants of War
project publishing a parallel analysis drawn from
available resources, mass media materials, and
in-house research®. Environmental issues in the
conflict area have since registered on the political
agenda, and Ukrainian and foreign mass media,
governments, and international organizations
have begun showing interest in the topic.

During 2015-2016, in support of meetings of the
Trilateral Contact Group under the Minsk Nego-
tiation Process, Austrian and German specialists
were engaged in studies of specific security is-
sues related to the water supply and waste wa-
ter treatment in the conflict area®, and address-
ing the prospects of restoring and developing
the coal industry in eastern Ukraine, with an eye
on the consequences resulting from the flood-
ing of coal mines™. The issues of water supply
security and sanitation were also the subject
of an analytical report prepared by the OSCE
Special Monitoring Mission in Ukraine''. At the
end of 2016, the Ministry of Temporarily Occu-
pied Territories and Internally Displaced Persons



(MTOT) developed and presented for public
discussion a draft of the first State reconstruc-
tion and peace-building programme in eastern
Ukraine (hereinafter, MTOT State Programme),
estimating the total cost of its environmental
component at approximately 50 million Euros'?.

Throughout 2017, the issue continued to draw
increased attention, and the amount of availa-
ble analytical material grew dramatically. At a
session chaired by the Deputy Prime Minister of
Ukraine in May 2017, the decision was made to
establish the Interagency Environmental Work-
ing Group for the Donetsk and Luhansk regions,
which was to operate under the aegis of MTOT.

In June 2017, the Verkhovna Rada Committee
for Environmental Policy, Management of Nat-
ural Resources, and Response to Chornobyl Ac-
cident held a round-table dedicated to Donbas
environmental issues'®. Based on open-source
data, the international non-profit network Bell-
ingcat published a detailed analysis of the dam-
ages caused during the conflict and the environ-
mental hazards posed by a number of industrial
facilities'*. The Ukrainian Helsinki Human Rights
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Union published its own detailed report on the
consequences of conflict, offering particular fo-
cus to the issue of nature reserves'.

Finally, by request of the United Nations Office
for the Coordination of Humanitarian Affairs (UN
OCHA), Swiss specialists performed a rapid field
assessment of the environmental hazards that
may result from potential industrial incidents
along the contact line'é; and acting on a request
from UNICEF, an Austrian contractor performed
a comprehensive analysis of the Voda Donbasu
[“Donbas Water”] company and risks to the re-
gional water supply'”.

Based on a preliminary desk study'® and addi-
tional results - including field studies — assem-
bled under the “Assessment of Environmental
Damage in Eastern Ukraine” project led by the
OSCE Project Co-ordinator in Ukraine, and offer-
ing these in comparison with the conclusions of
the aforementioned studies, publications, and
independent sources, this document reflects an
attempt to summarize all currently available in-
formation on the serious environmental issues
confronting eastern Ukraine.
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Direct pollution in the aftermath of the hostilities

Typically, the attention of the public, political
operatives and professional environmentalists
is primarily drawn to the danger of the imme-
diate environmental effects resulting from mil-
itary activities, with particular attention paid
to the affects of chemical pollution. Previous
research experience suggests that armed hos-
tilities contribute to human-based pollution by
introducing into the environment munitions
fragments and combustion products, damaged
parts of civil and military equipment, wrecked
infrastructure, and other industrial elements,
e.g., petroleum products, oil, and lubricants. The
effects of pollutants that end up in the natural
environment may persist for an extended peri-
od and have been shown to be mobile, working
their way through the food chain, often posing
immediate toxic, carcinogenic, and mutagenic
threats to the population.

Research into the chemical pollution of the con-
flict area in eastern Ukraine is limited by the una-
vailability of access to sections of the territory for
full-scale inspections. Further challenges arise
from the elevated spatial variability of this type
of pollution, differences in the methodologies

of field observations and sample taking, and the
complexity of comparing recently obtained data
with levels of pollution that obtained prior to
the conflict. The latter condition has proven to
be particularly troubling in the Donbas, where
access to reliable information has been spo-
radic, at best. The most reliable conclusions are
formulated through field research of pollutants
present in slow-moving media that readily accu-
mulate chemical concentrations, namely, soils,
bottom sediments, and biological tissue. Addi-
tional conclusions may be drawn on occasion
from the analysis of data collected via regular
(ideally continuous) environmental monitoring
conducted within, or in the case of water sourc-
es, near the conflict area, and evaluating these
results in the context of the intensity of armed
engagement in the region under consideration
(see the graphic in the next section).

Extensive field studies of pollution in the conflict
area in eastern Ukraine have been performed by
three organizations: Ecology-People-Law, 2014
(soils, surface waters)'; Center for Humanitari-
an Dialogue, 2016 (ground waters, soils)?%; and
Siverskyi Donets Basin Administration of Water
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Resources, under the aegis of the present study
commissioned by the OSCE Project Co-ordinator
in Ukraine (soils, bottom sediments). According
to the first two studies, in the majority of cases
the concentration of heavy metals in the soil
samples taken from areas of armed engagement
(in EPL protocols, mainly shell crater soil samples
gathered shortly following the suspension of
hostilities) exceeded background pollution val-
ues by a factor of between 1.2 to 122'. Accord-
ing to the analysis performed by the Siverskyi
Donets BAWR in 2017 (see the box), values of
chemical pollution in samples taken from ten lo-
cations equaled, on average, background values
obtained in adjacent locations subject to similar
exposure factors but which were exempt from
hostilities. Values for mercury, vanadium, cadmi-
um, non-radioactive strontium, and gamma ra-
diation on average exceeded background levels
by a factor of 1.1to 1.3.

Typically, maximum differences with back-
ground values reached levels of 1.2 to 2 times
higher in some parameters, with occasional
pollution values reaching 7 to 17 times that of
the background levels from samples taken in
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the towns of Sloviansk and Shchastia. In virtu-
ally all samples collected as part of the Siverskyi
Donetsk BAWR study, the fact that some values
were higher in locations of armed conflict in
comparison with those taken from background
locations did not alter their position regard-
ing acceptable sanitary Maximum Allowable
Concentrations (MACs) of pollutants for soils in
Ukraine®, In individual cases, according to both
the EPL and Siverskyi Donets BAWR studies, sam-
ples were shown to exceed background levels
by more than 100 times, with their distinction
attributed to factors including the selection of
sampling locations, high variability in pollution
background values (EPL, SD BAWR), or variations
from average regional values (CHD).

DIRECT POLLUTION IN THE AFTERMATH OF THE HOSTILITIES

and bottom sediments pollution

In order to identify the environmental impact
of hostilities, on request of the OSCE Project
Co-ordinator in Ukraine, the Siverskyi Donets
Basin Monitoring Laboratory of the Basin Ad-
ministration of Water Resources has investi-
gated the chemical composition of soils and
bottom sediments in the territories affected by
the conflict. Sampling locations were chosen to
represent a variety of natural and developed
environments:

. nature reserves (the Slavic Resort
Regional Landscape Park; the National
Academy of Sciences of Ukraine Chalk
Flora Ukrainian Steppe Natural Reserve;
the Kleban-Byk Regional Landscape
Park);

. the territory and outskirts of industrial
facilities (Sloviansk TPP; Luhansk TPP
and vicinity; Lysychansk Oil Refinery and
vicinity);

- residential developments (the village of
Karlivka; the city of Mariupol);

Field studies of the impact of the hostilities on soil

«  transportation facilities (the vicinity of
the Kramatorsk military airfield);

« communication (broadcasting) facilities
(Karachun, Sloviansk).

To study the soils, the selected sites included
territories directly affected by hostilities that
were struck by munitions of various calibers
and the movement of military equipment, etc.
Basin Laboratory specialists recorded sampling
location coordinates and obtained samples in
the presence of either local residents or repre-
sentatives from local adminstrations. The back-
ground samples were taken in areas which,
based on visual observation and information
provided by local residents, were not directly
affected by armed conflict. On the outskirts
of population centers sites were selected at a
distance of 500 meters from the reference sites.
Within population centers allowances were
made for local peculiarities (buildings, paved
roads, etc.), and in some cases sampling points
were selected at a distance of 300 meters from



reference sites. The soil samples were taken
from a sampling area employing the method of
“envelope sampling”, by averaging the results
from five different samples.

The average chemical pollution values in the
areas affected by hostilities conformed, on the
whole, to background levels. Systematic ex-
ceedance by the factor of 1.1 to 1.3 was record-
ed for mercury, vanadium, cadmium, non-ra-
dioactive strontium, and gamma-radiation.
By individual indicators, the background level
was typically exceeded at a maximum factor of
1.2 to 2, only in several cases - samples taken
in the towns of Sloviansk and Shchastia — was
it exceeded by a factor of 7 to 17. In one case
(non-radioactive strontium), the background
was exceeded by a factor of 116.
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Location of soils and bottom sediments sampling sites

50 km

5D BAWR sampling locations for bottom sediments®
@  Kieban Bytske water reservoir
I@ Karlivske water reservoir

! Stuchy by Hemry Dussant Conter for Humanitarian Dislegrs, 2006

"Study by Shersiryl Donets Basin Administiration of Water Restasces, oommmisioned
by thee CSCE Project Co-ordinator in Likrisirss, July-Aagust 2017
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Summary results of the chemical analysis of soil composition*

Points beyond

INDICATORS Nu.mber‘of the hostilities-affected areas Points within hostilities-affected areas MAC
point pairs - -
min. avg. max. min. avg. max.

Total iron (mg/kg) 10 2200 3178 3982 2618 3104 3929 -
Manganese (mg/kg) 10 101.1 3215 428.7 170.9 276.4 429.0 1500
Total chromium (mg/kg) 10 32.14 98.10 157.8 36.45 77.32 246.7 100
Nickel (mg/kg) 10 38.59 75.40 192.8 33.17 68.90 114.2 80
Zinc (mg/kg) 10 17.52 4341 97.09 31.26 44.03 88.54 20
Lead (mg/kg) 10 0 1045 32.41 0 13.33 71.57 30
Copper (mg/kg) 10 2.900 7.965 10.94 6.060 8.025 11.98 55
Cadmium (mg/kg) 10 0.51 0.54 0.62 0.50 0.59 0.70 0.5
Strontium (mg/kg) 10 0.20 0.20 21.9 0.20 5.63 256 -
Mercury (mg/kg) 10 0.006 0.325 0.800 0.006 0.525 2.05 2.1
Titanium (mg/kg) 10 548.3 1078 1978 794.6 1119 1690 -
Vanadium (mg/kg) 10 28.96 73.93 117.3 56.94 92.29 122.0 150
Petroleum products (mg/kg) 7 10 50 2270 0 40 110 -
Sulfur (mg/kg) 2 474 - 21.15 16.19 - 22.33 -
y-radiation (uR/hr) 10 9 10.5 11 9 11.5 13 30%*

*The values have been rounded to four significant figures and the median value was taken as the average

** Radiation Safety Norm in Ukraine (NRBU-97)
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Relative difference of soil pollution in conflict-affected areas vs. the background level

100 {77 SR

5 T N

Iron

Manganese

Chromium
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Zink
Lead
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Cadmium
Strontium

Minimum M Average B Maximum

Titanium
Mercury

Vanadium
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products
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Gamma-
radiation

The analysis of the differences between the
content of heavy metals testifies to the possibility
of combat-sourced impact. An increased sulfur
concentration in Shchastia is, most probably,
related to the influence of the Luhansk TPP.

Factor by which the background soil pollution was exceeded in some areas, and the possible causes of combat-sourced impact

Industrial facilities Residential areas Infrastructure Nature reserves
INDICATORS
Sloviansk | Luhansk | Lysychansk Oil . . TV- radio center, Airfield, Slavic Chalk
TPP TPP Refinery ) HAETS] Sloviansk Kramatorsk Resort Flora NSl

Iron 1.0 1.2 1.0 0.9 1.0 1.0 1.0 1.0 1.0 1.0
Manganese 1.0 1.7 1.0 0.9 1.0 0.7 1.0 2.8 0.8 0.9
Chromium 0.7 15 0.7 0.5 0.8 04 0.8 7.7 04 0.9
Nickel 1.0 13 0.8 0.9 0.7 0.7 0.9 0.6 0.6 0.8
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Industrial facilities Residential areas Infrastructure Nature Reserves
INDICATORS = - - - -
Sloviansk | Luhansk | Lysychansk Oil Karlivka | Mariupol TV- radlp center, Airfield, Slavic Chalk Kleban-Byk
TPP TPP Refinery Sloviansk Kramatorsk Resort Flora
Zinc 0.9 1.8 0.8 0.8 0.9 0.6 0.7 1.4 1.0 1.5
Lead 0.9 1.6 1.3 1.2 0.9 - - 0.0 0.8 -
Copper 1.0 2.1 0.8 0.8 0.9 0.5 1.0 1.8 0.9 13
Cadmium 1.1 1.1 1.2 1.1 1.1 1.1 1.1 1.0 1.0 1.1
Strontium 1.0 12.8 1.3 1.0 15.3 116.0 1.3 1.0 0.7 1.0
Mercury 0.9 16.7 1.1 1.0 1.0 2.2 1.6 1.7 2.3 1.0
Titanium 1.1 14 1.2 1.0 0.9 1.0 17 0.8 0.6 0.9
Vanadium 13 1.8 1.6 1.1 1.0 0.6 1.0 3.2 14 0.6
Petroleum products - - 0.5 0.7 - 11.0 0.0 0.6 0.0 0.5
Sulfur 1.1 34 - - - - - - - -
y-radiation 1.2 1.2 1.0 1.1 1.2 1.1 1.1 1.1 1.1 1.1
min. 0.7 1.1 0.5 0.5 0.7 0.4 0.0 0.0 0.0 0.5
avg. 1.0 1.7 1.0 1.0 1.0 1.0 1.0 1.1 0.9 1.0
max. 13 16.7 1.6 1.2 15.3 116.0 1.7 7.7 23 1.5
POSSIBLE CAUSES OF COMBAT-SOURCED IMPACT
Small arms [ | ] [ ] [ ] [ ]
Grenades [ ] ] ] ]
Artillery ] ] ] [ ] ]
Tanks ] [ ] [ ] [ ]
MLRSs [ [ ] [ ]
Other factors [ ] [ ] [ ] ] ]
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Summary results of the chemical analysis of bottom sediments*

Samples of bottom sediments were obtained
Kleban-Byk water reservoir Karlivka water reservoir from the banks of the lower portions of the
INDICATORS . .
Karlivka and Kleban-Byk water reservoirs. Sam-
2008 2017 2008 2017 ples obtained from the dams of these reservoirs
Total iron (mg/kg) 27070 2667 28390 3240 in 2008 were used for comparison as back-
ground values.
Total chromium (mg/kg) 4447 99,1 393,7 97,14
Nickel (mg/kg) 63,50 1049 61,90 4455 A comparative analysis of the 2017 results with
the 2008 data shows higher values for non-ra-
Zinc (mg/kg) 1731 41,7 164 28,22 dioactive strontium and significantly higher val-
ues for barium. Notably, the results also show a
Lead (mg/kg) 358 358 356 0 significant decrease in the concentration of iron,
Copper (mg/kg) 284,7 713 271,7 456 chromium, zinc, and copper, and some decrease
in the concentration of titanium, which may
Cadmium (mg/kg) 510 1,21 4,76 2,23 be explained partly by differences in sampling
) techniques.
Strontium (mg/kg) 90,3 481,6 85,6 464,5
Titanium (mg/kg) 4944 2158 4592 2218
Vanadium (mg/kg) 93,5 43,24 90,2 96,22
Barium (mg/kg) 750,3 13350 7241 15200

*The values are rounded to four significant figures.

Sources: Siverskyi Donets BAWR 2017; S. Chumachenko, Ukrainian Civil Protection Research Institute of the State Emergency
Service of Ukraine; Donbas Environmental Information System (OSCE Project Coordinator in Ukraine).
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The potential impact of the conflict on both
surface and ground water and atmospheric air
quality is evident. However, initial comparisons
of field data with a series of regular observations
of surface water and atmospheric air qualities
did not identify immediate and clear effects pro-
duced by hostilities (see box).

