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Abstract

State HEI "National Mining University” (Dnipro, Ukraine) and LLC “Ecoplatform”(Kyiv, Ukraine) have
carried out the Project “Raising Knowledge on Tailings Safety and its Legislative Review in Ukraine”,
which encompasses two components: educational and legislative. It is implemented within the frame-
work of the Advisory Assistance Programme (AAP) of the German Federal Environment Ministry for
environmental protection in the countries of Central and Eastern Europe, the Caucasus and Central
Asia and other countries neighbouring the European Union.

Tailings management facilities (TMFs) store large amount of mining wastes, which can become a
source of environment contamination, damaging biota and affecting human health. In Ukraine 344
officially known TMFs are potentially dangerous for humans and environment. Based on the UNECE
Safety Guidelines and Good Practices for TMFs, the previously developed Methodology for improving
TMF safety as well as a Tailings Hazard Index (THI) to evaluate and establish a common safety standard
in TMFs addresses this problem with a sustainable solution.

To address the problems related to TMFs in Ukraine on a practical level, the Project intended to raise
knowledge on TMF safety among Ukrainian students of environmental and mining sciences. For this
purpose, relevant courses given by leading international and national experts in industrial safety have
provided both theoretical and practical trainings on the above-mentioned instruments.

The Project team developed an educational course on TMF safety for the inclusion in the curricula of
participating universities and to the state educational programmes that was appreciated by the rele-
vant ministries and universities. A new e-learning tool based on the TMF Methodology tested on the

NMU online platform has proved its appropriacy for further use and applications, providing its long-
term existence.

In addition, the Project team reviewed the legislative background of Ukraine on the management of
mining waste. The review revealed how Ukraine fulfils the requirements of the EU-Ukraine Associa-
tion Agreement and its obligations under Directive 2006/21/EC on the management of waste from
extractive industries, and suggested a roadmap and recommendations on the improvement of TMF
safety management in Ukraine. Based on the results of the review, an Action Plan for implementation
of the Directive in Ukraine was proposed and approved by the relevant national authorities.

This summary compiles the most important Project results, which showed that the sustainable solu-
tion of the TMF problems in Ukraine is possible by addressing the TMF issue on the practical and legis-
lative levels. The results of the Project will be valuable for universities, training students in mining and
environmental sciences worldwide, and for the countries facing similar environmental problems
caused by mining activities.

Kurzbeschreibung

Im Rahmen des Beratungshilfeprogramms (BHP) fiir den Umweltschutz in den Staaten Mittel- und
Osteuropas, des Kaukasus und Zentralasiens sowie weiteren an die EU angrenzenden Staaten - ein
Programm des Bundesministeriums fiir Umwelt, Naturschutz, Bau und Reaktorsicherheit wurde das
Projekt ,,Anlagensicherheit und ihre legislativen Rahmenbedingungen, ein Lehrgang fiir Studenten und
Lehrkrafte in der Ukraine” implementiert.

In der Ukraine gibt es 344 offiziell bekannte industrielle Riickhaltebecken (IRB), die potentiell gefahr-
lich fiir Mensch und Umwelt sind. Auf der Grundlage der UNECE-Sicherheitsrichtlinien fiir IRBs entwi-
ckelte das Beratungshilfeprojekt "Verbesserung der Sicherheit industrieller Abwassermanagement-
systeme am Beispiel ukrainischer Anlagen" schon 2015 eine Methodik zur Verbesserung der IRB-
Sicherheit sowie einen Tailings Hazard-Index (THI) zur Bewertung und Etablierung eines gemeinsa-
men Sicherheitsstandards in IRBs.
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Um die Probleme im Zusammenhang mit IRBs in der Ukraine auf einer praktischen Ebene zu l6sen,
wurde ukrainischen Studenten der Umwelt- und Bergbauwissenschaften die Méglichkeit geboten ihre
Kenntnisse iiber IRB-Sicherheit zu vertiefen. Schulungen, welche unter Einbindung nationaler und
internationaler Experten fiir Anlagensicherheit entwickelt wurden, boten dazu den theoretischen und
praktischen Rahmen. Der im Projekt entwickelte Studiengang wurde fiir die Aufnahme in die Lehrpla-
ne der beteiligten Hochschulen und fiir die Umsetzung im staatlichen Bildungsprogramm vorgeschla-
gen. Dies wurde von den verantwortlichen Ministerien offiziell gewiirdigt. Neben dem analogen Kurs-
programm liegt nun auch eine e-learning Plattform vor, welche von den Projekttrainees mehrerer Uni-
versitdten getestet und verbessert wurde. Dariiber hinaus analysierte das Projekt inwieweit die Ukra-
ine ihre Verpflichtungen aus der EU-Richtlinie 2006/21/EG tuber die Bewirtschaftung von Abféllen aus
der mineralgewinnenden Industrie erftllt, die Teil der Anforderungen des Assoziationsabkommens
mit der EU ist. Ein entsprechender Aktionsplan zur Umsetzung der Richtlinie wurde den zustidndigen
nationalen Behdrden vorgelegt.
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Summary
Project background

Tailings management facilities (TMFs) store large amount of mining wastes. They have become a
source of environment contamination, which damages biota and can have negative effects to human
health. In many countries, tailings are still in need of taking urgent safety measures with the special
attention to developing knowledge in this area of responsible persons and raising their awareness of
potential risks and damages.

Ukraine is a very good example of inappropriate storage of mining wastes. The vast majority of more
than 1.7 billion m3 of liquid industrial wastes in the country are stored in obsolete or abandoned facili-
ties created over 50 years ago, not meeting modern safety requirements. The common practice of TMF
construction was creation of dams across the ravines, gullies and small rivers. The bottom and borders
of impoundments were not covered with waterproof screens or lined, so these TMFs became a source
of ground and surface water contamination. The Ukrainian authorities need further support to achieve
sustainable solutions to avoid dangerous TMF leakages on both practical and legislative levels.