DIRECT POLLUTION IN THE AFTERMATH OF THE HOSTILITIES

Analysis of multi-year data on the quality of the Donetsk Region’s surface waters

The rapid assessment attempted to determine
possible effects of the hostilities on the quali-
ty of the Donetsk Region’s surface waters. The
region’s main rivers were selected as the target
of the study.

Taking into account the nature of Donbas in-
dustrial and municipal facilities which either
suffered partial damage or were completely
destroyed, the parameters selected for the
study as reliable indicators of significant en-
vironmental impact included overall water
mineralization, mineral forms of nitrogen and
phosphorus, heavy metals, and oil products.

The following data were considered:

«  observations by the Siverskyi Donetsk
Basin Administration of Water Resources
of the State Water Resources Agency of
Ukraine (SD BAWR). Preference was given
to locations that have undergone a series
of observations between 2000 and 2017;
and

information from the AquaGuard in-
formation and analytical system of the
Ukrainian Hydrometeorological Institute,
containing data from the State Hydro-
meteorological Observation Network of
the State Emergency Service of Ukraine
(SESU). This system contains a series of
observations of water quality dating back
to the 1960s (the analysis used series dat-
ing from 1996 to 2016).

The SD BAWR and SESU locations for data
collection are shown in the figure below. The
location upstream of the town Izium on the
Siverskyi Donets was chosen as a reference
point because of its upstream location from
the conflict area and its sufficient distance
from the industrial hub of Kharkiv.



Research into the possible impact of the conflict
in eastern Ukraine on surface water quality and
potential changes did not produce unamibigu-
ous conclusions regarding the consequences of
conflict-sourced impact.

Increased concentrations of nutrients (mineral
forms of nitrogen and phosphorus) were ob-
served in both the Siverskyi Donets and other
rivers. A rather dramatic increase in the con-
centration of ammonium nitrogen in the Kle-
ban-Byk beginning in 2015 may be explained
by effluent pollution. A near-identical increase
in the concentration of ammonium nitrogen
was observed in the Kalmius and Kalchyk Rivers,
which may likewise be interpreted as the con-
sequence of disruptions of operations at mu-
nicipal wastewater treatment facilities. In com-
parison with levels taken at the Siverskyi Donets
River, increased concentrations of nitrate nitro-
gen were observed in the Kazenyi Torets and
the Kryvyi Torets Rivers. Beginning sometime
in 2013, these concentrations have been meas-
ured within a range of 20 mg/dm? which may
also point to water pollution with nitrogen com-
pounds from effluents.
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Monitoring locations for the multi-year analysis of surface water quality
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Post-2013, analysis of water from the mouth of
the Kazennyi Torets showed an increased con-
centration of copper. Also, oil-based products
were observed in the Siverskyi Donets in the vi-
cinity of the town Lysychansk, as well as in virtu-
ally all the rivers included in the study, with the
highest concentrations found in the the Kazen-
nyi Torets and the Kryvyi Torets.

The absence of clear conclusions about the im-
pact of armed conflict on the quality of surface
water may be attributed to the fact that water
samples are taken at specific locations once a
month or per hydrological phase, rendering the
“interception” of local accident-sourced pollut-
ants problematic. Once the source of pollution is
removed (e.g., damaged water treatment facilities
are repaired), the self-cleaning capacity of natural
waters subsequently restores water quality to
pre-accident levels. For more conclusive read-
ings, rapid monitoring tools would be required to
identify the effects of short-term pollutant expo-
sure, like that encountered during armed conflict.

Source: Yu. Nabyvanets, Ukrainian Hydrometeorological In-
stitute of the State Emergency Service of Ukraine?; Donbas
Environmental Information System (OSCE Project Co-ordina-
tor in Ukraine).
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Data from the Center for Humanitarian Dialogue on
the quality of ground water confirmed high levels
of pollution, however an absence of comparing
measured results against background or historical
values precludes definitive statements on the ef-
fects of the conflict on ground water. Nonetheless,
a comparison of recent Siverskyi Donets BAWR
data on the concentrations of metals in sediments
drawn from the Karlivka and Kleban-Byk water res-
ervoirs with pre-conflict (2008) levels demonstrates
a five-fold increase in the concentration of non-ra-
dioactive strontium and significantly elevated
concentrations of barium (13,000 to 15,000 times).
These substances are commonly used in industri-
al processes, but are also standard components of
modern munitions®. Conversely, sediment com-
parisons of concentrations of iron, chromium, zinc,
copper, and titanium taken from these reservoirs
show decreases in the levels of these elements®.
Depending on the nature and efficiency of the
territory’s rehabilitation in the future, with gradual
decomposition of the fragments of munitions, ma-
chinery, and infrastructural facilities remaining in
the ground, it is reasonable to expect a release of
pollutants into the environment over a long period
of time?. This will require long-term monitoring of
the delayed consequences of the conflict.
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CONCLUSIONS

m The analysis of the Siverskyi Donets BAWR m The bottom sediments of the Karlivka and

field data commissioned by the OSCE Project
Co-ordinator in Ukraine indicates, on average,
that soil pollution in areas affected by hostil-
ities does not increase or shows insignificant
increases compared to the background level
(systematic increase of 1.1 to 1.3 times was
observed for mercury, vanadium, cadmium,
non-radioactive strontium and gamma radi-
ation). According to data of other organiza-
tions, including data for the samples taken in
shell craters, pollution exceeded the average
regional background level by 1.2 to 12 times.
Selective cases of significantly higher differ-
ences may be related to sampling techniques
and the variability of the geochemical back-
ground.

Kleban-Byk water reservoirs showed signif-
icant pollution with non-radioactive stron-
tium (5 times) and barium (thousands of
times) when compared to the 2008 data.

m The analysis of the series of regular observa-

tions on the quality of the atmospheric air
and surface waters did not allow for immedi-
ate conclusions concerning the environmen-
tal impact of hostilities.
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Industrial pollution

Throughout the entire period of the industrial
development of eastern Ukraine, the region’s
natural environment was subjected to signif-
icant volumes of discharge of pollutants and
high levels of industrial emissions?. Diminished
industrial and agricultural activity in the region
as a result of the armed conflict make it reason-
able to expect an overall drop in emissions and
the production of industrial waste. According
to Ukrainian government statistics®, emissions
into the airin 2015 were reduced to 87% of 2014
levels, and to 92% in 2016 in those territories of
the Donetsk and Luhansk regions controlled by
the Ukrainian armed forces.

However, in areas not under government con-
trol, the reduction of emissions due to decreases
in production between 2013 and 2014 are not
known. Since 2013, the number of businesses
in the Donetsk and Luhansk regions which re-
port to the State Statistics Service of Ukraine
has dropped from 40,000 to 14,000, with the
number of major industrial facilities submitting
environmental pollution reports dropping from
131 to 37%. Eyewitness reports, nonetheless, un-
derscore a reduction in production volumes and
an improvement in air quality in those territories

that lie beyond the control of the Ukrainian gov-
ernment.

Unfortunately, a lack of information on air qual-
ity currently prevents a full-fledged assessment
of changes in air quality during the conflict
period. In the territories not controlled by the
Ukrainian government located near the contact
line, atmospheric air automated observation
posts are non-functional. Donetsk Regional Hy-
drometeorological Center air quality monitoring
posts located in the cities of Donetsk, Makiivka,
Gorlivka, Yenakiieve, and Toretsk are non-op-
erational. And posts in Luhansk and Alchevsk
maintained by the Luhansk Regional Hydrome-
teorological Center for gauging atmospheric air
quality have been shut down.

However, according to informational and ana-
lytical reports from 2015-2017 developed by Mi-
necology, no incidents of intense pollution with
concentrations five times above MAC were re-
corded in the towns of Mariupol, Kramatorsk, Slo-
viansk, Lysychansk, Siverodonetsk, and Rubizhne.

Water quality observations documented by the
Siverskyi Donets BAWR and State Emergency Ser-
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vice of Ukraine testify to a relatively stable level
of surface water pollution in the region, one that
generally corresponds to pre-conflict levels (see
the previous section). Several cases of high pollu-
tion characterized by ten-fold and greater excess-
es of MAC levels were identified in the Donetsk
and Luhansk regions during 2015-2016.

Cases of intense pollution with excess concen-
trations of manganese, sulfides, chromium, and
zinc were observed in the Kalmius River, which
crosses the contact line, and excess concentra-
tions of manganese and sulfides were observed
in the Kalchyk River.

Under conflict conditions, the primary threat of
significant episodes of environmental pollution
stems from the potential of major operational
disruptions and incidents at industrial and re-
lated facilities. Prior to the onset of hostilities,
the Donetsk and Luhansk regions were home
to some 4,500 potentially hazardous business-
es®!. Between 2014 and 2017, regional companies
experienced over 500 cases of operational disrup-
tions and related incidents (see graphic), some of
which were fraught with potential hazard to both
the environment and the local population.
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Incidents and operational disruptions at industrial facilities during the conflict

This list of industrial facilities damaged by hos-

e . Incidents and disruptions at industrial facilities during 2014-2017
tilities includes the most environmentally haz-

ardous enterprises: Yasynivka, Avdiivka, and Ye- — State :fr"dr:’
nakiieve Coke and Chemical Plants; Yenakiieve,
Makiivka, and Donetsk Metallurgical Plants; Al- m’;

chevsk Metallurgical Complex; Lysychansk Oil

Refinery; Donetsk State-Owned Chemicals Plant; Eanal

Sloviansk, Luhansk, Vuhlehirsk and Myronivka :uh:: resErvairs
Thermal Power Plants; and chemical industry Poies
facilities — the Azot [Nitrogen] Siverodonetsk

facility and Styrol in Horlivka. The majority of in-

dustrial facilities were affected by conflict during

2014-2015. In 2016-2017, as reported by the In-

formation and Analytical Center of the National

Security and Defense Council of Ukraine, the in- Number of disruptions
tensity of the conflict was significantly reduced.

During that period®?, damage was reported at the . More than 25
Avdiivka Coke and Chemicals Plant, Toretsk Phe-

nol Plant, Donetsk State-Owned Chemicals Plant, . From 10 to 25
Stakhaniv Ferroalloy Plant, and other related facil-

ities located near the contact line. Interruptions in . From & o 10
the electrical supply and damage to equipment 30 Lm ® Fom3tos
resulted in continuous episodes of mine flooding 1 Fowar tan 2
occurring in the Donetsk, Horlivka, Yenakiieve,

ars Zelpiaaens T P L e T T
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Operational disruptions at industrial facilities in

eastern Ukraine increase the risk of environmen- Changes in air quality near Luhansk Power Plant during 2014 hostilities

tal pollution. These incidents stem directly from

armed conflict affecting industrial facilities, e.g., Concentration — Concentration T
i i i in the Lugansk TPP i Aapd in the Lugansk TPP
the destruction of equipment and infrastructure of dust el of nitrogen dioxide P
during shellingl or the disruption of production e o e S T B
. . . . o 0.15 mg/m?* It
processes indirectly caused by interruptions in y E
L 3 s
gas, electricity, or water supply, lack of access to E; S
< <
raw materials, equipment or other materials, and 5 5
E N =
reductions in the availability of personnel, etc. MW 8 _ 7\ 3
1June 2014 1July 2014 1 August 2014 1June 2014 " 1July 2014 ) “ 1 August 2014
For example, in the event of the disconnection Hostilities St St
of a mine ventilation system from the power s Allowed value s Observation Station 2
supply during power restoration burst releases
of colliery gases occur which include methane
and other hazardous admixtures. During the Concentra.tlo.n _Interruptions Sz iz ) __Interruptions
. . of sulfur dioxide in the Lugansk TPP of carbon monoxide in the Lugansk TP
conflict, outages were recorded at the majority vy PO P e
. . suspended theenergygrid  of raw materials suspended theenergygrid ~ of raw materials
of mines located in the Donetsk and Luhansk | n n o : T
regions®. 2 2
E 5
In May 2015, a fire at the Avdiivka Coke and £ EVVA
i~ 8 8 |~
Chemicals Plant resulted in the emission of coke 0,05 mg/m ~ ]
. . . 1June 2014 1July 2014 1 August 2014 1June 2014 1July 2014 1 August 2014
gas with high concentrations of benzene, tolu- " ’ - " ’ o
ene, naphthalene, hydrogen sulfide, mercaptan, Hostilities Observation Station 1

e Allowed value Observation Station 2

hydrocyanic acid, and ammonia. During the
conflict, fires also occurred at the Donetsk State-
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Owned Chemicals Plant, Donetsk TochMash
[Precise Machine Building] Plant, Lysychansk Oil
Refinery, Yasynivka Coke and Chemical Plants®,
Horlivka Styrol Plant®, Dokuchaievska Inert Dust
Factory, Luhansk TPP, the Trudovska Mine, and
other environmentally hazardous facilities.

Examples of the indirect influence of armed
conflict include changes in air quality in the
immediate vicinity of the Luhansk TPP. Assess-
ment of the data on air pollution obtained in
2014 from two automated monitoring stations
located in the town of Shchastia in the Luhansk
Region did not show a significant increase in
the concentration of pollutants during active
hostilities.

At the same time, the DTEK Holding Company
reported the suspension of coal deliveries by
railroad to the TPP following the destruction of
a bridge at Nova Kindrashivka. The loss of the
bridge and subsequent damage to power trans-
mission lines effectively isolated the Luhansk
TPP from the Ukrainian power grid. As a result,
the power plant, which provides electricity to
over 90% of customers located in the Luhansk

INDUSTRIAL POLLUTION

region, was forced to independently regulate
power grid frequency through the use of the
available supply of high-sulfur and high-ash
coal, resulting in a dramatic deterioration in air
quality in the region (see figure).

Sources: Averin 2017, et al. Denisov et al. 2015a, 2016b; OSCE
Project Co-ordinator in Ukraine Donbas Environmental In-
formation System.

A significant number of environmental con-
sequences stemming from similar incidents
have been recorded (see box), with the causes
of the most severe consequences being quick-
ly removed or remedied where circumstances
permitted®. To reduce further potential threats,
hazardous substances were removed entirely
from the premises of some of the region’s in-
dustrial enterprises®, and at a number of water
treatment facilities active chlorine was replaced
with less hazardous agents (see next section).

A Swiss-based mission for the UN Office for
the Co-ordination of Humanitarian Affairs (UN
OCHA) which studied the situation in a 20-kilo-
meter zone along the contact line*, concluded

that while the number of environmentally haz-
ardous industrial sources is certainly significant,
yet the general history of the conflict testifies
to the absence of a sustained, targeted assault
on industrial facilities®®. In addition, as outlined
in the Minsk Agreements, the category of heavy
weaponry capable of inflicting major damage
to industrial infrastructure (e.g., tailings pond
dams) is banned on the territory of the conflict,
a condition which, while it did not lead to a
complete removal of heavy weaponry, severely
curtailed its use. These factors, combined with
the high degree of readiness among emergen-
cy services at major enterprises and among field
units of the State Emergency Service of Ukraine
indicate, in the mission’s opinion, that there is no
acute risk of significant incidents occurring un-
der the conditions that currently obtain in the
region, which could significantly aggravate the
already unfavorable environmental situation in
the region. The mission estimated the overall
risk level as “low” or “medium”.

Yet any violation of any of these conditions (e.g.,
intensification of hostilities, alterations to the
character of the conflict, obstructing emergen-



cy services’ access to facilities with significant
stocks of hazardous substances) would cer-
tainly significantly increase the risk of unprec-
edented environmental hazard, and thus, the
rapid expert assessment reflected in the study
commissioned by the OSCE Project Co-ordina-
tor concludes that under the most unfavorable
scenarios the potential for accidents which bear
serious environmental consequences remains
precariously high (see box).

Nearly 75 enterprises and municipal water facil-
ities have been identified which require special
attention. Areas with the highest risk includethe
Mariupol agglomeration, the agglomeration
of Toretsk — Horlivka - Yanakiieve, Makiivka -
Donetsk - Yasynyvate — Avdiivka. Other high risk
zones include the agglomerations of Mariupol,
Khartsyzk-Zures, Alchevsk-Irmino-Zolote and
Luhansk-Shchastia.
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Comparative analysis of hazards and risks affecting Donbas industrial facilities

A large part of Ukraine’s heavy industry facilities
are concentrated in the Donetsk and Luhansk
regions, with the main areas of production in
eastern Ukraine centered on coal mining, the
coke-and-chemicals and chemical industries,
metallurgy, and other environmentally hazard-
ous branches of industry. In the aggregate, there
were more than 5,500 industrial facilities in op-
eration in the region in 2013. The most environ-
mentally hazardous types of production include
coke and chemical plants, metallurgical works,
power plants, and chemical-related industries.
Damaged processing equipment employed in
these industries pose a potential threat to the
environment and population centers near the
facilities. Unscheduled, accidental releases of
pollutants impact air, surface and ground water,
and soil integrity. Tailing ponds located at min-
ing and industrial facility premises also pose sig-
nificant environmental risks from the contami-
nants that fill ash and sludge ponds, industrial
waste sediment ponds, industrial waste storage
locations (e.g., slag dumps), spoil tips, and raw
material storages.
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The risks of damage occurring to tailing pond
dams along the entire contact line are signifi-
cant. For example, the tailing pond of the Inkor
and Ko Research and Production Association
of the Phenol Plant Coke and Chemicals Enter-
prise, containing 400,000 cubic meters of waste,
is located in the town of Novohorodske in the
Donetsk Oblast near the contact line, a mere 400
meters from the military positions of the oppos-
ing sides. Failure of the tailing pond dam, which
has already been partially damaged during
shelling, may release significant chemical pol-
lutants into the Kryvyi Torets and the Siverskyi
Donets rivers, both sources of drinking water
for the Donetsk and Luhansk regions*'. A similar
risk exists for the Bakhmutka and the Siverskyi
Donets rivers in the event of damage to the tail-
ing pond dam of OJSC Bakhmut Agrarian Union
of the Donetsk Region*.

The tailing ponds of the Horlivka Chemicals
Plant, Styrol, Azot, Lysychansk Soda, and other
facilities of the mining, mining and processing,
metallurgical, coke-and-chemical and chemical
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branches of the industry also present potentially
severe environmental hazard.

The workshops and related divisions of Azovstal
Metallurgical Works located in Mariupol on the
shore of the Sea of Azov, close to the contact line,
pose a significant hazard for chemical pollution.
Further environmental threats are found in the por-
tion of the Sea of Azov which has been set aside to
house a sludge pond, and a TPP ash collector and
a cinder dump from an open-hearth and converter
steelmaking plant are located immediately on the
sea-shore. If damaged, these facilities would result
in major chemical pollution of the Sea of Azov.
Other potential sources of pollution for the Azov
Sea include the Siverskyi Donets, Kalmius, Mius or
Mokryi Yelanchyk rivers, all of which flow near the
contact line and through territories beyond the
military control of the Ukrainian government.

Taking into account the nature, location, and
vulnerability of industries within the conflict
area, likely routes of the accidental spread of
contaminants and their potential environmen-
tal impact, the OSCE Project Co-ordinator in
Ukraine has produced a rapid expert risk assess-
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Environmental risk assessment in the conflict area

S0 km
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ment identifying more than 70 industrial and 10
municipal facilities which meet designated cri-
teria and are classified as highly hazardous sites
requiring special attention.

ber 2017

Sources: D. Averin 2017; V. Yermakov, Center for Donbas En-
vironmental and Resource Restoration, State Environmental
Academy of Postgraduate Education, Ministry of Ecology
and Natural Resources of Ukraine; Donbas Environmental
Information System (OSCE Project Co-ordinator in Ukraine).
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CONCLUSIONS

m Following the onset of armed conflict in m From the onset of hostilities more than 500

eastern Ukraine, the number of enterprises
reporting pollution emissions and discharge
statistics to the State Statistics Service of
Ukraine has fallen by 65%. By 2016, atmos-
pheric emissions as reported by enterprises
submitting statistical reports had fallen to
96% of 2014 levels. Statistical reporting for
industrial emissions in territories beyond
Ukrainian government control is virtually ab-
sent.

According to data received from regular
measurements conducted at operational en-
vironmental observation stations, air and sur-
face water quality has, on average, remained
stable since 2014. There were isolated reports
of elevated levels of sulfates, chromium, zinc,
and manganese (in excess of 10 MAC) in the
Kalmius and Kalchyk Rivers. In this same peri-
od there were no reports received of acciden-
tal air pollution in excess of 5 MAC.

incidents and operational disruptions at in-
dustrial facilities have been recorded, some
of which resulted in environmentally haz-
ardous situations. A significant number of
industrial facilities persist in a state of high-
risk potential as sources of accident-induced
pollution.

According to a UN OCHA Special Mission, the
current risk of an industrial accident with sig-
nificant environmental consequences occur-
ring as a result of the armed conflict ranges
between “low” and “medium”. According to
an expert evaluation developed within the
framework of a study by the OSCE Project
Co-ordinator in Ukraine, if unfavorable sce-
narios materialize, the potential risk of inci-
dents with grave environmental consequenc-
es remains significant. More than seventy
enterprises and ten public utilities require
particular attention.
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Operational disruptions and flooding of mines

The mining industry — primarily the coal min-
ing industry — comprises the foundation of the
region’s economy. Prior to the start of the con-
flict in eastern Ukraine, more than 150 regional
coal mines operated in water drainage mode
(see box). The conflict in the Donetsk region has
caused disruptions in the overall operation of the
enterprises or of pump equipment at mines in
the following locations: Komsomolets Donbasu,
Lidiiivka, Vuhlehirska, Chervolyi Profintern, Bu-
lavynska, Olkhovatska, Trudivska, Cheliuskintsiv,
Kirovska, Pivnichna, Poltavska, Yasynivska-Hlubo-
ka, Kholodna Balka, Zhovtnevyi Rudnyk, Chaiki-
no, Shcheglovska-Hluboka, Yuzivska, Yunkom,
Butivska, Sviatoi Matrony Moskovskoi, as well as
the Abakumov, Skochynskiy, Rumiantsev, Gaiio-
voho, Karl Marks, Zasiadka, Lenin, Kalinin, and
Bazhanova mines.

In the Luhansk region, operational disruptions
were recorded for mines at the following lo-
Sukhodolska-Shidna, Pryvolnianska,
Nikanor-Nova, Kyivska, the Rovenkivske Mine
Administration,
trospilka, Kharkivska, Chervonyi Partyzan, Sam-
sonivska-Zakhidna, Pershotravneva, Proletarska,

cations:

Dovzhanska-Kapitalna, Tsen-

Bilorichenska, and also at the Frunze, Vakhru-
sheva, Cosmonautiv, Dzerzhinskogo, and Sverd-
lova mines.

During the ongoing conflict there have been mul-
tiple reports of infrastructure damage and power
outages at coal mining facilities, leading to disrup-
tions in mine water drainage, and in the complete
submersion (flooding) of several mines. Currently,
water drainage capacity is virtually non-existent
on the entire territory lying between the towns of
Horlivka and Yenakiieve, in the area of Pervomaisk,
and partially absent in the towns of Donetsk,
Makiivka, Shahtarsk, and Toretsk.

More than 35 regional mines are under immi-
nent threat of flooding or have been flooded
completely rendering them inoperative. Several
damaged or closed mines in the Donbas have
been dismantled.

The flooding of mines and their adjacent terri-
tories caused by power outages and damaged
equipment at mining industry facilities is a
prime factor in the potential pollution of ground
and surface waters that may come in contact
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with mine waters contaminated with e.g., iron,
chlorides, sulfites, and other mineral salts and
heavy metals. An especially acute danger is
posed by the flooding of mines that had been
purposed as waste storage facilities — a present
risk at the Oleksandr-Zakhid, Vuhlehirsk, and Ka-
linin mines located in the town of Horlivka in the
Donetsk Region.

The situation at the Yunyi Komunar mine pos-
es a singular threat: in 1979, an experiment on
reducing rock tension to enhance the safety of
coal bed processing® was conducted employ-
ing an underground nuclear explosion at the
site. Any present destabilization of the mine via
flooding could release up to 500 cubic meters
of radiation-contaminated mine waters into the
ground water table. Specialists state* that, giv-
en stable conditions and adherence to all tech-
nological specifications of site maintenance,
the risk of radioactive contamination release
outside the Yunyi Komunar - Klivazh system is
virtually non-existent. However, violations of
these specifications combined with the failure
to implement further stabilizing measures make
it impossible to rule out the mine’s eventual fail-
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ure and subsequent release of radioactive mate-
rial into underground aquifers.

According to some estimates*, during the peri-
od of conflict the total annual water drainage in
the Donbas has shrunk from 800 million to 400-
450 million cubic meters. If this trend should
persist, within a few years mine waters will begin
escaping into underground aquifers. The proba-
ble chemical consequences of the polluted mine
water coming into contact with the fresh water
table of the Donbas have not been studied on
a quantitative level, however some specialists
point to the long-term danger of deterioration
in the quality of water employed in irrigated
farming, potentially resulting in the partial salin-
ization of agricultural lands, and moving beyond
Ukraine to affect adjacent Russian territories®.
Large-scale mine flooding will inevitably result
in flooding of the surrounding territories and
surface subsidence, rendering buildings, struc-
tures, and communication systems inoperative,
and further affecting underground gas lines,
sewage and waterline systems, as well as ele-
ments of the Siverskyi Donets - Donbas water
supply system (see box).

OPERATIONAL DISRUPTIONS AND MINE FLOODING

Scale and possible impacts of mine flooding

According to estimates obtained by specialists operating within the research framework of the
OSCE Project Co-ordinator in Ukraine, more than 35 mines on both sides of the confrontation line

are currently in the process of being flooded®’.

Status of mines in eastern Ukraine

Coal mines Controlled territory U'}:‘:mg:ged Total
Operating mines 29 75 104
In water draining mode 16 17
In flooding stage 35 36
In liquidation stage 64 70
Total 37 190 227

*The estimates were obtained through rapid expert assessment. Numbers in italic are approximate.

In the future, some mines which are currently
in the liquidation stage will also be flooded*,
with the remainder shifted into water draining
mode.

The hydraulic interplay of mines is complicated.
For instance, today in the Luhansk region there
exists a threat of hydrogeological hazard due
to the uncontrolled release of mine water into

mine openings at Pervomaisk and Holubovsk
— inoperative mines located beyond Ukrainian
controlled territory. These facilities have hy-
draulic connections with operational mines at
the Pervomaiskvubhillia state enterprise, with
mines at Zolote, Karbonit, and Hirska.

The Pervomaiska mine has been undergoing
flooding since September 2015 when hostil-



Flooding of mines in eastern Ukraine
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ities disrupted the power supply to the mine.
The current rate of rise in water level in the
mine’s vertical shaft is 20 cubic centimeters per
day. If overflow levels are reached, the total ad-
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ditional volume of water moving from the Per-
vomaiska and Holubovska mines toward the
operational Zolote mine will be approximately
1,060 cubic meters per hour. In the aggregate,
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the water influx at the Zolote mine will equal
approximately 1,500 cubic meter per hour.
Structured studies®, and observations taken
across decades illustrate that the flooding of
the Donbas mines happened before, including
during wartime (1941-1944). The practice often
coincided with the release of colliery gases to
the surface, deterioration in the quality of ag-
uifer and surface water®, flooding of buildings,
structures and communications, and changes in
the physical and mechanical properties of the
underlying rock strata.

The Central Donbas water-bearing complex is
peculiar for its stacking of rock and coal beds.
The natural hydrogeological structure of the
rock mass has been disturbed by both coal and
mercury mine water drainage. Despite drainage
effects present at mine openings, the ground
water level of the near-surface zone is often lo-
cated at depths of 0-10 meters beneath the sur-
face.

In residential communities, it is not uncommon
to find large territories which are waterlogged
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(with groundwater depth up to two meters),and | evel of coal mines flooding in the northern section of central Donbas*
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deformation (due to soaking) may be intensified
resulting in additional damage to buildings and
structures. In the case of a complete flooding of
the mines in the territory, nearly 6,000 hectares
of highly mineralized contaminated mine water
would be discharged into freshwater pools and
tributaries, jeopardizing individual wells and
large water intakes that provide drinking water
to the Pervomaisk-Stakhanov area.

Based on the particular hydrogeological situa-
tion that obtains in these mining areas, and the
established empirical material on hydrofiltration
processes, a study evaluating natural and man-
made factors and commissioned by the OSCE
Project Co-ordinator in Ukraine presents here its
expert summary of findings on the environmen-
tal vulnerability of the underground aquifers of
the Stakhanov — Pervomaisk mining and resi-
dential agglomeration.

* As of 1 November 2017.
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Flooding levels of the Pervomaisk group of coal mines in the Luhansk Oblast*
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Vulnerability evaluation of the underground aquifers of the Stakhanov - Pervomaisk mining
and residential agglomeration
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The flooding of a large number of formerly op-
erational coal mines has the potential to spread
polluting processes to territories beyond the
immediate vicinity of the mines in question®'.
To establish, however, a comprehensive risk
evaluation of the situation requires addition-
al study, employing in-depth monitoring and
assessment of the hydrogeological situation
in order to accurately project potential threats.
Any actions taken to prevent adverse outcomes
require coordination between parties on both
sides of the contact line.

Sources: O. Ulytskyi, V. Yermakov Research Institute for En-
vironmental Safety and Management, State Environmental
Academy of Postgraduate Education, Ministry of Ecology
and Natural Resources of Ukraine®?, amended.

Colliery gases — primarily methane and radi-
oactive radon - pose an additional hazard.
These rise to the surface with the flooding of
mine facilities, potentially accumulating in the
basements of buildings and mine spoil tips and
heightening the risk of explosion, a risk that is
only exacerbated during periods of armed con-
flict*. Radon gas presents a further hazard at
ground water intakes®.
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CONCLUSIONS

m As a result of repeated power outages and m [f current scope of water drainage is disrupt-

suspended operations at a number of coal
mining facilities in the Donbas during the
armed conflict, recently updated information
currently identifies more than 35 mines in the
region which have been flooded entirely or
are in the process of being flooded. An addi-
tional 70 mines are undergoing the process
of liquidation, several of which will also even-
tually be flooded.

CHD estimates that during the period of con-
flict, annual water drainage from the mines of
the Donbas has decreased from 800 million
to 450 million cubic meters. Given the scale
and nature of the current process of mine
flooding occurring in eastern Ukraine, in
time, polluted mine water can be expected
to affect the quality of the ground aquifers
on both sides of the contact line, potentially
expanding across the Russian border. The es-
tablishment of the specific scale and expan-
sion routes of this phenomenon will require
additional investigation.

ed, hazards will be posed by non-operative
mines employed as storage for hazardous
and radioactive waste, including facilities at
Oleksandr-Zakhid, Vyhlehirsk, Kalinin, and
Yunyi Komunar.

Mine flooding can be expected to affect the
ground water levels and the geological sta-
bility of the land, resulting in land subsidence
and rendering non-operational city, village,
and industrial facilities and elements of mu-
nicipal infrastructure (including the regional
water supply system). No reliable quantita-
tive predictions of this impact have yet be-
come available.
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Water supply, water disposal, and waste removal challenges

With the onset of armed conflict there have
been systematic disruptions to the power sup-
ply, water supply, water drainage, and waste re-
moval systems in the affected regions. Reports
of damaged municipal sewage and water sup-
ply networks have emerged from the majority
of communities located along the contact line,
resulting in “optimal conditions” for accidental
polluting of the water supply.

In 2016, a discharge of effluents into the envi-
ronment was the result of the overfilling of the
Bakhmut Agrarian Union sediment ponds - an
incident directly attributable to the prevention
of the performance of schedule maintenance
at the ponds. Also in 2016, damage to the
treatment facility in the town of Dokuchaievsk
in the Donetsk region impeded disinfection of
the town’s effluents, leading to environmental
pollution. Fires were reported at water supply
chlorine storage facilities at the Donetsk Filter-
ing Station, Verkhniokalmiuska Filtering Station,
and others.