Within the framework of the Project "Improving the safety of industrial tailings management facilities
based on the example of Ukrainian facilities" supported by German Environment Agency and success-
fully performed in 2013-2015 Ukrainian experts developed a Methodology for Comprehensive Evalua-
tion of Tailings Management Facilities Safety (TMF Methodology) based on a checklist approach. The
methodology was approved by the German Environment Agency and leading international experts in
the field.

The UN Economic Commission for Europe (UNECE) and the German Environment Agency called on the
ECE Member States to distribute the TMF methodology for its practical use by relevant and competent
authorities and TMF operators.

The main project results are:

» Legal assessment of Ukrainian legislation and administrative situation on TMFs in Ukraine
» Methodology for Comprehensive Evaluation of Tailings Management Facilities Safety

The results and conclusions of this project showed that the sustainable solution of the TMF problem in
Ukraine is possible only by addressing the TMF issue on the practical level (dissemination and training
of the TMF Methodology) and legislative level (review of the Competent Authorities’ strategy) in equal
measure.

Project essence and activities

During 2016-2017 the Project "Raising Knowledge among Students and Teachers on Tailings Safety
and its Legislative Review in Ukraine" was implemented. It was funded and coordinated by German
Environment Agency with the assistance of the Joint Expert Group (JEG) of the UNECE “Industrial Ac-
cident” and “Water” Convention and supported by the Ministry of Ecology and Natural Resources of
Ukraine and the Ministry of Education and Science of Ukraine.

The Project consists of two Project components according to its main objectives:

» Educational component intends to raise the knowledge in the TMF safety among Ukrainian stu-
dents in environmental and mining sciences and young university teachers dealing with education
on environmental protection as an advanced European approach to improve safety of hazardous
mining sites by a modern educational course

10
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» Legislative component intends to improve the TMF safety level by addressing this issue on the
legislative level in terms of how Ukraine fulfills its obligations under the EU-Ukraine Association
Agreement, Directive 2006/21/EC on the management of waste from the extractive industries.

The activities of educational component took place at the State Higher Educational Institution “Nation-
al Mining University” which specializes in training students for mining. The University is located in the
city of Dnipro, which is the center of the developed mining region in Central Ukraine. Its specialists
have teaching experience in relevant areas of education and participation in various international sci-
entific and educational Projects.

LLC “Ecoplatform” implemented the legislative Project component at the national level in the capital of
Ukraine, Kyiv, in coordination with the Ministry of Ecology and Natural Resources of Ukraine and rep-
resentatives of all concerned authorities.

The Project activities included a Starting Workshop (July 2016, Dnipro), the First Training (October
2016, Dnipro), the Second Training (November 2016, Dnipro), a RoundTable (February 2017, Kyiv)
and the Final Workshop (May 2017, Dnipro). A great number of works have been done in between and
after these events. It encompasses preparation of training materials, analysing the participants’ feed-
back, agreeing the TMF methodology with competent authorities for its further implementation, de-
velopment of an e-learning course and its integration into the teaching/learning process etc.

Educational Project component

The main Project activities in the framework of the educational Project component included conduct-
ing two trainings on TMF safety for 20 university students and 4 teachers from four universities at the
National Mining University and the development of an e-learning course “Safety of tailings manage-
ment facilities”.

The trainees for the trainings have been selected among students of environmental curricula related to
mining, industrial safety, environment protection and restoration from the universities located in
Dnipropetrovsk region: State HEI “National Mining University”, Prydniprovska State Academy of Civil
Engineering and Architecture, the National Metallurgical Academy of Ukraine and Dnipropetrovsk
State Economic and Agrarian University. In total 20 trainees (5 students from each university) super-
vised by four tutors took part in the trainings. The trainings participants were the university students
and tutors from four technical universities located in Dnipro, international and national experts in-
cluding the members of UNECE Joint Expert Group on Water and Industrial accidents (JEG) and repre-
sentatives of Ukrainian competent authorities on the national and regional level. International experts
represented Switzerland, Belarus, Romania, Georgia, Armenia, Kyrgyz Republic, Republic of Serbia,
Hungary and Austria. A TMF operator was represented by DTEK Company which is the biggest Ukrain-
ian company in power generation. DTEC provided the opportunities for practical trainings within the
Project.

The trainings comprised different types of learning activities such as lectures, reviews, visit to the
TMF, interviews of TMF staff, reporting and others. Beside trainings on TMF safety held at NMU, all
trainees passed a UNECE online training on industrial safety.

All the materials, formats and instruments tested during two trainings held at the NMU, were collected
and aligned with the format of the e-learning course on the webpage of NMU hosted at Moodle plat-
form?.

1 http://do.nmu.org.ua/course/index.php?categoryid=281
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Legislative Project component

LLC “Ecoplatform” have fulfilled the legislative Project component in the following areas:

» Legislative assessment includes:
0 The analysis of Ukrainian legislation compliance with the requirements of Directive
2006/21/EC on the management of wastes from extractive industries
O Brief overview of the provisions of Directive 2012/18/EC on the control of major-
accident hazards involving dangerous substances (SEVESO-III Directive)
0 Ways for implementing the UNECE TMF Guidelines and TMF Methodology in Ukraine
» The Roadmap of Directive 2006/21/EC implementation through the instrumentality of UNECE
Safety Guidelines and Good Practices for Tailings Management Facilities in the national legislation
was developed based on the results of legislative assessment
» A Round table with the representatives of competent authorities on the implementation of Di-
rective 2006/21/EC provisions was held aimed to unite the efforts of all responsible parties on
TMF safety:
0 TMF Methodology and TMF interactive map were presented as a practical tool for im-
plementation Directive 2006/21/EC provisions,
0 valuable feedbacks of competent authorities enabled the adaptation the TMF Method-
ology to be used in Ukraine as a tool to improve the safety of mining sites,
0 Resolution of the Round table was agreed by the participants as meeting results,
» LLC “Ecoplatform” drafted Recommendations on Improving Tailings Safety Management System
for competent authorities according to the Resolution of the Round Table proposing the further
implementation of the Project.