According to available data, in 2014-2017, oper-
ational disruptions were reported at several ma-

jor regional water supply facilities, including the
Siverskyi Donets-Donbas Canal; the Donetsk,
Verkhniokalmiuska,
ka, Horlivska, Slovianska, and Zakhidna Filter-
ing Stations; the Pivdenno-Donbaskyi, Dryhyi
Donetskyi, Aidarskyi, Molodohvardiyskyi, and
the Kondrashivskyi Water Lines, and other facil-
ities.

Mariupolska, Yenakiievs-

Challenges to the reliable and secure operation
of the regional water supply system were stud-
ied and included in the informational support
provided both to the Minsk Negotiation Process
Trilateral Contact Group® in 2015-2016, and
again in response to a request from UNICEF in
2017%S.

The Trilateral Contact Group study makes spe-
cific mention of: the high level of vulnerability
of the community water supply in the context
of armed conflict (the study also included the
population centers of Mariupol, Krasnoarmiisk,
and Volnovakha); and the heightened emergen-
cy hazard (e.g., flooding of Kramatorsk) in the
event of an emergency shutdown at pumping
stations near the contact line*’. To reduce the
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potential risk of an incident occurring, chlorine
(liquefied gas) in the water treatment and water
preparation systems has been replaced in part
with the less hazardous option of calcium hy-
pochlorite and on-site electrolytic hypochlorite
production cells®®,

Shared, interconnected elements of the regional
water supply that span the contact line allowed
the supply to remain generally operational dur-
ing hostilities®, a result that was possible due
to significant participation from humanitarian
organizations, including international organiza-
tions®°.

Yet another challenge is that posed to the emer-
gency response capability, which is often im-
peded by an inability to coordinate a ceasefire,
a condition necessary to ensure timely access by
repair crews to impacted areas and facilities. The
State-run MTOT Programme®' envisages urgent
measures covering capital repairs, reconstruc-
tion, and restoration of water supply and sew-
age, pump stations, and treatment facilities, as
well as research examining the potential for di-
versification of water supply sources and poten-
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tial system modernization. The Donetsk Region-
al Administration has announced its own plans
to reconstruct and build new treatment facilities
in fourteen communities in the Siverskyi Donets
basin over the next three years®. In the long-
term perspective, a full-scale modernization of
the outdated and chronically underfunded re-
gional water supply system is recommended®.

The general deterioration of the hous-
ing-and-utility services and environmental ef-
forts in the conflict area (see below) have also
impacted the waste management system, pri-
marily in communities along the contact line.
Damage to and a deficit of reliable utility com-
pany vehicles, the hazard of traveling through
the conflict area, and a general shortage of
funding have given rise to periodic difficulties
with household waste collection and removal to
landfills, a problem that was particularly acute
during the early stages of the conflict. Fire-fight-
ing at household waste landfills near the con-
tact line have proven to be a challenge®. The
overall situation is further complicated by the
large number of buildings and structures that
have been destroyed during hostilities, and the

inability to adequately remove the wreckage.
The challenges here lie in the need to demine
destroyed objects and clear the territory of un-
exploded munitions, and to identify additional
areas suitable to this type of waste disposal.

The State MTOT Programme® envisages urgent
measures to construct new landfills for solid
household waste in Kramatorsk and the Popas-
na District of the Luhansk Oblast, as well as the
reconstruction of the solid household waste
landfill located in the town of Kreminna in the
Luhansk Oblast.

The Luhansk Oblast Environmental Protection
Programme for 2016-2018 includes measures to
design and complete the construction of a solid
household waste landfill in the village of Osyn-
ove in the Novopskovsk District. The Donetsk
Regional Administration announced that a
pre-conflict programme to construct inter-dis-
trict (regional) landfills in Kramatorsk, Pokrovsk,
Kurakhovo, and Mariupol would also resume. It
further announced plans to construct transfer
stations with sorting elements in the towns of
Toretsk, Bakhmut, Sloviansk, Konstantynivka,

WATER SUPPLY, WATER DISPOSAL, AND WASTE REMOVAL CHALLENGES

and Lyman using regional budgetary funds for
the project.

The Oblast also plans to upgrade equipment
for rural areas, including arranging for separate
waste collection, resolving the issue of adequate
disposal of spent light bulbs and medical and
biological waste, and attracting investment for
deep waste processing®.
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CONCLUSIONS

m During the conflict, multiple disruptions have m The conflict has challenged solid household

been reported in the operation of both re-
gional water supply and water disposal sys-
tems and facilities, and incidents of the acci-
dental discharge of pollutants into bodies of
water.

On the whole, with support from the inter-
national community (specifically, under the
coordination mechanism of humanitarian
response (WASH Cluster), the regional water
supply system can be sustained in operation-
al mode. Yet, online maintenance and neces-
sary major future system upgrades are prob-
lematic due to ongoing hostilities.

waste management services, especially in
communities along the contact line. The lack
of adequate disposal services of traditional
household wastes is exacerbated by the un-
collected wreckage of military equipment,
buildings, structures, and infrastructural ele-
ments, whose disposal requires additional ca-
pacity, and is logistically impossible without a
prior demining of the territory and clearing of
unexploded munitions.

High-priority measures to expand solid
household waste disposal capacities are out-
lined in the State MTOT Programme and are
to be reflected in regional budgets. It will be
necessary in the future to upgrade the re-
gional waste management system, drawing
on pre-conflict domestic as well as foreign
experience.
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Impact on land resources, ecosystems, flora and fauna

The movement of heavy military equipment
in combat maneuvers or military exercises,
construction of fortifications, explosions, and
combustion of munitions all contribute to the
disturbance of topsoil, reducing its fertility and
disrupting the natural landscape. According
to estimates prepared by Environment-Peo-
ple-Law®, an explosion of 15,500 shells in a
225-square-kilometer territory near Savur-Mo-
hyla in the Shakhtar district of the Donetsk re-
gion dislodged, at minimum, 91,400 cubic me-
ters of soil. The profitable stewardship of land
damaged during hostilities is challenged by the
need to re-cultivate polluted and damaged soil.
These territories also require demining and dis-
posal of undetonated munitions.

The conflict in eastern Ukraine has deprived
large areas of forest and wind break strips. Ac-
cording to ForestWatch, in 2014 alone, 479 hec-
tares of the region’s forests were completely de-
stroyed®.

The biggest risk to forests in the region is that
posed by forest fires sparked by the explosion of
munitions or arson related to conflict tactics (see

box). Fires caused by the hostilities wrought the
worst damage on the forests along the contact
line. Significant tracts of forest suffered dam-
age from the movement of military machinery
and the explosions of munitions. Shell splinters
damage the bark, branches, tops of trees, and
soil, weakening forests or killing them outright.
Mechanical damage to root systems leads to the
deaths of individual trees and the loss of entire
forests’.

Significant damage to forests is also caused by
illegal tree felling to obtain wood for the con-
struction of temporary fortifications and for use
as firewood. These practices will serve to critical-
ly decrease forestation in the Donetsk and Lu-
hansk regions and hamper the field-protective,
soil-protective, water-protective, and recrea-
tional functions of the forests.

In territory beyond Ukrainian government con-
trol and along the contact line, the operation
of forestry facilities and emergency services is
often challenging or impossible. On both sides
of the 15-kilometer zone along the contact line
forest fire protection services were suspended
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shortly following the onset of hostilities. The
armed conflicted resulted in numerous deaths
and injuries to fire observers working in watch-
towers, and firefighters injured or killed trav-
eling to emergency sites and fighting fires in
areas and facilities littered with exploding muni-
tions. Paramilitary groups often refused entry to
fire engines traveling to sites of fires, even “reg-
uisitioning” some fire engines owned by the for-
est service. Among the regions of Ukraine most
vulnerable to fire, the suspension of forest pro-
tection services in eastern Ukraine during the in-
itial stages of the conflict resulted in a significant
increase in the number, spread, and intensity of
natural fires’'.

Additionally, forestry measures along the entire
contact line are logistically impossible without
a complete cessation of hostilities and demi-
ning of the region’s forest lands, and their inter-
ruption has further resulted in a significant de-
crease in reforestation efforts in the area, falling
from 5,634 reforested hectares in 2013 to 857
hectaresin 2015 and 1,665 hectares in 2016 (the
largest volumes of reforestation are recorded in
the Luhansk region)”.
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The State MTOT Programme”® envisages meas-
ures to restore forests through replanting efforts
and by facilitating processes of natural reforest-
ation, including reforestation in the areas de-
stroyed by shelling (burnt areas); forestation of
eroded land in the Luhansk region; cultivating
planting material for reforestation and foresta-
tion; surface pest extermination in stands of pine
woods; maintaining fire-guard and fire-chemi-
cal stations; extinguishing active forest fires; and
forest fire safety arrangements.

IMPACT ON LAND RESOURCES, ECOSYSTEMS, FLORA AND FAUNA

Remote analysis of the data on vegetation fires in Eastern Ukraine

Vegetation fires are common in Ukraine. Nation-
al forest services record between 4,000-6,000
forest fires annually, affecting up to 6,000-7,000
hectares, with the occurrence of grass fires be-
ing tens and hundreds of times higher. Accord-
ing to satellite imagery, 2010 saw 300,000 grass
fires, mainly due to the intentional burning of
agricultural crop residue left in fields. Many of
these fires triggered forest fires.

Southern and south-eastern regions of Ukraine
comprise those areas most vulnerable to fire in
Ukraine. The number of reported fires is tradi-
tionally higher than in the country’s central and
northern regions. Out of the two conflict-affect-
ed regions, the Luhansk region is characterized
by larger areas of pine forests located on the
Siverskyi Donets pine-forest terraces, a loca-
tion of frequent forest fires. The Donetsk region
is dominated by ravine deciduous oak forests,
where fires seldom occur.

One aspect of the conflict’s affect on the re-
gional environment is a heightened risk of fire

danger and an increase in forest fires when com-
pared to statistical norms. Reasons contributing
to these increases in both incidence and loss of
vegetation in the conflict area include:

« hostilities related to the transport and use
of munitions;

« large-scale displacement of the civilian
population fleeing areas of hostilities;

«  large-scale movement of troops and their
stationing, and subsequent failure to ob-
serve fire safety requirements in natural
terrains;

- disruption of forest fire protection services.

According to representatives of the Donetsk and
Luhansk Regional Forestry and Hunting Admin-
istrations, fire statistics are currently maintained
only in safe remote areas; thus, the only method
for estimating the number of fires in the military
conflict area is through the analysis of satellite
imagery. The number of fires is well registered
by a special spectral radiometer, MODIS, which
filters out most cases of vegetation fires from



other possible sources of infrared emission (in-
dustrial pipes and smokestacks, burning land-
fills, burning houses, shell salvos and munitions
explosions).

It should also, however, be noted that a large
number of low- and medium-intensity ground
forest fires are not reflected in the satellite data
because tree crowns block the signal. There-
fore, the number of registered ground forest
fires is consistently lower than actual numbers
of occurrences (precise estimations of ground
forest fires are possible only during on-site in-
spections).

On the whole, in 2014 MODIS registered 12,518
vegetation fires in the Donetsk and Luhansk
regions, including 405 forest and 12,113 grass
fires. Out of these, 4,867 were located in the hos-
tilities zone.

Analysis of fire frequency demonstrates that
the highest incidence of fires in 2014 was ob-
served in the Donetsk region (0.30 fires per
square kilometer), and in the conflict area
(0.303; in areas experiencing the most intense
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Average fire density per administrative region of Ukraine and Russia within and outside
of the conflict area during 2014 vegetation period
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hostilities, the number of fires per square kilo-

Fire density according to MODIS satellite data, July - August 2014
meter reached 93).

—— State border

On average, vegetation fire density in 2014 in Contact line
the conflict region exceeded that in neighbor- Roads
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ing regions of Ukraine and Russia located in the

same natural zone and characterized by similar m— Canals

meteorological and social-economic conditions it :
e 1 . Water reservoirs
by a factor of 1.5-27%. Factoring in the potential
Forests

for unrecorded ground fires, this difference is
even greater, demonstrating unambiguously
that armed hostilities significantly increased the
number of fires and resulted in direct environ-
mental damage.

®  Location of hostilities
in July — August 2014

The greatest number of vegetation fires in the
conflict area occurred in August 2014 (fires re-
corded to the South and East of the Mariupol -
Donetsk — Horlivka — Shchastia line, where most
armed clashes took place”). In neighboring re-
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Additionally, the number of grass fires in the
Donetsk region was twice as high as in neigh-
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Seasonal variations in fire intensity in regions of eastern Ukraine, 2014
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fires was comparable, which may be attributed
to a less intense engagement in hostilities in the

Luhansk region when compared to Donetsk.

According to expert assessments of the situa-
tion’¢, areas of pine forest affected by fire may
reach as high as 20,000 hectares, or roughly 22%
of all the region’s pine forests. Significant dam-
age was reported in some areas of the flood-
plain oak forests. In 10-15% of those areas, up
to 30-50% of trees have been decrowned and
trunks have experienced splintering. In the EPL
assessment, more than 80% of fires in the con-

August ‘Septemper

Dnipropetrovska Oblast
October

flict region in June-September 2014 occurred in
the steppe, forests, and agricultural lands”. In
the Ministry of Ecology and Natural Resources
of Ukraine estimates, fires affected 17% of the
forests and 24% of the steppes in the conflict
area’®. However, reliable estimates of the areas
covered by fires require additional data (includ-
ing high-resolution satellite images) and more
thorough studies, which have yet to be under-
taken.

Source: S. Zibtsev, V. Bogomolov, Eastern European Fire
Monitoring Center, National University of Life and Environ-
mental Sciences of Ukraine’®; amended.
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There are 135 natural reserves in the conflict
area, accounting for one third of the entire
nature reserves of eastern Ukraine. One hun-
dred twenty-four species of plants are includ-
ed in the Red Book of Endangered Species of
Ukraine, with 36 species in the European Red
List,

The hostilities in the Donetsk and Luhansk re-
gions polluted the lands and disturbed the
terrain of the natural protected areas. Multiple
nature reserves have suffered from the con-
struction of fortifications, forest cutting, and for-
est and steppe fires. On the whole, the conflict
in eastern Ukraine has affected about 60 nature
reserve sites®’. The operation of natural protect-
ed areas is further disrupted by the absence of
personnel, suspended funding, and the lack of
security on the territories of the Luhansk na-
ture reserves at the Khomutov Steppe, Kalmius
Reserve, Triokhizbenka Steppe, and the Donets
Flood Plain [i.e., the Prydontsovska Zapla-
va Reserve]®. Administrative documentation
and equipment were lost at the Donets Range
[Donetskiy Kryazh], Zuivskyi, and Kleban-Byk re-
gional landscape parks®.

o I
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Natural protected areas damaged during the conflict
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The funding and operation of the Meotida Na-
ture Park Protection Service in the Donetsk Re-
gion was suspended during 2015, although it
has now been partially restored®*.