The Ukrainian version of the TMF Methodology was adapted for inspection bodies based on the com-
ments received from competent authorities. The feedbacks and comments from two trainings held in
Dnipro within the Project activities were taken into account to improve the TMF methodology.

LLC “Ecoplatform” in cooperation with the Ministry of Ecology and Natural Resources of Ukraine pro-
cessed the Register of waste disposal sites given in reporting documents and selected appropriate ob-
jects that are considered as TMFs with relevant information. Thus, LLC “Ecoplatform” complemented
the existing database of 145 TMFs from the previous UBA project with additional 199 TMFs with haz-
ardous potential. The updated Ukrainian TMFs database containing 344 TMFs since April 2017 has
been used as a data source for updating an interactive TMF map on Google Maps.

The Project document “Recommendations on Improving Tailings Safety Management System” that
includes the report on the analysis of Directive 2006/21/EC implementation, TMF Methodology
adapted for Ukraine, updated Database of Ukrainian TMFs was submitted to the Ministry of Ecology
and Natural Resources of Ukraine. The Ministry provided the positive feedback on the Project devel-
opments with gratitude to the Project.

Resulting documents

The developed products of the Project are:

» E-learning course “Safety of tailings management facilities” developed on Moodle Platform of the
National Mining University,

» Report on Analysis of Ukrainian legislation compliance with the requirements of EU law and
Roadmap of its implementation in the context of improving TMFs safety (Directive 2006/21/EC,
SEVESO-III Directive and TMF Safety Guidelines),

» Improved Methodology for Comprehensive Evaluation of Tailings Management Facilities Safety,

Updated Ukrainian TMF database and an interactive map based on Google-maps,

» Recommendations on Improving Tailings Safety Management System for Ukraine.

v
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Zusammenfassung
Projektbegriindung

In den industriellen Riickhaltebecken (IRB) werden grofde Mengen an Bergbauabfallen aufbewahrt. Sie
wurden zu Quellen der Umweltverschmutzung, die der Biota groféen Schaden anrichten, sowie negati-
ve Auswirkungen auf die Gesundheit der Menschen haben. In vielen Landern benétigen die IRBs drin-
gende Sicherheitsmafdnahmen. Besondere Aufmerksamkeit soll dabei der Erweiterung und Vertiefung
der Kenntnisse auf diesem Gebiet geschenkt werden. Von grofier Bedeutung ist auch die Vergrofierung
des Wissens um potenzielle Risiken und eventuelle Schaden.

Die Ukraine dient als anschauliches Beispiel dafiir, wie unsachgemaf3 die Bergbauabfalle gelagert und
behandelt werden. Meistens werden gefahrliche Industrieabfille, deren Umfang im Lande mehr als

1,7 Milliarden Kubikmeter betragt, in veralteten, verlassenen Riickhaltebecken aufbewahrt, die vor
tiber 50 Jahren eingerichtet wurden und den heutigen Anforderungen an Sicherheit nicht entsprechen.
Bei der Errichtung von IRBs war es damals eine iibliche Praxis, die Ddmme in Schluchten, Talern und
an kleinen Fliissen zu bauen. Der Boden und die Riander der Absetzbecken hatten keine wasserdichte
Abschirmung oder irgendwelche andere Abdeckung. Als Folge sind sie heute die stete Quelle der Ver-
schmutzung von Grund- und Oberflichenwasser. Zustindige Behorden in der Ukraine bendtigen heute
praktische Hilfe und neue gesetzliche Normierung, um das Problem mit den gefahrlichen IRBs zu 16-
sen.

Im Rahmen des Projektes ,Die Erhohung der Sicherheit von industriellen Riickhaltebecken am Beispiel
der ukrainischen Anlagen®, das mit Unterstiitzung des Deutschen Umweltbundesamtes im Laufe von
Jahren 2013-2015 erfolgreich realisiert wurde, haben ukrainische Experten eine Methodik zur allseiti-
gen Bewertung der Sicherheit von IRBs basierend auf der Checkliste entwickelt. Diese Methodik wur-
de von dem Deutschen Umweltbundesamt, sowie den fithrenden internationalen Experten in diesem
Bereich akzeptiert.

Europaische Wirtschaftskommission der Vereinten Nationen fiir Europa (UNECE) und das Umwelt-
bundesamt forderten auf, diese fiir die ausgearbeitete IRB Methodik durch die zustdndigen Behdrden
und IRB Operatoren zu verbreiten und zur Anwendung zu bringen.

Die Hauptergebnisse des Projektes waren:

» Juristische Bewertung der ukrainischen Gesetzgebung und der Verwaltungsstruktur der Be-
triebe;
» die Methodik zur allseitigen Bewertung der Sicherheit von IRBs.

Ergebnisse und Schlussfolgerungen dieses Projektes zeigten, dass das Problem von IRBs in der Ukrai-
ne nur vorbehaltlich der Verbreitung und praktischen Anwendung der neuen Methodik und in glei-
chem Mafie der Anderung der gesetzlichen Vorschriften auf diesem Gebiet gelést werden kann.

Inhalt und Realisierung des Projektes

In den Jahren 2016-2017 wurde das Projekt ,,Anlagensicherheit und ihre legislativen Rahmenbedin-
gungen, ein Lehrgang fiir Studenten und Lehrkrafte in der Ukraine“ realisiert. Die Finanzierung und
Koordinierung des Projektes verwirklichte das Deutsche Umweltbundesamt mit Bewilligung der Eu-
ropdischen Kommission in Anwendung des UNECE-Abkommens tiber die grenziiberschreitenden
Auswirkungen von Industrieunfillen. In der Ukraine wurde das Projekt vom Ministerium fiir Okologie
und Naturressource und vom Ministerium fiir Bildung und Wissenschaft unterstiitzt.

Das Projekt besteht, gemafd den Hauptaufgaben, aus zwei Komponenten:

13
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» Die Bildungskomponente setzt voraus: die Verbesserung der Kenntnisse der Studenten der
Fachrichtung Okologie und Bergbau im Bereich der Sicherheit von IRBs, die Bekanntschaft der
jungen Lehrkraften der Universitidt mit Inhalten der Lehrgidnge auf dem Gebiet des Umwelt-
schutzes, um fiihrende Erfahrung der europdischen Lander im Bereich der Sicherheitserho-
hung auf Objekten des Bergbaus durch den Unterricht zu verbreiten.

» Die legislative Komponente des Projektes ist darauf gerichtet, das Problem der Sicherheit von
IRBs auf der gesetzgebenden Ebene zu losen. Das verlangt von der Ukraine die Erfiillung ihrer
Verpflichtungen und Bindungen im Rahmen des Abkommens zwischen der Ukraine und EU
(Richtlinie 2006/21/EG iiber die Bewirtschaftung von Abfillen aus der mineralgewinnenden
Industrie).

Die Aktivitaten der Bildungskomponente des Projektes wurden an der Nationalen Bergbauuniversitat
(NBU) fiir verwirklicht. Die Universitat befindet sich in der Stadt Dnipro, die im zentralen Teil des
Landes liegt, in der Region mit gut entwickelter Bergbauindustrie. Die Lehrkréfte der Universitat be-
sitzen grofde Erfahrung im Bereich der Ausbildung und nehmen an vielen internationalen Forschungs-
und Bildungsprojekten teil.

GmbH ,Ecoplaform” in Zusammenarbeit mit dem Ministerium fiir Okologie und Naturressourcen der
Ukraine und interessierten Machtorganen verwirklichten ein Projekt (legislative Komponente) auf
nationaler Ebene in Kyjiw ,Die Strategie der zustindigen Behorden beziiglich der IRBs*.

Es wurden folgende Veranstaltungen laut Projektplan durchgefiihrt: Anfangsseminar (Juni 2016,
Dnipro), das erste Training (Oktober 2016, Dnipro), das zweite Training (November 2016, Dnipro),
Runder Tisch (Februar 2017, Kyjiw) und Abschlussseminar (Mai 2017, Dnipro). Viel Arbeit wurde
auch im Zeitraum zwischen diesen Veranstaltungen geleistet, z. B. die Entwicklung von Lehrmateria-
lien, die Analyse der Riickmeldungen von Teilnehmern, die Abstimmung der Methodik fiir die IRBs mit
zustandigen Behorden fiir ihre weitere praktische Anwendung, die Erarbeitung des Lehrganges (elekt-
ronische Version) zur Verwendung im Lehrprozess usw.

Bildungskomponente des Projektes

Die Bildungskomponente des Projektes schloss folgende Téatigkeiten ein:

» Durchfithrung von zwei Trainingsmafdnahmen im Bereich der Sicherheit von IRBs fiir die Stu-
dierenden und Lehrenden der Nationalen Universitat fiir Bergbau;
» Die Entwicklung der elektronischen Version des Lehrganges ,Die Sicherheit von IRBs".

Die Teilnehmer des Trainings waren die Studenten und die Lehrkrafte aus vier technischen Hochschu-
len, die sich in der Stadt Dnipro befinden, auslandische und nationale Experten, einschliefdlich die Mit-
glieder der vereinten Expertengruppe UNECE fiir Unfille in der Industrie und im und auf dem Wasser,
die Vertreter der zustidndigen ukrainischen Behorden auf nationaler und regionaler Ebene. Es waren
solche Lander wie die Schweiz, Belarus, Ruménien, Georgien, Armenien, Kirgisien, Serbien, Ungarn
und Osterreich durch ihre Experten vertreten. Der IRB - Operator wurde durch das DTEK - das grofite
energieproduzierende Unternehmen der Ukraine - vorgestellt, was das Praktikum im Rahmen des
Projektes ermdglichte.

Die am Training beteiligten Studenten kamen aus vier Hochschulen, die sich im Dnipropetrowsker
Gebiet befinden. Es waren Nationale Universitit fiir Bergbau, Prydniprowska Staatliche Akademie fiir
Bauwesen und Architektur Dnipro, Nationale Akademie fiir Hiittenwesen, Dnipropetrowsker Staatli-
che agrarwirtschaftliche Universitat, deren Lehrprogramme die Lehrgdnge zu ,Bergbauwesen®, ,Si-
cherheit in der Industrie®, ,Schutz und Wiedererneuerung der natiirlichen Systeme* beinhalten. Insge-
samt nahmen 20 Studenten (fiinf Personen aus jeder Hochschule) am Training teil, geleitet von 4
Hochschullehrern.
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Die Trainings bestanden aus verschieden Studientatigkeiten: Vorlesungen, Dokumentenbearbeitung,
Besuch des IRB, das Interviewen der Mitarbeiter des Riickhaltebeckens, das Berichten usw. Aufderdem
wurde auch das Online-Training UNECE fiir ,Sicherheit in der Industrie” an der Nationalen Universitat
fiir Bergbau durchgefiihrt, als Zusatz zum Training zum Thema ,Sicherheit von IRBs".

Alle Materialien, Formaten und Instrumenten wurden bei dem an der Bergbauuniversitit durchge-
fiihrten Training liberpriift, gesammelt und transformiert, gemafd dem Format des Lehrganges in der
elektronischen Version auf der Plattform Moodle, die auf der Webseite der Universitit fiir die Fern-
ausbildung platziert ist.

Legislative Komponente des Projektes

Bei der Umsetzung der legislativen Projektkomponente hat GmbH , Ecoplatform“ folgende Arbeit
durchgefiihrt:

» Bei der juristischen Bewertung der legislativen Rahmenbedingungen fiir Projektrealisierung

o wurde analysiert, ob die ukrainischen rechtlichen Rahmenbedingungen den Anforderun-
gen der Richtlinie 2006/21/EG iiber die Bewirtschaftung von Abfdllen aus der mineralge-
winnenden Industrie entsprechen;

o wurde ein kurzer Uberblick iiber die Bestimmungen der Richtlinie 2012/18/EG zur Be-
herrschung der Gefahren schwerer Unfalle mit gefdhrlichen Stoffen (SEVESO - II - Richtli-
nie) durchgefiihrt;

o wurden die Wege zur Umsetzung der UNECE - IRB - Richtlinien in der Ukraine entwickelt
und Anwendung der IRB-Methodik angeboten.