IMPACT ON LAND RESOURCES, ECOSYSTEMS, FLORA AND FAUNA

According to the Ukrainian Helsinki Human
Rights Union, deterioration in protection effi-
ciency of nature complexes on territories con-
trolled by the Government of Ukraine is also due
to insufficient interaction between environmen-
tal institutions (Environmental Departments,
Environmental Inspectorates, Nature Reserve
Territories Directorates) and the Armed Forces
of Ukraine®,

The effects of hostilities and the destruction of
nature reserves and other ecosystems leads to
unpredictable changes in biological diversity.
Ungulate animals and birds have left the area
along the contact line®, Devastation of animal
and bird habitats, as well as mass poaching, re-
sult in reductions to their populations, including
the populations of rare species (e.g., the curly
pelican, which used Meotida as a nesting habi-
tat, and the largest colony of black-headed tar-
rocks in Europe which has disappeared from the
National Park)®’. Conversely, new species of the
region’s wildlife, including mammals (jackal),
fish (common sunfish), insects (Asian Lady Bee-
tle), and other species, have begun flourishing.
Due to the inability to harvest crops along the
contact line, the population of rodents is on the
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rise. A high density of foxes has been recorded CONCLUSIONS
in Shakhtarsk and Amvrosiivka Districts and

QTR ETEV oTe AW - ar-Td <Y elaRe eI SN i e el [yFIl m Combat maneuvers or military exercises, the m The conflict in eastern Ukraine has affect-
have been reported in the conflict area; and the construction of fortifications, explosions and ed about 60 natural reserves in the Donetsk
number of stray dogs has increased substan- combustion of munitions disturb the topsoil. and Luhansk regions. Currently, their pro-

tially. Furthermore, the region has witnessed a
growth in the number of non-indigenous spe-
cies of plants, e.g., sandbur grass (Cenchrus trib-
uloides), ragweed, Heracleum sosnowskyi, and

others®,

Given that ongoing requirements for the stew-
ardship of the nature reserves and biological
monitoring on the whole have been only par-
tially fulfilled, information on today’s condition
of flora, fauna, and natural communities in east-
ern Ukraine, reliable quantitative data in par-

ticular, remains fragmentary at best.

Utilization of the lands damaged by the hos-
tilities will be challenged by a need for their
re-cultivation, demining, and disposal of un-
detonated munitions.

Due to forest fires, mechanical damage, and
illegal forest cutting related to the ongoing
conflict in eastern Ukraine, large areas of for-
ests and wind-break strips have been lost.
This will critically decrease forestation in the
Donetsk and Luhansk regions and reduce
field protective, soil-protective, water-protec-
tive, and recreational functions of the forests.
Due to hostilities, in 2014, the region’s aver-
age density of forest and grass fires was 1.5-2
times higher than that recorded in neighbor-
ing regions of Russia and Ukraine. Current
exact estimates of vegetation fire areas in the
conflict area are unavailable.

tection and rehabilitation are challenged by
an absence of personnel, the suspension of
funding and area protection, and insufficient
interaction between environmental institu-
tions and the Armed Forces of Ukraine.

m The region has been experiencing changes in

biological diversity, including the disappear-
ance of some species, as well as uncontrolled
dispersion and growth in population of oth-
er species, including those that threaten the
sanitary and epidemiological conditions of
the territory and its agriculture.

Given that the needs of the nature reserves
and biological monitoring on the whole are
only partially met, information on the current
condition of flora, fauna, and natural commu-
nities in eastern Ukraine, reliable quantitative
data in particular, remains only fragmentary.
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Decreased environmental protection activities in the conflict area

The outbreak of hostilities paralyzed much of
the environmental activity ordinarily taking
place in eastern Ukraine. Environmental protec-
tion agencies and organizations were forced to
move or surrender large areas of their premises,
equipment, vehicles, and other resources®.

In a number of cases, paper and electronic ar-
chives were lost, including multiannual envi-
ronmental observation data. State, agency, and
industrial monitoring network stations discontin-
ued operations, including all activity at pre-con-
flict automated stations measuring air quality®.

Significantly, the services of a substantial num-
ber of qualified personnel were lost, as workers
either chose to remain with their organizations
but at alternative locations, or moved away from
the conflict area. Ukrainian Parliamentary Legis-
lation #44 from 2014 “On Temporary Measures
during the Anti-Terrorist Operation Period” sus-
pended scheduled and ad-hoc audits of indus-
trial facilities in the region (with the exception
of high-risk companies)®'. Due to the conflict,
centralized funding of a number of environmen-
tal protection enterprises was discontinued, in-

cluding the administration of protected areas
(see above).

In the 2015 analysis and Reconstruction Pro-
gramme®?, the World Bank, the European Com-
mission, and the United Nations noted that
investment in high-priority environmental re-
habilitation measures in the Donbas, estimated
at 30 million USD (with an additional 40 million
USD estimated in order to restore water supply
and sanitation), would only be possible after the
full-scale restoration of the environmental pro-
tection system in eastern Ukraine.

The impact from the initial disabling of the envi-
ronmental protection system in the conflict area
continues to be felt today. Some lost archival
information has yet to be restored, portions of
the territory are not covered by environmental
monitoring, and operations conducted under
conditions of non-transparency prevent access
to reliable information on the nature of the dam-
age to facilities. Atmospheric air control stations
belonging to the Donetsk Regional Hydromete-
orological Center in Donetsk, Makiivka, Horlivka,
Yenakiieve, and Toretsk are currently non-op-
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erational, as are stations of the Luhansk Hydro-
meteorological Center in Luhansk and Alchevsk.
11 of 25 observation stations in the Donetsk
region are currently in operation, and 4 of 11 in
the Luhansk region. In addition, surface water
quality monitoring stations of the Donetsk and
Luhansk Regional Hydrometeorological Centers
and Siverskyi Donets Basin Administration of
Water Resources located along the contact line
and in territories not controlled by the Ukraini-
an government are non-operational. Out of 39
Siverskyi Donets Basin Administration of Water
Resources stations in the Donetsk region, 20 are
operational, while 6 of 24 in the Luhansk Region
remain operational.

In the Donetsk and Luhansk regions, the oper-
ation of the State Environmental Inspectorates
remains problematic due to extant financial
and logistical issues. In the past two years, the
inspectorates were not provided with sufficient
fuel, oils, and lubricants, and have undergone
staff reductions with subsequent diminishment
of agency activities. According to the Ukrainian
Helsinki Human Rights Union%, by 2017, the
average number of monthly protocols on en-
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vironmental violations was 35, compared to an
earlier average of 80. The majority of recently
generated protocols relate to violations of forest
fire safety regulations, fishing regulations, and
waste management regulations.

According to the Ukrainian Helsinki Human
Rights Union®, environmental agencies have
pursued insufficient interaction with Armed
Forces and National Guard administration. As
evidence, the Foundation reports a complete
absence of any official disciplinary, administra-
tive, or criminal actions for non-compliance with
environmental protection measures in the con-
flict area being forwarded by divisions subordi-
nate to the Ministry of Defense during the entire
period of armed conflict. The National Guard of
Ukraine Central Administration reported to the
organization that national guard servicemen
were not prosecuted for non-compliance with
environmental protection measures in the con-
flict area in the Donetsk and Luhansk regions
during 2014-2016.

Funding for environmental protection activities
was slashed at the beginning of the conflict and

is now beginning to recover slowly. Not account-
ing for inflation, in 2016, capital and operational
expenditures for environmental protection in
the government-controlled territories account-
ed for 78% of the average environmental pro-
tection expenditures in the entire territory of
the Donetsk and Luhansk regions during the
period from 2009 to 2013 (including 96% in gov-
ernment-controlled territory of the Donetsk re-
gion and 45% of the Luhansk region)®. Untimely
and incomplete funding for nature reserves’ op-
erations jeopardizes the very existence of con-
servation areas, which were particularly affected
by the conflict.

In a positive outcome, exclusive of inflation, en-
vironmental protection expenditures in govern-
ment-controlled territories were increased by
150% overall in 2016 compared to 2014 (178%
in the Donetsk region and 86% in the Luhansk
Region)®. The Special Environmental Fund of
the Donetsk Region held reserves of 650 million
UAH at the end of 2016 compared to 235 mil-
lion at the beginning of the year, a result that
has prompted a restart of a gradual restoration
of the observation system. Six automatic air
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quality control stations have been procured in
the Donetsk Region — in Mariupol, Kurakhovo,
Mykolaivka, Kramatorsk, and Bakhmut. Drones
are scheduled to be procured for monitoring for-
ests and spotting illegal forest cutting®. At pres-
ent, the environmental priorities of the Donetsk
Region (also see previous sections) include
construction and reconstruction of the water
treatment facilities, improvement of waste man-
agement, protection of the forests and nature
reserves, environmental awareness-raising cam-
paigns, and, in future, renewable power genera-
tion®8, The State MTOT Programme® envisages a
broad range of actions to analyze and monitor
the environment in the conflict area, respond to
the direct environmental impact resulting from
the conflict, manage waste, restore forests and
natural protected sites, and step up protection
of the Siverskyi Donets River basin.

Yet, these recent, positive developments must
be considered in the broader context of a lack
of a full-fledged, systemic, and long-term ap-
proach to environmental protection — an out-
come possible only following a comprehensive
analysis of the environmental situation and the



environmental protection needs of the entirety
of government-controlled territory subjected to
conflict (as provided for, specifically, in interna-
tional and national recovery programs'®).

In the future it will be necessary to ensure co-
ordination of regional priorities and guarantee
essential and practical approaches to address
the environmental problems of eastern Ukraine.
The monitoring and protection of water and air
resources, waste management, development of
the natural protected area network, and other
strategic issues of environmental protection and
sustainable development must be reflected in a
cogent, and coordinated, national policy.

ENVIRONMENTAL ASSESSMENT AND RECOVERY PRIORITIES FOR EASTERN UKRAINE

CONCLUSIONS

m The onset of armed conflict virtually para-

lyzed many aspects of environmental pro-
tection in eastern Ukraine. The impact of the
initial disabling of the environmental protec-
tion system in the conflict area is felt even
today. Some lost archival information has
not been restored, part of the territory is not
covered by environmental monitoring, there
is a shortage of specialists, and financial and
logistical support issues persist. Adequate
interaction between environmental protec-
tion officials and the military is reported to
be lacking. Funding of environmental protec-
tion activities is being restored slowly. Audits
of economic entities in the conflict area are
banned.

m At the same time, growing environmental

expenditures in government-controlled terri-
tories has allowed for the gradual restoration
of the environmental protection system. Spe-
cific actions on restoration of the monitoring,
water supply, and sanitation systems, waste
management, forest protection, and devel-
opment of the network of natural protected
areas have been included in the plans and
implemented by the regional administrations
and under the State MTOT Programme.

Despite recent positive changes, there is no
systemic, long-term approach, which requires
a comprehensive analysis of the environmen-
tal situation and environmental protection
needs in the conflict area, as well as their co-
ordination with the strategic areas of national
and international policy in the sphere of envi-
ronmental protection and sustainable devel-
opment.
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Environmental consequences outside the conflict area

The armed conflict in eastern Ukraine affects not
only the region, but also the entire country, its
surroundings, and the global community.

Uncontrolled grass and forest fires in the conflict
area release substantial amounts of carbon into
the atmosphere from a combination of vegeta-
tion, steppe mat, and forest floor fires.

According to preliminary estimates, the conflict
may have caused an equivalent of between 400
and 600 thousand tonnes of carbon in the CO,
equivalent’® to be released into the atmosphere.
Over the same time period, by 2016, carbon di-
oxide emissions from stationary sources in gov-
ernment-controlled territories had decreased by
10 million tonnes compared to 2014 levels, and
by over 30 million tonnes compared to the en-
tire territory of the Donetsk and Luhansk regions
in 20132, The atmospheric air and the ozone
layer are also affected by jet aviation and multi-
ple rocket launch systems employed during the
conflict.

It has been noted that the damage inflicted
upon and disruption to operations of Donbas in-

dustrial facilities, including uncontrolled flood-
ing of the coal mines, poses a pollution hazard
to the drainage basin of the Siverskyi Donets
transboundary river, transboundary ground wa-
ters, and the water basin.

Reduced coal production in government-con-
trolled territories and the increased reliance
on nuclear power in the country’s power gen-
eration (from 25% to 37% between 2013 and
2015)'% may raise the risk of accidents due to in-
tensified NPP operation™, If “dirty” Donbas coal
is replaced with imported coal, characterized by
an even higher content of sulfur and other pol-
lutants'®, increases in the amounts of pollutant
emissions in the areas of Ukraine’s TPPs are in-
evitable.

The continuing need for military training rang-
es increases the burden on the territory, specif-
ically on the nature reserves outside the conflict
area'®. Lastly, repeated accidents at munitions
depots outside the armed conflict area (Kharkiv
and Vinnytsia regions) pose a significant hazard
for both the civilian population and the environ-
ment of Ukraine.

ENVIRONMENTAL CONSEQUENCES OUTSIDE THE CONFLICT AREA

CONCLUSIONS

m Armed hostilities may potentially alter Ukraine’s
contribution to global greenhouse gas emis-
sions (including through increased emissions
resulting from wildfires, and decreases due to a
decline in industrial production).

Physical damage and disrupted operations at
regional industrial facilities poses a potential
pollution hazard in both transboundary wa-
ters and the Sea of Azov.

Reduced coal production in the region com-

bined with further growth in the depend-
ence on NPP-generated electricity in Ukraine
increases the risk of accidents, whereas the
replacement of Donbas coal with imported
coal may increase pollutant emissions in oth-
er regions of the country.

m The need for military training ranges increas-
es the burden on nature reserves outside the
conflict area. Repeated accidents at munitions
depots outside the conflict area pose height-
ened environmental and civilian hazards.




I PRIORITIES FOR REDUCING ECOLOGICAL

HAZARDS AND IMPROVING
THE ENVIRONMENT IN EASTERN UKRAINE

The following recommendations are primarily intended for
the government authorities of Ukraine (including regional
and local authorities and their subordinate organizations).
However, implementation in most cases will be more efficient
with the involvement of research and non-governmental or-
ganizations, including members of the international commu-
nity interested in resolving the environmental problems in
the Donbas'”.

Draft recommendations prepared under this project’® were
discussed with government authorities at an OSCE Project
Co-ordinator in Ukraine round-table on September 4, 2017.

Their revision, provided below, takes into account the com-
ments, proposals, and additional conclusions based on the
analysis of environmental issues in eastern Ukraine obtained
during this study, as well as proposals from other publications
and processes on environmental issues and future areas of en-
vironmental rehabilitation of eastern Ukraine'®.

The recommendations are subdivided into four categories:
(1) "Yesterday” - actions required as a foundation for ad-
dressing broader issues, and whose implementation should
already have begun or is to begin presently;
(2) "Today” - actions required for the reduction of envi-
ronmental risk, and whose implementation is required in
the near future;
(3) “Tomorrow” - actions required for the restoration of
environmental activities in the area, and which are to be in-
cluded in mid-term governmental action planning;
(4) "The Day After Tomorrow” — actions advisable (and re-
quired) to be taken in the more distant future, which, how-
ever, needs to be prepared already now.

The first two categories are elaborated in greater detail, while
the third is presented at the level of general priorities, meaning
that its content will require a fully open process of articulating
national and local priorities and resources. The fourth category
is outlined on a more general, strategic level.






(1) Yesterday: Information and analysis

Although the volume of information on environmental issues in the con-
flict area in eastern Ukraine has rapidly increased, uncertainty and differ-
ences in the interpretation of data related to this information have arisen.
Examples may include an assessment of the immediate effects of the hos-
tilities on the condition of the environment, environmental hazards posed
by industrial facilities in the conflict area, or environmental issues related
to mine flooding. If the nature of most issues today is clear in principle,
their scale and especially their specific attributes and impact continue to
stir debate due to a shortage of information and methodological uncer-
tainty. A pressing need exists to systematize the available information and
identify remaining data gaps, establishing facts on the environmental sit-
uation and sources of environmental hazards located within the conflict
area in order to formulate a cogent basis for further action. Apart from
organizing the available data, compiling a collection of the missing infor-
mation and analytical work requires obtaining data from certain sources
to which access is still often restricted.

1.1. Systematize the available data about the environmental situa-
tion and about the sources of environmental hazard within the con-
flict area, and arrange broad dissemination of the respective data
and access to them in order to enable decision-making.

Establish a large-scale, comprehensive inspection and assessment of the
environmental status of the conflict territory in general, and of specific ar-
eas of particular environmental, sanitary-epidemiological, and economic
interest'°.
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Systematize and analyze available series of regular observations on a
broad range of indicators to obtain a comprehensive picture of changes
(or the absence thereof)'"".

Establish a dedicated center at the Minecology for the collection, analysis,
and regular publication of information on the environmental situation in
the conflict area; establish a mechanism for interagency exchange of in-
formation and data analysis''2

Reqgularly publish relevant information on the environmental condition of
the conflict area on the Minecology website''s.