» Aufder Grundlage der Ergebnisse der juristischen Bewertung der ukrainischen legislativen
Rahmenbedingungen und den UNECE - IRB - Sicherheitsrichtlinien folgend wurde eine Road-
map der Richtlinie 2006/21/EG fiir die Ukraine erarbeitet.
» Es wurde der Runde Tisch zur Umsetzung der Richtlinie 2006/21/EG durchgefiihrt, um die
Bemiihungen aller verantwortlichen Parteien beziiglich der IRB - Sicherheit zu vereinen. Am
Rundtisch
o wurden die IRB - Methodik und die interaktive Karte als Instrument zur Umsetzung der
Richtlinie 2006/21/EG vorgestellt;

o die wertvollen Riickmeldungen der zustdndigen Behorden wurden zur Anpassung der IRB-
Methodik zur Anwendung in der Ukraine bereitgestellt;

o die Resolution des Rundtisches wurde von allen Teilnehmern als das Sitzungsergebnis ver-
einbart.

» Gemaf? Resolution des Rundtisches wurde von GmbH ,Ecoplatform” das Dokument ,Empfeh-
lungen zur Verbesserung des Sicherheitssystems von IRBs“ als Vorschlag zur weiteren Umset-
zung der Projektentwicklungen erstellt.

Auf der Grundlage der von zustidndigen Beh6rden erhaltenen Kommentare wurde ukrainische IRB -
Methodik den Anforderungen von Inspektionsorganen angepasst. Berticksichtigt wurden auch die
Ansichten und Kommentare, die nach den zwei in Dnipro durchgefiihrten Trainings gedufsert und auf
die Vervollkommnung der Methodik gerichtet wurden.

GmbH ,Ecoplatform“ in der Zusammenarbeit mit dem Ministerium fiir Okologie und Natur-ressource
der Ukraine haben das Register von Abfalldeponien in Berichtsunterlagen gedndert, sowie bestimmte
Objekte ausgesucht, die als eventuelle IRBs mit entsprechenden Charakteristiken betrachtet werden.
Die aktuelle, aus dem vorherigen Projekt des Deutschen Umweltbundesamtes resultierende Daten-
bank mit 145 IRBs wurde durch die zusatzlichen 199 IRBs ergidnzt. Die er-neuerte ukrainische Daten-
bank von IRBs, die im April 2017 344 Anlagen betrug, wurde zur Aktualisierung der interaktiven Karte
in der Google-Maps Ressource genutzt.
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Das Dokument ,Empfehlungen zur Verbesserung des Sicherheitssystems von IRBs“, das den Bericht
tiber die Umsetzung der Richtlinie 2006/21/EG im Lande, iiber die fiir die Ukraine angepasste IRB -
Methodik und die erneuerte Datenbank von IRBs enthielt, wurde dem Ministerium fur Ckologie und
Naturressource der Ukraine vorgelegt. Das Ministerium gab positive Riickmeldungen zu weiteren Pro-
jektentwicklungen mit Dankbarkeit fiir das Projekt.

Projektergebnisse

Die im Rahmen des Projektes im Jahre 2016-2017 entwickelten Produkte:

» Der E-Lehrgang ,Sicherheit von IRBs“, entwickelt auf der Moodle Plattform der NBU;

» Der Bericht iiber die Analyse der ukrainischen legislativen Rahmenbedingungen und ihre Ent-
sprechung den Anforderungen der europdischen Gesetzgebung, sowie die Erarbeitung einer
Roadmap fiir die Ukraine im Zusammenhang mit der Verbesserung der IRB -Sicherheit (Richt-
linie 2006/21/EG, SEVESO-III-Richtlinie und IRB-Sicherheitsrichtlinien)

» Die verbesserte Methodik zur allseitigen Bewertung der IRB - Sicherheit;

Aktualisierte ukrainische IRB -Datenbank und interaktive Karte, basiert auf den Google-Maps;

» Empfehlungen zur Verbesserung des Verwaltungssystems von IRBs in der Ukraine.

v
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Resume (in Ukrainian)
NiarpyHTA NpoeKTy

Y XBOCTOCXOBUIIAX 30€PIiraeThCsl BEJUKUUM 06CAT BiX0/1iB BUA0OYBHOI raysi, siKi cCTaIu JKepesioM
3a0py/IHEHHS HAaBKOJIMIIIHBOT'O Cepe/I0BUIIa, 1[0 3aBAa€ IKOAU 6ioTi i Mae HeraTUBHI HACTIIKY JJ1st
3/I10pOB'sl HaceJeHHs. Y 6araTbox KpaiHax XBOCTOCXOBHIIA BCE Ile MOTPEBYIOTh BXKUTTS
HeBiZik/IaIHUX 3aX0/[iB 6e3MeKH, IPU IIbOMY 0CO6JIMBA yBara NpUAisS€ThCS NOTJINO/IeHHIO 3HAHb Y
i cdepi Ta migBUIIEHHIO 06i13HAHOCTI 11010 NOTEHIIIHHUX PU3UKIB Ta 30UTKIB.

YkpaiHa € 1y>ke MoOKa30BUM IPUKJIAIOM HEHAJIEXKHOTO 36epiraHHs BiixoiB BUI06YBHOI raysi.
BisiblicTh piKHUX MPOMUCIOBUX BiIX0/1iB, 06cAT IKUX nepeBulnye 1,7 muapa. M3, 36epiraloTbcs Ha
3acTapiyinx abo MOKMHYTHX 00'€KTAaxX, CTBOPEHUX Y KpaiHi moHa/ 50 pokiB, 110 He BiANOBiAAIOTh
Cy4acHUM BHMMoOraM 6e3neKkd. 3BU4YaiHa MpaKTUKa OY/[iBHUIITBA XBOCTOCXOBHIL, OJISITA/A Y
CTBOpEHHI JaMb B sipyrax, IoJIMHAX Ta MaIuX piykax. /[HO Ta Mexi HaKOMMW4YyBauiB He OYJIM BKPUTI
BO/IOHENIPOHUKHUMU eKpaHaMu a60 06/IMLbOBaHI 6y1b-IKUM cr1oco60M. OTXe, Ili XBOCTOCXOBHIIA
CTaJIH JiPKepesioM 3a6pyAHEHHS I'PYHTOBHUX Ta MOBepXHeBUX BoA. OpraHam BJjaiu B YKpaiHi moTpi6Ha
MiATPUMKA JJIsI CTAJIOr0 BUPilleHHS Mpo6ieMU HeGe3MeYHUX XBOCTOCXOBUII, SIK HA MPAKTUUHOMY,
TaK i Ta 3aKOHO/IaBYOMY piBHi.

B pamkax npoekTy «IlifBuIIleHHS 6e3MeKH MPOMUCTOBUX XBOCTOCXOBHUII Ha MPHUKJIaZi yKpaiHCbKHUX
00'eKTiB», migTpUMaHoro HiMelibKUM BiIOMCTBOM 3 0XOPOHU HABKOJIMIIHBOT'O Cepe/I0BUIIA Ta
ycnimHo BUKoHaHuM npoTtsaroM 2013-2015 pp., ykpaiHCbKUMU eKcriepTaMu 6ysa po3pobseHa
MeTopoJ10Tis1 BCe6GiYHOI OIiHKM 6e31eKH XBOCTOCX0BUI (MeTom0J10Tis AJ151 XBOCTOCXOBHMIIL) HA OCHOBI
MEeTO/1y KOHTPOJILHOTO CIUCKY. L[s1 MeToj0/10Tis1 6ysia cxBasieHa HiMelbKUM areHTCTBOM 3
HaBKOJIMUIHBOTO Cepe/I0OBUILA Ta MPOBIJHUMU Mi>KHApPOAHUMH €KCIIePTaMU y 1[ii raayai.

EBpomneiicbka ekoHoMiuHa KoMiciss OOH (EEK OOH) Ta HiMelbke BiJ1IoMCTBO 3 0XOpPOHHU
HaBKOJIMIITHbOTO CEpe/I0OBUIIA 3aKJIUKaIU JepaBU-wieHu EEK nomuproBaTu po3pobiieHy
MEeTO/I0JIOTiI0 [IJIS1 XBOCTOCXOBUI] /141 Il NPAKTUYHOT 0 BUKOPUCTAHHS BiZjIOBIHUMU
KOMIIETEHTHUMH OpraHaMy Ta oNepaTopaMu UX 00’ EKTIB.

OCHOBHUMH pe3y/ibTaTaMU IPOEKTY OYJIU:

» [IpaBoBa Ol[iHKA 3aKOHOAABCTBA YKpaiHM Ta aIMiHICTPaTUBHOI CUTYyallil 3 XBOCTOCXOBHUILLAMU
B YKpaiHi,
» MeTopoJiorisg Bce6idHOI OLIiHKH 6€3MeKH XBOCTOCXOBHILL,
Pe3ysibTaTH Ta BUCHOBKH I[bOTO IPOEKTY MOKa3aJIy, 0 CTIHKUI PO3B'I30K MP0O6JIeMH XBOCTOCXOBHII]

B YKpaiHi MOX/JIMBUH JiM1IIe JISIXOM BIPOBa»KeHHS Bi/IMOBiAHUX 3aX0/iB IK HA IPAaKTUYHOMY PiBHi
(mommpeHHs MeTO/10JI0Ti1), TaK i Ha 3aKOHOAABYOMY PiBHI (OrJIs1/] cTpaTerii KOMIeTEHTHUX OpPTaHiB).

3MmicT Ta AiANbHICTb NPOEKTY

[Ipotsirom 2016-2017 pokiB 6ys10 peasizoBaHOo NPOeKT «IlifBUILIEHHS PiBHS 3HAHb CepeJ] CTYAEHTIB i
BUKJIaJ|auiB 3 6e31eKH XBOCTOCXOBMUIL Ta il 3aKOHOJaBYMM or/1/], B YKpaiHi». [IpoekT dpiHaHCyBaBCs Ta
KoOpAHHYyBaBcsa HiMenbKUM BiZJOMCTBOM 3 OXOPOHHY HaBKOJIMIIHBOTO CEpeJOBHUILA 3a CIPUAHHA
Kougeniiii EEK OOH npo TpaHCKOpAOHHUH BIJIUB IPOMUCJIOBUX aBapiil Ta migTpUMyBaBCs
MiHicTepcTBOM eKoJ10Tii Ta NPUPOJHUX pecypciB YKpaiHu Ta MiHicTepCcTBOM OCBITH i HAYKU YKpaiHHU.