Non-governmental organizations should regularly collect and publish
data on the environmental issues facing eastern Ukraine (including the
establishment of a joint NGO portal, and engaging in outreach to mass
media, local authorities, and the general public)', maintain public control
over the operation of the environmental protection services and agencies
located within the conflict area.

1.2.Take inventory of the gaps in information about the environmen-
tal situation and sources of environmental hazards in the conflict
area, and organize targeted studies to fill those gaps.

Systematically inspect the soil and bottom sediment composition in the
conflict area.

1
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Restore and intensify regular environmental monitoring of all environ-
ments in the conflict area, including systematic use of remote sensing
data, comparison of the current environmental condition with historical
data (for instance, with respect to ground-water quality)'™.

Investigate (including both high-resolution satellite imagery and field
activities) the condition of forest and other natural vegetation, field-pro-
tecting windbreak strips, damage from forest and grass fires, soil degra-
dation, and conditions of key animal and plant species within the nature
reserves''s.

Perform a forward-looking assessment of the impact of mine flooding
that addresses environmental conditions, hazardous geomorphological
processes in communities, the quality of ground and surface waters, and
transboundary impact'"’.

Assess the radiological situation in the conflict area''®.

Arrange for operational inspections of the impacted territories using or-
ganizations’and agencies' mobile laboratories'". Provide the local author-
ities and population with the equipment for express analysis of the envi-
ronmental situation in the conflict area'®.

Fill gaps in statistical reports by conducting additional statistical research
and soliciting expert opinions (including the uncontrolled territories) and
the disaggregation of retrospective statistical information for the purpos-
es of data comparison.

YESTERDAY: INFORMATION AND ANALYSIS

1.3. Make arrangements for unimpeded access to other informa-
tion about the state of the environment and natural resources in the
Donetsk and Luhansk regions.

Ensure open access to the current and past data held by the central and
local authorities on the condition of the air, surface and ground waters,
soils, drinking water, and other pertinent information on the environmen-
tal situation in the conflict area'.

Ensure open access to the results of studies on environmental issues in
eastern Ukraine carried out by, or via request of, international organiza-
tions'?2,



(2) Today: Reducing ecological hazards from major sources

The conflict in eastern Ukraine rages on, thus, there remains a risk related
to the impact of hostilities at both natural sites and industrial and munic-
ipal infrastructure facilities that pose an increased environmental hazard
while playing a critical role in the livelihood of the region’s population. In
order to effectively plan and implement urgent measures aimed at reduc-
ing the hazard from major sources within the conflict area, it is necessary
to maintain a continuously specified and updated assessment of this haz-
ard. This assessment should further serve as the basis for the following:
the regular planning and allocation of resources, including financial; for
systematic risk management and mitigation, including the maintenance
of sufficient means and resources to ensure timely response to potential
accidents; and for the adoption of political measures within the frame-
work of the negotiation process.

2.1. Regularly update the inventory of the industrial and municipal
facilities that have become, or hold the potential to become, major
sources of environmental hazard as a result of armed conflict.

Perform an environmental audit of man-made facilities and develop rec-
ommendations for the safe operation of said facilities'. Develop a de-
tailed cadaster of industrial facilities, mines, and public utilities, employing
satellite data, among other methods'*.

Take inventory of the power supply, water supply, sewage, and household
waste management at infrastructure facilities where disruptions in opera-
tion may jeopardize civilian health and safety'>.

PRIORITIES FOR REDUCING ECOLOGICAL HAZARDS AND IMPROVING THE ENVIRONMENT IN EASTERN UKRAINE

Develop additional local environmental monitoring programmes to sup-
port safe operation plans for individual enterprises'?.

Perform field studies and monitor the situation at specific mines to opti-
mize both their operation and shutdown procedures'?.

Assess the environmental hazards posed by the transportation of chem-
icals in the conflict area with the aim of developing measures to prevent
severe accidents (in line with the EU Seveso Difective)'%,

Take inventory of waste generation sites and propose recommendations
on their use and/or elimination'®.

Analyze the safety of enterprises located within the territories not con-
trolled by the Government of Ukraine,

2.2. Implement urgent measures to reduce the risk posed by the larg-
est industrial and municipal sources of environmental hazard, includ-
ing by establishing and ensuring sufficient means and resources to
respond to emergencies in hazardous areas.

Increase the readiness and capacities for a timely response to emergen-
cies™, including at the sites of large industrial facilities'*.

7
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Restrict the use of hazardous substances in the conflict area and transport
them outside its boundaries; organize and arrange hazardous substance
storage sites'®,

Reduce the use of active chlorine at public utilities and replace it with oth-
er agents',

Increase the ability to evacuate the population from areas of high hazard,
provide the population with information on the availability of emergency
shelters'>.

Ensure the operation of an early warning system for the population and
local authorities in the event of industrial accidents in the conflict area'®.

Restore and stabilize water drainage from flooded mines in order to main-
tain ground water levels at safe depths'¥’.

Develop basin and territorial management schemes for the ground water
level regime based on mine flooding impact predictions'®,

Determine priority investment to enhance the stability of the region’s wa-
ter supply system, restore damaged water supply system facilities, treat
household and industrial effluents and to address the needs of other as-
pects of municipal infrastructure.

Conduct urgent measures to collect and eliminate building and structural
refuse, and military and civil equipment destroyed in combat' and co-

TODAY: REDUCING ECOLOGICAL HAZARDS FROM MAJOR SOURCES

ordinate these efforts with actions to demine the territory and clear it of
undetonated munitions.

Conduct strategic assessments of the entire range of planned measures to
restore the Donbas™'.

2.3. Political measures to preclude hostilities near the sources of
heightened environmental hazard, to enable international monitor-
ing, and to take preventive measures in relation to high-hazard in-
stallations.

Opposing parties in the conflict must abide by a set of ceasefire meas-
ures and the subsequent withdrawal of heavy weaponry from the conflict
area'.

Opposing parties in the conflict must cease hostilities at sites of significant
sources of environmental hazard',

Opposing parties in the conflict must refrain from placing military instal-
lations and staging positions near highly hazardous industrial facilities
and other facilities required for the sustenance of the local population
(including water supply); both sides must refrain from attacking these
facilities™*.

Ensure conditions for the operation and maintenance of industrial enter-
prises and life-sustaining infrastructure facilities in the conflict area, pro-
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vide quick and unobstructed access to them for maintenance and service
personnel™,

Hold regular discussions within the Minsk Negotiation Process Trilateral
Contact Group or other negotiation mechanisms in order to coordinate
risk management for major environmental hazard sources, including dis-
cussions on preventing adverse environmental and geological effects of
coal mine flooding'.

Employ information on the environmental situation and environmental
hazard sources within the conflict area to maintain and develop the nego-
tiation process'.
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Disseminate information on the environmental situation within the con-
flict area at the international and European levels (including within the
frameworks of the UN and the EU) and employ international mechanisms
to draw additional attention to environmental issues in the conflict area in
eastern Ukraine™8,
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(3) Tomorrow: Restoring environmental activities in the region

The heavily industrialized Donbas has long stood as one of the more en-
vironmentally stressed regions of Ukraine, accounting for a large share of
emissions into the environment and waste in the country. Many areas in
the Donetsk and Luhansk regions are heavily polluted by mining, metal-
lurgy, chemical industry, and heavy machine building facilities.

Today, this baseline is exacerbated by conflict-related environmental is-
sues. Yet the situation in the government-controlled territories allows for
the resumption of activity by core state and local administration institu-
tions, including those responsible for environmental protection. This step
is necessitated both in order to restore environmental protection activities
limited by the conflict, and to plan and implement any potential Donbas
rehabilitation programmes.

3.1. Restore and enhance the organizational and legislative founda-
tions of environmental protection.

Among other measures, it is necessary to restore the operation of the en-
vironmental protection system agencies and public utilities'*, and to en-
hance environmental protection legislation in keeping with environmen-
tal priorities evident in the conflict area and which reflect international
and European experience’®.
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3.2. Restore, expand, and automate pollution monitoring, control,
and environmental reporting in the conflict area.

Among other measures'’, provide material support in order to restore,
adapt, and modernize observation networks in all spheres, including pol-
lution monitoring of water, air, natural soils, and agricultural lands, forests,
flora and fauna, radiation background levels, drinking water, and geolog-
ical environment (especially during mine liquidation and in the post-lig-
uidation period), and to address the use of natural resources, and long-
term monitoring of “delayed” conflict impact. Apply remote monitoring
approaches (drones, space images) in difficult-to-access territories and
monitor territories not under government control under the auspices of
international organizations. Train personnel in modern analytical meth-
ods. Restore local authorities and operation of environmental control sys-
tems. Promote inter-agency monitoring and coordination in the conflict
area and interaction with the monitoring programmes of line agencies,
private business, and non-governmental and research organizations.

3.3. Restore and upgrade industrial and municipal waste manage-
ment systems.

Among other measures, restore regular waste removal in communities's
and conduct strategic planning addressing waste management in the re-
gion, taking into account its degeneration during the conflict and its need
for reconstruction or new construction. Arrange for the safe storage of
waste generated in the aftermath of the conflict and its use in produc-
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tion activities. In the future, modernize the waste management system in
line with the decentralization of the state administration and local experi-
ence™? in the implementation of modern technologies (waste separation
and separate processing'* and the withdrawal of useful components), the
application of new organizational and economic models (including that of
small business potential). Conduct systematic improvements in the quali-
ty of statistical data on household and industrial waste.

3.4. Modernize the use and protection of the region’s surface waters
based on the basin approach, restore and modernize water supply
and waste water treatment systems.

Among other measures'>, conduct strategic planning of the use and pro-
tection of the region’s water resources, taking into account sources of en-
vironmental hazard and based on the basin approach. Restore the water
supply and sewage in the region and conduct strategic planning address-
ing its further development, taking into account the necessity of radical
infrastructure modernization.

3.5. Ensure full management of natural protected areas, accounting
for the necessity of rehabilitation of areas affected by hostilities.

Among other measures'®, ensure adequate funding for natural protect-
ed areas, taking into account the specific nature of their operation under
conflict conditions; ensure that local administrations provide protected
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areaswith vehicles, office equipment, and information materials, and con-
duct remote probing and recording of environmental conditions and their
disturbance. Conduct employee training at natural protected areas on the
specific requirements of working in conflict area. Conduct strategic plan-
ning of protected areas development in the region; conduct development
and pursue approval of new projects for the maintenance of individual
sites. Conduct territorial demining and clearing; restore nature reserves;
and take actions aimed at the prevention of further damage. Develop
mechanisms to engage communities (environmental, human rights, etc.)
in the provision of assistance to protected areas and their employees; or-
ganize volunteer-based assistance to the most affected sites.

3.6. Restore other damaged lands, water bodies, forests and wind-
break strips.

Among other measures™’, demine and clear remaining munitions from
agricultural and other lands, forests, windbreak strips, watersides and bot-
tom sediments in bodies of water. Implement urgent measures for bank
protection and restoration of water protection areas. Implement meas-
ures to promote the chemical melioration of soils. Conduct forest restora-
tion through planting and facilitation of natural restoration (reforestation
in stands destroyed by shelling, forestation of eroded lands, cultivation
of material for reforestation, forestation, and surface pest extermination
in pine stands). Ensure forest protection from fires; maintain agency fire
guard and fire-chemical stations; capacities to extinguish active forest
fires, and make arrangements for forest fire safety.
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3.7. Respond to the impact resulting from altered flow and deteriora-
tion in the quality of mine waters, modernize principles and practices
of both operating and closing mines, and rehabilitate areas damaged
by mining.

Among other measures', implement steps to protect against mine sub-
mergence and flooding in order to preclude the development of hazard-
ous geological processes and eliminate or reduce their adverse impact on
the territory within acceptable parameters. Diversify water supply sources.
In the future, modernize principles and practices of mine operation, clo-
sure, and restoration, in a manner that conforms with international expe-
rience’®.

3.8. Expedite the introduction of principles and methods for reducing
the environmental impact of defense activities into the field opera-
tions of Ukraine’s Armed Forces and National Guard units deployed
in the region.

Among other measures'®, step up cooperation between environmental
protection agencies and the Department for Civil-Military Cooperation
of the Armed Forces of Ukraine with the objective of ensuring that ser-
vicemen abide by environmental legislation when conducting non-com-
bat related activities; systematically inform unit commanders about the
presence of environmentally hazardous facilities and nature reserves in
areas of their activities; inform commanders of legal requirements for the
protection of nature reserves and hazardous facilities which includes the
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preparation of relevant reference and cartographic information; improve
mechanisms for acquiring approval from the environmental protection
agencies in the organization of temporary military training areas; and or-
ganize regular environmental awareness-raising activities and training for
servicemen as part of military-patriotic campaigns'®'. Increase the number
of AFU units involved in environmental issues'®,

3.9. Expand awareness-raising activities on environmental protec-
tion in the conflict area.

Among other measures'®, increase outreach activities regarding environ-
mental and civil defense issues in the conflict area; prepare and dissemi-
nate special information formats available to the general public (leaflets,
video information on the internet) on the environmental situation in the
conflict area, sources of environmental hazards and rules of behavior in
critical situations. Leverage NGO and mass media (including television)
capabilities for the hosting of informational campaigns and disseminating
environmental information; regularly publish information on the Minecol-
ogy site.
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(4) Day after Tomorrow: Environmental future of the Donbas

The future of the Donbas is uncertain, and mid-term prospects can be dis-
cussed only on the level of implementing specific political and economic
scenarios. However, if events develop favorably, with the restoration of
Ukraine’s territorial integrity, the long-term perspective offers a unique
opportunity for the reorganization and modernization of the region’s
economy.

Elements of modernization, in line with contemporary views on economic
and environmental efficiencies, were already set up during the pre-con-
flict period, when the most advanced facilities (such as the Zasiadko Mine,
DTEK and Metinvest facilities) began implementing new technological
solutions and approaches.

On the whole, however, industry in the Donbas remains among the most
energy-intensive in the world and presents opportunity for significant
efficiency improvement in terms of energy consumption, pollutant emis-
sions, the reduction of its “carbon footprint” If implemented, this potential
for improvement may result in a competitive increase along with a clean-
er environment, which would benefit the welfare of the regional civilian
population.

Ensuring support for the main actors interested in the future development

of the Donbas may serve as the basis for ensuring the necessary political
will, technologies, and investment.

DAY AFTER TOMORROW: ENVIRONMENTAL FUTURE OF THE DONBAS

4.1. Develop a comprehensive concept for the economic restructur-
ing of the Donbas on the basis of green economy and effective adap-
tation to climate change.

Among other measures'®, account for and apply the principles of a“green”
economy'®, closed-cycle circular economy featuring the multiple turno-
ver of products, efficient adaptation to climatic change'®, and regional
development scenarios and strategies'’.

4.2. Hold broad discussions of the concept with central and regional
authorities, local governments, and representatives of industry, busi-
nesses, and the public.

Among other reasons, in order to support and attract domestic and for-
eign long-term investment.