[IpoeKT cKkIalaEThCA 3 ABOX KOMIIOHEHTIB BiJINMOBITHO /10 OCHOBHHUX 3aB/laHb:

» OcCBIiTHiI! KOMIIOHEHT Nnepesbaya€ NiABUILEHHS PiBHA 3HaHb B rajly3i 6e31neKu XBOCTOCXOBHII
cepeJ; YKpaiHCbKUX CTY/JIEHTIB Yy HAaNPsIMKax eKoJIOTii Ta ripHUYUX HayK, a TAKOXK MOJIOJIUX
OCBITSIH 3 yHIBEPCUTETIB, IKi BUKJIalal0Th AUCLUIJIIHY 3 TEMaTUKH OXOPOHHU HaBKOJIMIIHbOTO

17




Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative Review in Ukraine

Cepe/loBUIIA, AJIs MOLIUPEHHS IEPEIOBOT0 EBPONENCHKOTO MiIX0AY /10 MiIBULIeHHS Ge3MeKU
HebGe3neYHUx 06’eKTIiB y BUJIOOYBHIM rajy3i Ha OCHOBi Cy4acHOT0 HaBYa/IbHOT'O KypCy,

> 3aKOHO/IaBUYMM KOMIIOHEHT NMPOEKTY Nepeadavyac NniJBUIeHHS piBHS 6€3MeKU XBOCTOCXOBMUII]
IIJIIXOM BUPIlIeHHS ITi€i Mpo06/IeMH HAa 3aKOHO/aBYOMY PiBHi, 3 TOUKH 30py BUKOHAHHS
YkpaiHoto cBOiX 3060B's13aHb 3a YTro[010 IIPO acomiallito Mi>k YkpaiHoto Ta €C, /lupeKkTUBU
2006/21/€C moao ynpaJ/iiHHS BiixoAaMu BUJ06YBHOI IPOMUCIOBOCTI.

BukoHaHHSA OCBITHbOT'0 KOMIIOHEHTY NMPOEKTY MPOXOAUJIO0 B /lep>kaBHOMY BUIOMY HaBYaJIbHOMY
3akitazi "HarioHanbHu# rippuuuii yHiBepcuteT" (masti - HI'Y), Akui crieriasisy€eTbcs Ha MiArOTOBII
CTY/ZeHTIB JId TIpHUAYOI raj1y3i. YHiBepcUTeT 3HaX04UThCA y MicTi JIHINpO, AKKUH € IeHTPOM
PO3BHHEHOTO IipHUY0/J06YBHOTO PErioHy B IleHTpa/bHil Ykpaini. Moro cnenianicti MaroThb
BiZINOBiAHMN BUKJIAAALbKUN OCBIiJ Ta JOCBi/ y4acTi B pisHUX Mi>KHapOJHUX HAayKOBHUX Ta OCBITHIX
MpPOEKTAaX.

TOB "Exomiatdopma” y cniBnparii 3 MiHicTepcTBOM eKoJIOTii Ta NPUPOJHUX pecypciB YKpaiHu Ta
npe/iCTABHUKAMMU yCiX 3allikaBJeHHUX OPTaHiB BJaJH 31 ICHUIO 3aKOHOAABYNN KOMIIOHEHT POEKTY
"CTpaTerisi KOMIeTEeHTHUX OpPraHiB 1[0/]0 MUTaHb XBOCTOCXOBUII" HA HAlliOHAJIbHOMY PiBHI, B
cronuni Ykpainu Kuesi.

BUKOHaHHSA MPOEKTY BKJIIOYa/IO MOYaTKOBUH ceMiHap (siunenb 2016, [JHinpo), nepmui TpeHiHT
(>xkoBTeHb 2016 p., [IHinpo), Apyruil TpeHiHr (nucrtonan 2016 p., ninpo), kpyrau# ctia (rotuit 2017
p., KuiB) Ta ¢pinanbHui ceMiHap (TpaBeHb 2017 p., IHinpo). Beaukuii o6car po6iT 6yJ10 mpoBeseHO
MiXK [MMH 3aX0aMH Ta MicJi HUX, BiH BKJIIOYaB MiJrOTOBKY HaBYaJIbHUX MaTepiaJiB, aHaJli3 BiATYKiB
Y4YaCHUKIB, IOTOJKeHHA MeTOL0JI0Til 111 XBOCTOCXOBUIL, 3 KOMIIETEHTHUMHU OpraHaMu JJid 11
MOJAaJIbIIOr0 BIPOBA/PKEHHSI, PO3POOKY eJIEKTPOHHOI'0 HaBYa/IbHOT'O KYPCY Ta HOT'0 BIPOBA/PKEHHS Y
HaBYaJIbHUH NPOIEeC TOLIO.

OCBIiTHii KOMNOHEHT NPOEKTY

OcHOBHa JiI/IbHICTb IPOEKTY B paMKaX KOMIIOHEHTY OCBITHbOTO IPOEKTY BKJII0YaJia IPOBELEHHS
JIBOX TPEHIHTIB 3 6e3MeKH XBOCTOCXOBHIII JIJIsl CTYZIEHTIB YHIBEPCUTETIB Ta BUKJIA1a4iB 3 YOTHPbOX
yHiBepcuTeTiB y HI'Y Ta po3po6Ky Kypcy eJleKTPOHHOT0 HaBYaHHs «be3neka XBOCTOCXOBHUL».

Y4acHUKH TpeHiHriB OyJiu BifibpaHi cepesi CTyZileHTIB €KOJIOTIYHUX ClleliaIbHOCTEH, 110 BiAHOCAThCSA
Jl0 TipHUY0i IPOMHCJIOBOCTI, TPOMHUCJIOBOI 6€31eKH, 3aXHUCTY Ta BiIHOBJIEHHS JIOBKIJJIA 3
yHiBepcUTeTiB, po3TauoBaHux y JHinponeTpoBchbKil o6sacTi: Jep:xaBHoro BH3 «Hauionanpuuit
ripanunii yHiBepcuteT», [[puHINpoBCchKOI JepkaBHOI akaaeMii 6yZIiBHUITBA Ta apXiTEKTYpH,
HarjioHanbHoI MeTanyprifiHoi akaZiemil Ykpainu Ta JJHinponeTpoBCbKOTr0 AePKaBHOTO arpapHo-
€KOHOMIYHOI0 YHiBepcUTeTy. 3arajioM y TpeHiHrax B3siiu ydacTb 20 cayxadiB (5 cTyfeHTiB 3
KOKHOTO yHiBEpPCUTETY) Mi/i KEPiBHULITBOM 4 BHKJIaiauiB. TaK0X y TpeHiHrax 6paJjiv y4acThb
Mi>KHApO/IHi Ta Hal[iOHAJIbHI eKCIepTH, B TOMY uncii uieHu 06'eaHaHoil ekciepTHoi rpynu EEK OOH 3
BOJIHMX Ta NPOMUCJIOBUX aBapiu, NpeCTaBHUKM KOMIIETEHTHHUX OpraHiB YKpaiHM Ha Hal[iOHAJIbHOMY
Ta perioHaJbHOMY piBHAX. Mi>kHapoiHi ekciepTH npeAcTasJsau Beinapito, binopycs, PymyHito,
I'py3ito, Bipmenito, Kuprusbsky Pecny6.iky, Pecniybaiiky Cep6ito, YropiiuHy, Ta ABcTpito. OnepaTtop
XBOCTOCXOBHUIIA 6YB npejcTaBiaeHuit komnatielo [ATEK, sika € Hali6i1b11010 yKpaiHCHhKO0 KOMITaHi€r0
3 BUpOOHUIITBA ejiekTpoeHepril. Komnanisa /ITEK 3a6e3nedynsa MoXKJIUMBOCTI JI/1s1 IPOBeJIEHHS
MPAaKTUYHUX 3aHATH B paMKaXx IIPOEKTY.