ENVIRONMENTAL ASSESSMENT AND RECOVERY PRIORITIES FOR EASTERN UKRAINE

REFERENCES

A6u60K 0., 2017. «CerofiHs y HaC OrpOMHOE KOJIMYECTBO HayUHbIX OTKPbITUN». Yem XKMBET pa3feneHHblil BOMHON HauroHanbHbIN NpUpPOAHbIN
napk «Meotuga»? // «OctpoB», 27.07.2017

ABepiH [1., 2017. KabiHeTHe gocnigkeHHn «Bu3HaueHHA WKOAW, 3aBAaHOT fOBKiNO Ha cxoai YKpaiHu» ana KoopanHatopa npoekTtie ObCE
YKkpainu. Kunis, 13.07.2017

ABepuH [1., MoaTypkuH [., 2015. SKonornyeckni KankaH «pecnybnmk» // «MNétp n Masena, 22.07.2015

Bynatunk B., ABepuH [l., 2017. Ha rpaHu KatacTpodbl: YacTb Tepputopuii [loH6acca MOXET CTaTb HENPUIOAHON ANA XW3HW B TeYeHue 5-10 net
// «OcTpoB», 26.05.2017

BywieHko A. (peg.), 2017. Ha MeXi BUXMBaHHSA: 3HWLLEHHA JOBKINAA nif Yac 36poiiHoro KOHGNIKTY Ha cxopi YKkpaiHu. YKpaiHcbKa fenbciHcbKa
cninka 3 npas noguHu. Knis

BoruixoBcbKa A., 2015. flocnigkeHHs EMNJT BnamBy BiicbKOBKMX Ail1 Ha AOBKiNNA Ha cxoai YKkpainu // Ekonoris. MNpaso. JlioguHa, N2 23-24 (63-64)
letbmaH B., 2015. BifiHa i 3anoBigHi TepuTopii // AcouiaLia NpMpoR0OXOPOHHNX TepUTOpI YKpaiHu
Monog B., Conskog W., LLlerones [. (pea.), 1971. lnaporeonorusi CCCP. . VI. loH6acc. Mocksa, «<Hegpa»

'Y ONC B JoHeLkon obnactu, 2009. 3emna TpeBory Haweii. Mo matepranam [oKnagoB 0 COCTOAHUM OKpY»KatoLell NPYPOoaHON cpefbl B
[JoHewkoin obnacty B 2007 — 2008 rofax. MMHNCTEPCTBO OXpaHbl OKpY»KatoLLeil IpupoaHoii cpeabl. locyaapCcTBEHHOE ynpaBieHNe OXpaHbl
oKpy»atoLuer npupoaHoli cpeabl B [loHewKo obnactu. [JoHewLK

Jenuncos H., ABepuH [1., fOwyk A., J1oik U., lOpuaba f., 2017. MpnoputeTbl CHUKEHNA SKOMOTMYECKON ONACHOCTY 1 03[0POBIEHNA OKPY»KatoLLen
cpenbl Ha BOCTOKe YKpauHbl. MpeaBapuTenbHblil BapuaHT/Matepuans! ans obcyxaeHus ana KoopauHatopa npoektos OBCE B YkpaviHe.
Knes, 04.09.2017

JOypHes [l., 2017. Mopa 5im oTcTynaTth ¢ [loHbacca: cTano M3BeCTHO cofepxaHue cekpeTHoro goknaaa // MKRU, 11.07.2017

3nbues C., boromonos B., 2015. CpaBHUTENbHbIN aHaNU3 CylyYaeB pPacTUTENbHbIX NOXKapoB B 30He ATO 1 Ha npueraloLWwmx TeppuTopuax Ha
ocHoBe AaHHbix MODIS 3a nepuog 1.04 — 31.10.2014. PervioHanbHbl BOCTOYHOEBPOMENCKNIA LLEHTP MOHUTOPMHIA NoXapoB. KpaTkuii otyet
ana dkosornyeckonm cetn «3onx». Kues, 29.03.2015

o1



ENVIRONMENTAL ASSESSMENT AND RECOVERY PRIORITIES FOR EASTERN UKRAINE

Kvpunnos ., 20176. [loH6acc 3aKkpbiBaeT waxTbl // Paguo «CBobopaax, 14.07.2017

Konrywesa O., 2017. Ceprinn Hatpyc, oupekTop genaptaMmeHTy ekonorii Ta npupogHux pecypcis [JoHewbkoi OJA (iHTepB'io) // YkpiHbopm,
19.04.2017

MTOT, 2016. lepaBHa LinboBa Nporpama BiffHOBIEHHSA Ta PO36yA0BM MUPY B CXifHMX perioHax YKpaiHu, MiHicTepCcTBO 3 MMTaHb TUMYaCoOBO
OKYMOBaHVX TEPUTOPIIA Ta BHYTPILIHBO NepemilleHmnx ocib YkpaiHu. Knis, 26.12.2016

Hab6uaHew 10., 2017. OueHKa BO3MOXHOT0 BANAHUA KOHONNKTa Ha BOCTOKe YKpauHbl Ha KauecTBO MOBEPXHOCTHbIX BoA. IHpopMaLMOHHBI
MmaTtepwuan ana KoopguHatopa npoektoB OBCE B YkpaviHe. YKpauHCKUiA FMAPOMETeOPOIOrMYeCKNin MHCTUTYT focynapCTBEHHOM Cy»KO6bl
YKpaviHbl Mo Ype3BblyaliHbIM cUTYaLmaM U HaumoHanbHoM akagemumy Hayk YkpauvHbl. Knes, okta6pb 2017

HopeHko K., 2015. Hacnigku po3puBiB cHapAgis Ha cxofi YKpaiHu: noHiBeueHa oTpyeHa 3emna // Ekonoris. Mpaso. JlioguHa. Ne 23-24 (63-64)

«OcTpoB», 2016. B [loHeLKo 061acTi B HenocpeAcTBeHHOM 6n130CTy OT NpoBefeHNA 6oeBbix fencTauii ropen noanroH TbO // «OcTpoB»,
19.07.2016

«OcTpoBy, 2017. B JlyraHcKoii 06nacTvi TOCTPOAT MOIUFOH TBEPAbIX ObITOBbIX 0TX0A0B 3a 10 MunnmoHos // «OctpoBy, 03.02.2017

C[1 BYBP, 2017. 3BiT npo nonboBi gocnigxeHHA ana KoopanHatopa npoektis ObCE B YkpaiHi. Ciepcbko-floHeLbke bacenHoBe ynpaBniHHA
BOAHVX pecypciB. CNoB'AHCbK, BepeceHb 2017

Ypanog |., 2017. LInknu TexHoreHHoi TpaHcpopMaLlii reooriyHoro cepefoByLLa Ta CTBOPEHHA CUCTEMYM eKOoJIOoriuyHOT 6e3nekn MiBHIYHO-
CxigHoro [loH6acy. [lncepTaLia Ha 30006yTTA HAyKOBOrO CTyrNeHsA AOKTOpa FeoIoriYHUX HayK 3a cnevjianbHicTio 21.06.01 — ekonorivHa
6e3neka. HalioHanbHa akagemia Hayk YKpaiHu, [lepkaBHa ycTaHOBa «IHCTUTYT reoximii HaBkonuwHboro cepeposuiia HAH YkpaiHu». Xapkis

Ynuubkui O., Epmakos B., 2017. AHani3 NOTOYHOT rifporeonoriyHoi cuTyaLii B yMOBax HEKOHTPOIbOBAHOMO 3aTOMIEHHA FiIPHUYMX BUPOOOK
BYFiNIbHMX LWIAXT Ta BM/MB LibOro npoLiecy Ha GopMyBaHHSA AKICHOro CKnagy NOBEPXHEBMX Ta MiA3EMHUX BOJ, B Mexax TepuTopiii [JoHeLbKoi

Ta JlyraHcbkoi obnacteii. IHbopmaLinHuin matepian ana KoopavHatopa npoekTis OBCE B YkpaiHi. HaykoBo-fgocnifgHui iHCTUTYT eKONOriYHOi
6e3neku i ynpaBniHHA [lepxaBHoi eKonoriyHoi akaaeMmii NicAAMNIOMHOT OCBITM Ta ynpaBniHHA MiHicTepcTBa eKonorii Ta NpUPOAHMX pecypcis
YKpaiHu. Kuis, »oBTeHb 2017

Oununnosa A., 2016. Peka 13 otxoaoB. baxmyTckoMy paiioHy yrpoxaet sKonornyeckas katactpoda // «OctpoB», 22.07.2016




ENVIRONMENTAL ASSESSMENT AND RECOVERY PRIORITIES FOR EASTERN UKRAINE

Denisov N., Simonett O., Weir D., Averin D., 2015a. The Ukraine conflict’s legacy of environmental damage and pollutants // Sustainable
Security, April 2015

Denisov N., Simonett O., Weir D., Averin D., 2015b. Ukraine war leaves a long shadow of pollution, ill-health and ravaged industries //
Ecologist, 24.05.2015

Denisov N., Weir D., Averin D., 2017. New data on Ukraine conflict’s environmental risks supports calls for comprehensive assessment // Toxic
Remnants of War Network, 13.03.2017

Environment and Security Initiative, 2017. Climate Change and Security in Eastern Europe. Republic of Belarus, Republic of Moldova, Ukraine.
Regional assessment. Vienna

ENVSEC, Zoi, UNEP / GRID-Arendal, 2011. Coalland - Faces of Donetsk. Environment and Security Initiative, Zoi Environment Network and
UNEP / GRID-Arendal. Geneva

Gazeta.UA, 2016. 3a yac BilnHu 3ropinu 37% 3anoBiagHuKiB [Jon6acy // Gazeta.UA, 8.11.2016

Gibbons-NeffT., 2017. Shelling around Ukrainian industrial facilities may trigger serious environmental consequences, report says. The
Washington Post, March 2017

IBRD, EU, UN, 2015. Ukraine. Recovery and Peacebuilding Assessment. Analysis of crisis impacts and needs in eastern Ukraine. Volume II: full
component reports. International Bank for Reconstruction and Development / The World Bank, Delegation of the European Union to Ukraine,
United Nations — Ukraine. Kyiv, March 2015

Kahlweit C., 2016. Ukraine: Nach dem Krieg droht die Umweltkatastrophe // Stiddeutsche Zeitung, 19.07.2016

Kaschka E., 2015. Final report analysis on the assessment of the water facilities of the industrial site «Karbonit» that is located both on
controlled and temporarily not controlled by the government of Ukraine territory. November 2015

Kaschka E., 2016. Rehabilitation of Communal Infrastructure in East Ukraine. Assessment of Donetsk Filter Station, Krasnoarmeysk WTP,
Hydraulic Structures at Karlovskoe Lake. Final Report. Federal Ministry for Economic Cooperation and Development, KfW, Posch+Partners. May
2016

Kravchenko O. (ed.), 2015. Military Conflict in Eastern Ukraine — Civilization Challenges to Humanity. ICO Environment - People - Law, Lviv



ENVIRONMENTAL ASSESSMENT AND RECOVERY PRIORITIES FOR EASTERN UKRAINE

Meerschman E., Cockx L., Islam M.M., Meeuws F., M. Van Meirvenne, 2011. Geostatistical Assessment of the Impact of World War | on the Spatial
Occurrence of Soil Heavy Metals // AMBIO (2011) 40

Nicole L., Ferraro F., 2017. SHA secondment to OCHA. Environmental advisory — Donbass region. Mission report: May 29 - July 21, 2017.
31.05.2017

OSCE SMM 2015. Access to water in conflict-affected areas of Donetsk and Luhansk regions. Organisation for Security and Co-operation in
Europe, Special Monitoring Mission to Ukraine. September 2015

Peck Ph., 2009. Risk Assessment Considerations in the Donetsk Basin. Mine Closure and Spoil Dumps. Environment and Security Initiative,
UNEP / GRID Arendal

Petry R., 2016. Gutachten zur Wiederaufnahme der Kohleférderung in der Ukraine. 2016 [zitiert nach Kahlweit 2016]

UNDP, 2016a. The Donetsk region development strategy until 2020. UNDP Recovery and Peacebuilding Programme. Kramatorsk
UNDP, 2016b. The Luhansk region development strategy until 2020. UNDP Recovery and Peacebuilding Programme. Severodonetsk
Yakovliev Ye., Chumachenko S., 2017. Ecological Threats in Donbas, Ukraine. Centre for Humanitarian Dialogue. Geneva

Zibtsev S., Zagorodniuk I, Averin D., Averin E., Bystrov P, Bogomolov V., 2015. Environmental threats of the conflict in the eastern Ukraine.
Information note for the United Nations Environment Programme / Secretariat of the Environment and Security initiative. Kyiv

ZN.UA, 2016. ToiMmuyK yKa3an Ha yrpo3y maclitabHon skonormyeckon katactpodsl B flonbacce // ZN.UA, 11.05.2016

Zwijnenburg W., 2017. Donbas: A Ticking Toxic Time Bomb. Open-source tracking and monitoring of environmental health risks of targeting
industrial sites // Bellingcat, 30 March 2017




Notes

http://www.unenvironment.org/explore-topics/
disasters-conflicts.

http://mediarnbo.org/.

https://www.humanitarianresponse.info/en/
operations/ukraine/water-sanitation-and-hygiene.

The programme is not an analytical document but
provides insight into government priorities.

Analysis is based on the description of the study
found on the implementing organization’s web-
site www.pap.co.at: Risk Assessment of Voda
Donbasu Water Supply Services in Donetsk Oblast
of Ukraine.

IBRD, EU, UN, 2015.

Most of the EPL studies are summarized in the
compilation — Kravchenko, 2015.

Denisov et al., 2015a, 2015b, 2017.
Kaschka 2015, 2016.

Petry 2016, Kahlweit C., 2016.
OSCE SMM, 2015.

MTQOT, 2016.

See http://komekolog.rada.gov.ua/news/main_
news/74071.html.

Zwijnenburg, 2017.
ByweHko, 2017.

Nicole and Ferraro, 2017.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Risk Assessment of Voda Donbasu Water Supply
Services in Donetsk Oblast of Ukraine: www.pap.
coat.

ABepiH, 2017.
Kravchenko, 2015.
Yakovliev and Chumachenko, 2017.

For comparison purposes, CHD used the
average regional background values (Yakovliev
and Chumachenko, 2017) while EPL used
measurements taken 4 meters from the edge of
the shell crater (Kravchenko, 2015).

CQ BYBP, 2017.

In other words, either the corresponding MACs had
already been exceeded prior to the conflict, or had
not been exceeded even in consideration of the
additional conflict-based pollution.

HabusaHelpb, 2017.

Baruim and strontium are extensively used in
pyrotechnic compounds. Increased concentrations
of barium were noted in studies by UN
Environment in the locations of hostilities in

Iragq and Palestine. More: http://www.unep.org/
disastersandconflicts/.

Some differences between the 2008 and 2017
results may be explained by different locations
of sampling points in the two studies: in 2008,
samples were taken from the reservoir dams,
whereas in 2017 they were taken from the shore.
However, differences in the hydrodynamic

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

mode alone hardly explain increases in metal
concentrations by factors of several thousands.

Studies show that copper and lead concentrations
in soils taken from locations of trench warfare
conducted in Belgium and dating from

World War | remain high even today
(Meerschman et al., 2011).

'Y ONC B HoHeubkKiit obnacti, 2009; ENVSEC, Zoi,
UNEP / GRID-Arendal, 2011.

State Statistics Service of Ukraine http://www.
ukrstat.gov.ua/.

State Statistics Service of Ukraine http://www.
ukrstat.gov.ua/. The economic blockade and
expropriation of companies in the territories not
under Ukraine Government control are expected
to further reduce statistical reporting by major
enterprises in 2017.

Yakovliev and Chumachenko, 2017.

Denisov et al., 2017.

ABepiH Ta NigTypKnH, 2015.

Wikipedia https://uk.wikipedia.org/wiki/

ExonoriyHi_Hacnigkv_BinHM_Ha_cxogi_YKpaiHu/.
BonuixoBcbKa, 2015.

Thus, a recurrence of the well-documented failure
in 2016 of the Bakhmut Agrarian Union sediment

ponds was successfully avoided via the efforts of

MTOT (bynaTuuk, 2017).




37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Mononitrochlorobenzene, an obsolete pesticide,
was removed from deposits at the Horlivka
State-Owned Plant located in Ukraine-controlled
territory (Konrywesa O., 2017).

Nicole and Ferraro, 2017.

Although prominent reported exceptions do exist,
e.g., the intentional destruction of the Donetsk
airport and of coal mining infrastructure at Kyryllov
in 2017.

The report draws attention to the risk potential
for accidents during the transportation (including
railroad transportation) of raw and other materials
(Nicole and Ferraro, 2017).

ZN.UA, 2016.
Oununnosa, 2016.

Wikipedia https://uk.wikipedia.org/wiki/AnepHni_
BUOYX_y_[loHeLbKiln_obnacTi/.

Yakovliev and Chumachenko, 2017, fypHes, 2017.
Knpwunnos, 2017a.
OypHes, 2017, Kupunnos, 2017a.

Other published data (Knpunnos, 2017) maintain
that currently approximately 80 mines are in
uncontrolled waterlogging mode.

Kvpunnos, 20176.
Monos un gp., 1971, Yganos, 2017.

The total volume of the mine waters discharged
into surface water bodies accounts for only 10%-

51.

52.
53.
54,
55.
56.

57.

58.
59.

15% of the Siverskyi Donets flow (a figure that
decreased during the conflict due to reduced
water drainage). Nonetheless, pollution with mine
waters poses a particular hazard for low-water
tributaries and underground aquifers providing
fresh water supply and irrigation. The flooding of
mines in Lugansk Oblast affects Svytlychanskyi;
in the Donetsk Oblast, Volyntsivske, and
Olhovastse are under threat; flooding of the
Torezo-Sniezhanska group can result in the
polluting of the Hrabyvske reservoir.

According to some estimates, mine flooding
may potentially affect a territory measuring
fifteen thousand square kilometers
(OypHes, 2017).

Ynuubknii, Epmakos, 2017.
Zibtsev et al., 2015.
Ynanos, 2017.

Kaschka 2015, 2016.

Risk Assessment of Voda Donbasu Water Supply
Services in Donetsk Oblast of Ukraine:
wWww.pap.co.at.

Other researchers also noted that the potential
failure of a dam in poor condition on the
Nizhnyaya Krynka river poses a flood risk to the
towns of Zuyevka, Troitsko-Khartsyzsk, and Zugres
(Zibtsev et al,, 2015).

Nicole and Ferraro, 2017.

Specifically, failure of the Siverskyi Donets -
Donbas Canal would make long-term water supply

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

to Mariupol impossible, due to the absence of
sufficient backup sources.

A significant component of international
coordination isimplemented under a
humanitarian response mechanism addressing
water supply, water disposal, sanitation and
hygiene (WASH Cluster).

MTOT, 2016.

Priority sites include Bakhmut, the village
of Krasne, and the towns of Mykolaivka,
Konstiantynivka, Ocheretyne, Vuhledar,
Verkhniotoretske (Konrywega, 2017).

Kaschka, 2016.
«OcTpoB», 2016.
MTOT, 2016.
«OcTpoB», 2017.
Konrywesa, 2017.
HopeHko, 2015.
Zibtsev et al., 2015.
Zibtsev et al., 2015.
Zibtsev et al.,, 2015.

AgepiH, 2017 and State Statistics Service of
Ukraine http://www.ukrstat.gov.ua/. Comparison
of the 2013 reforestation statistics in the Donetsk
and Lugansk Regions and 2015-2016 statistics
for territories controlled by the government of
Ukraine is possible, since most forests are located



73.

74.

75.

76.

77.

78.

79.

80.

north of the Donetsk Region and in the flood plain
of the Siverskyi Donets along the contact line. In
high-risk districts, however, reforestation activities
are not currently being undertaken.

MTOT, 2016.

The available estimates, claiming that the fire
frequency in 2014 exceeded the 2010-2013 period
by a factor of 2 to 15 (Kravchenko, 2015), cannot
speak of the conflict effects, since 2014 was much
dryer than the previous years; thus, the forest fire
situation differed for natural reasons.

Additional analysis of fire localization relative to
the active hostilities areas in 2014 is provided in
Kravchenko, 2015.

According to the Lugansk Agroforestry Station
specialists’ data (Zibtsev et al., 2015).

Kravchenko 2015. Based on the MODIS radiometer
data, the EPL analysis revealed 2,091 cases of
vegetation fires in the conflict area (compared to
4,867 in this research). The resulting evaluation of
a total area of 297,000 hectares affected by fires
appears to have been severely overstated.

Further, the reliability of evaluation of the
fire-affected areas based on the MODIS data is
inadequate.

ByweHko, 2017.
3nbues, boromonog, 2015, Denisov et al,, 2015 a, b

ByweHko, 2017, lfetbmaH B., 2015.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

According to the OSCE Project Coordinator in
Ukraine Information System. The analysis of
satellite data carried out by EPL showed that fire
affected 37% of the Donetsk and Lugansk Regions’
protected areas (Gazeta.UA, 2016).

Zibtsev et al., 2015.

Wikipedia https://uk.wikipedia.org/wiki/
EkonoriyHi_Hacnigku_BinHn_Ha_cxogi_YKpaiHu/.

Wikipedia https://uk.wikipedia.org/wiki/
MeoTunpa/; there are current plans to rehabilitate
and develop the regional Kramatorskiy and
Kleban-Byk parks at the expense of the Donetsk
Regional Administration and under the State MTOT
programme, (Kolhusheva, 2017, MTOT, 2016).

ByweHrko, 2017.
Zibtsev et al., 2015.
ABn60K, 2017.
Zibtsev et al., 2015.

Some nature reserves, having ended up on
opposite sides of the contact line, have also lost
part of their territories (A6u6ok, 2017).

The last of the automatic stations for air quality
monitoring in the town of Shchastia were in
operation until mid-November 2014.

“The agencies and officials legislatively authorized
to effect state supervision (control) over economic
activities, during the period and in the territory

of the anti-terrorist operation, shall be prohibited
from carrying out scheduled and ad-hoc audits

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

of the entities which pursue their activities in the
anti-terrorist operation zone, except for ad-hoc
audits of the entities which, pursuant to the risk
assessment criteria approved by the Cabinet of
Ministers of Ukraine for the economic operation,
are included among the high-risk entities”. (Art 3.
Moratorium on Carrying out Audits by Agencies
and Officials Legislatively Authorized to Effect
State Supervision (Control) over Economic
Activities): zakon.rada.gov.ua.

IBRD, EU, UN, 2015.
bywieHko, 2017.
Bywenko, 2017.

State Statistics Service of Ukraine
http://www.ukrstat.gov.ua/.

State Statistics Service of Ukraine
http://www.ukrstat.gov.ua/.

Currently, there is a ban on using civil aircraft in the
conflict area.

Konrywesa, 2017.

MTOT, 2016.

IBRD, EU, UN, 2015 and MTQT, 2016.
Zibtsev et al., 2015.

State Statistics Service of Ukraine
http://www.ukrstat.gov.ua/.

State Statistics Service of Ukraine
http://www.ukrstat.gov.ua/.




104.

105.

106.

107.

It should be noted, however, that due to a general
decrease in electricity generation in Ukraine

(< 72% in 2015 of 2013 levels), actual electricity
generation by NPPs thus far has increased only
incrementally — by 5% over the same period (data,
State Statistics Service of Ukraine).

The average lower calorific capacity of South
African anthracite is 5,685 kcal/kg (Ukrainian 2,850-
3,516 kcal/kg); sulfur content - 1.3% (Ukrainian
1.0%), ash — 21.8% (Ukrainian 15 - 20%).

EPL identifies specific examples in the Lviv,
Ternopol, Odesa, Kherson, Cherkasy, Chernigiv
Regions: http://epl.org.ua/environment/
natsionalni-parky-i-zapovidnyky-vs-minoborony-
pidsumky-2016-roku/.

“Environmental sector recovery implementation
will need to be coordinated at three levels: The
Ministry of Environment and Natural Resources
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CSOs at the local level. Technical administrations
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implementation of the proposed projects. It

will be necessary to involve and capitalize on

the professional skills of environmental NGOs

that have played a critical role in monitoring

and reporting on conflict-related environmental
damages. To promote ownership and active
involvement, it is important that local communities
be involved in discussions and decision making on
key issues, and be provided with job opportunities
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through environmental rehabilitation work

to the extent possible (such as reforestation
projects, waste cleanup operations, and so on).
Finally, it will be important to collaborate with
international organizations that can potentially
provide specialized technical assistance

and quality assurance oversight, and share
experiences and lessons from relevant initiatives.
In addition, international partners could provide
project management support, especially given
the reduced operational capacity of national
institutions in the immediate post-conflict phase”.
(IBRD, EU, UN, 2015).

Denisov et al., 2017.

An agreement to integrate recommendations of
a number of other processes and publications
into this document was reached, specifically,

at the coordination meeting under aegis of the
Embassy of Canada in Ukraine on September 8,
2017. Since the format of a summary publication
does not allow for presenting other organizations’
proposals in detail and without changes, we
recommend referring to the primary sources for
acquaintance with the original language and
details.

Element of the IBRD, EU, UN, 2015 programme,
EPL recommendations (Kravchenko, 2015), Zoi
(Denisov et al. 2015a, b), UHHRU (bywieHko,
2017). The MTOT 2016 programme envisages the
development of a set of environmental maps for
territory adversely affected by hostilities with
identification of the degrees of environmental
and man-made hazard.
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Partly implemented in the OSCE Project Co-
ordinator in Ukraine Information System.

EPL recommendations (Kravchenko, 2015).
Currently, these functions are partly assigned to

the Center for Donbas Environmental and Resource
Restoration of the State Environmental Academy

of Postgraduate Education of the Minecology.

In pursuance of the protocol of the meeting on
resolving challenging issues in the environmental
sphere of the Donetsk and Luhansk regions

chaired by the Vice Prime Minister of Ukraine of
May 11,2017, the MTOT Order 68 of June 16,2017
established an interagency working group for the
analysis of challenging issues in the environmental
sphere, and the identification of approaches to
resolving them on both government-controlled and
uncontrolled territories of the Donetsk and Luhansk
regions.

EPL recommendations (Kravchenko, 2015).

EPL recommendations (Kravchenko, 2015).

CHD (Yakovliev and Chumachenko, 2017). Element
of the IBRD, EU, UN 2015 programme, specific
measures are planned in the MTOT programme
and by the regional administrations.

EPL (Kravchenko, 2015) and UHHRU
(BywweHko, 2017) recommendations.

CHD recommendations (Yakovliev and
Chumachenko, 2017).

CHD recommendations (Yakovliev and
Chumachenko, 2017).
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Mobile analytical laboratories are procured,
specifically, by the Donetsk Regional
Administration (Konrywesa, 2017).

EPL recommendations (Kravchenko, 2015).

This recommendation has been implemented
in part via an information system developed
with support of the OSCE Project Co-ordinator
in Ukraine. However, complete disclosure of the
relevant data and unimpeded access to them
require the involvement of various authorized
state agencies and organizations.

Specifically, the report for the UN OCHA (Nicole
and Ferraro, 2017) recommends a balanced
dissemination of the conclusions presented
therein. Accessibility of the results of individual
international studies is summarized in the table of
Chapter 1.

EPL recommendations (Kravchenko, 2015), Zoi
(Denisov et al.,, 2015a, b, 2017). Envisaged by the
MTOT, 2016 programme.

Recommendations of the report for the UN OCHA
(Nicole and Ferraro, 2017).

In relation to water supply facilities, among other
things, a research requested by UNICEF.

Recommendations of the report for the UN OCHA
(Nicole and Ferraro, 2017).

CHD recommendations (Yakovliev and
Chumachenko, 2017).
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Recommendations of the report for the UN OCHA
(Nicole and Ferraro, 2017).

Envisaged by the MTOT, 2016 programme.

Recommendations of the report for the UN OCHA
(Nicole and Ferraro, 2017).

IBRD, EU, UN, 2015 programme element.

Recommendations of the report for the UN OCHA
(Nicole and Ferraro, 2017).

EPL recommendations (Kravchenko, 2015).

UN OCHA, 2017 recommendations (Nicole and
Ferraro, 2017), partially implemented.

EPL recommendations (Kravchenko, 2015).

Recommendations of the EPL (Kravchenko, 2015)
and of the report for the UN OCHA (Nicole and
Ferraro, 2017).

The MTOT 2016 programme envisages
development of projects to restore water removal
mine complexes, mine-water drainage, and water
level reduction in submerged mines.

Ynanos, 2017.

Content of the research for UNICEF,
recommendations for the report for the Trilateral
Contact Group Report (Kaschka, 2016) and

CHD (Yakovliev and Chumachenko, 2017), and
element of the IBRD, EU, UN, 2015 and MTOT, 2016
programmes.
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IBRD, EU, UN, 2015 programme element. The
MTOT, 2016 programme envisages development
of recommendations on waste management and
impact of the hostilities in line with the modern
environmental standards.

IBRD, EU, UN, 2015 programme element.
OSCE SMM, 2015 recommendations.

Bellingcat recommendations
(Zwijnenburg, 2017).

OSCE SMM, 2015 recommendations relative to
facilities dedicated to sustenance of the local
population.

OSCE SMM, 2015 recommendations relative to
facilities dedicated to sustenance of the local
population.

CHD recommendations on mine flooding
(Yakovliev and Chumachenko, 2017), Zoi (Denisov
etal., 2017).

EPL recommendations (Kravchenko, 2015),
Zoi (Denisov et al., 2017).

EPL recommendations (Kravchenko, 2015),
Bellingcat (Zwijnenburg, 2017), Zoi (Denisov et al.,
2017).

IBRD, EU, UN, 2015 programme element.

Recommendations of the EPL (Kravchenko, 2015),
UHHRU (ByweHko, 2017), and of the report for
the UN OCHA (Nicole and Ferraro, 2017). EPL and
UHHRU propose detailed recommendations on
legislation improvement.

co



151.

152.

153.

154.

155.

156.

157.

158.

Recommendations of the EPL (Kravchenko, 2015),
UHHRU (ByweHko, 2017), and of the report for
the UN OCHA (Nicole and Ferraro, 2017), also see
Ypnanos, 2017. Element of the IBRD, EU, UN 2015
and MTOT 2016 programmes (development of
the environmental monitoring system on the
regional, territorial, and facility level: building up
observation stations for the atmospheric air, soils,
and water, including a range of specific measures
in the Donetsk region and in the Siverskyi Donets
basin).

Element of the IBRD, EU, UN, 2015 and MTOT,
2016 programmes (landfill reconstruction and
construction).

E.g., results of the European Commission technical
assistance project “Capacity Building in Donetsk
Oblast”.

Konrywesa, 2017.

Content of research requested by UNICEF,
recommendations for reports to the Trilateral
Contact Group Report (Kaschka, 2016)

and UN OCHA (Nicole and Ferraro, 2017),
and elements of the IBRD, EU, UN, 2015 and
MTQOT, 2016 programmes.

UHHRU recommendations (bywieHko, 2017),
elements of the IBRD, EU, UN, 2015 and MTOT,
2016 programmes.

Element of the IBRD, EU, UN, 2015 and MTOT, 2016
programmes.

MTQOT, 2016 programme element.

159.

160.

161.

162.

163.

164.

165.

166.

Peck, 2009; ENVSEC, Zoi, UNEP / GRID-Arendal, 2011.

UHHRU recommendations (bywieHko, 2017).

The MTOT 2016 programme envisages re-
training, professional training, and internship on
environmental issues for military service personnel
and conflict area victims.

EPL recommendations (Kravchenko, 2015).

EPL (Kravchenko, 2015) and UHHRU (BywyeHko,
2017) recommendations, MTOT, 2016 programme
element.

Zoi recommendations (Denisov et al., 2017)

In the near future, renewable energy may become
one of the new priorities of the environmental
development of the Donetsk region

(Konrywesa, 2017).

Today, eastern Ukraine’s agriculture and forestry
readiness for expected climatic changes is
relatively low; the Donetsk and Lugansk regions
have no regional adaptation programmes,
whereas farm businesses have low levels of
awareness of required actions. In the future, it

will become necessary to account for climatic
changes in production development plans, review
the composition of agricultural crops in favor of
those more resistant to climatic changes, adapt
land-utilization structure, develop irrigation,

and improve agro-climatic monitoring and
prediction. At the same time, there is a possibility
of reducing the climatic impact of these industries,
e.g., through restricted plowing, protection of
multi-year pastures, and use of waste biomass

to generate heat and electricity, thus making an
additional contribution to the “greening” of the
Donbas economy. See also “Environment and
Security” Initiative 2017.

167. UNDP, 20164, 2016b — examples of regional mid-
term development strategies.