TpeHiHry BKJIIOYaJIM Pi3Hi BUAU HaBYaJIbHOI AiAJIBHOCTI, TaKi, AK JIeKLii, aHaJ/li3 JJOKYMEHTIB,
BiZiBilyBaHHS XBOCTOCXOBU1IA, iIHTEPB'IOBaHHSA KO0 epcoHasy, Niir0TOBKY 3BiTy Tolo. Kpim
TpEHIHrIB 3 6e3MeKX XBOCTOCXOBUI BCi c/yxadi npoiiau onsaiiH-TpeHiHnr EEK OOH 3 npomucnoBoi
Oe3MneKu.
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Bci maTepiasiu, popMaTH Ta iHCTpyMEHTH_IIPOTECTOBAHI Iij] Yac JBOX TPeHiHriB, mpoBegeHux B HI'Y,
OyJiu 3i6paHi Ta MpUBeJieHi ¥ BiAOBIAHICTD 10 popMaTy Kypcy eJIeKTPOHHOTO HaBYaHHS Ha
miatdopMi Moodle, skl po3MileHo Ha Be6-CTOpiHLI AMcTaHLiMHOro HaB4aHHA HI'Y.

3aKoHOAABUYMIA KOMMOHEHT NPOEKTY

TOB "ExonsiatdopM" BUKOHA/IO 3aKOHOIaBUMK KOMIIOHEHT MMPOEKTY V¥ TAKUX chepax.

» 3aKoHO/IaBYa OIliHKA BKJIIOYAE:
o aHaJIi3 BignmoBigHOCTI yKpaiHChKOTr0 3aKoHOAABCTBA BUMoraM JlupektuBu 2006/21/€C
1110/10 TOBO/PKEHHS 3 Bi/IX0/1aMH 3 BU/J00YBHOI IPOMUCJIOBOCTI,
o Kopotkuii orsasg nosnoxkensb Jupektuu 2012 /18/€C 11100 KOHTPOJIIO BEJUKUX aBapii,
MOB'sI3aHUX 3 HeOe3MeYHUMHU pedyoBrHaMHU ([lupektuBa SEVESO-III),
o Cmoco6u BpoBa/keHHs B YKpaiHi KepiBHux npuHnumnis EEK OOH 11010 XBoCTOCXOBHIIL
Ta MeTO/[0JIOTIi Ji/I1 XBOCTOCXOBHIII,

» JlopoxkHs KapTa 3 BupoBakeHHs JlupektrBu 2006/21/€C yepes iHcTpyMeHTapii KepiBHUX
npuHnumniB EEK OOH mo/10 XBOCTOCX0BHUII B paMKax HallioHAJbHOTO 3aKOHO/AABCTBA OyJia
po3po6JieHa Ha OCHOBI pe3yJIbTaTiB OI[iHKM 3aKOHO/]aBCTBA.

» byB npoBenenuid Kpyrauii cTis 3 npefcTaBHMKaMU KOMIIETEHTHUX OPTaHiB 100
iMmiemeHnTariii mosioxkeHb JJupektruBu 2006/21/€C, cnpssMoBaHUH Ha 00 €fHAHHSA 3YCUJIb YCiX
BiZimOBiZja/IbHUX CTOPIH 11010 6e3MEKU XBOCTOCXOBHUIL], Ha IKOMY
o MeToz0.10Tis 17151 XBOCTOCXOBHII, T iHTEPAKTHBHA KapTa XBOCTOCXOBUII OYJ/IH

NpeCTaBJIEH] IK MPAKTUYHUH iIHCTPYMeHT AJ1s iMmieMenTariii Jlupexktusu 2006/21/€C,
o LiHHI BIATYKU KOMIIETEHTHUX OPraHiB JO3BOJIUJIU aJalTyBaTU MEeTOL0JIOTIIO /1A
XBOCTOCXOBHMIII, sIKa OyJie BHKOPUCTOBYBATHUCA B YKpaiHi AK iIHCTPYMEHT ITiABUIEHHS
6e3meKr XBOCTOCXOBHUIII,
o Pesosronisg Kpyrsaoro crosy 6ysa y3roJ:xeHa y4aCHUKaMHU SIK pe3yJibTaTH 3aciflaHHs.

» TOB «Exomsatdopma» po3pobusio npoekT "PekoMeHAaliH 1110/10 BAOCKOHAJEHHS CUCTEMH
yIpaBJIiHHA 6€3MeK010 XBOCTOCXOBUII" BiATIOBIAHO /10 pe3oJitoliil KpyrJioro crosy sk
[poIo3uLii oA0 NoLaJIbIIOI peasizallii IPOeKTy.

YkpaiHcbKa Bepcisg MeTooJ1orii 1 XBOCTOCXOBMII, OyJIa afjaliTOBaHa AJis iHCIEKIiMHUX OpraHiB Ha
OCHOBi KOMeHTapiB, OTPUMaHUX BiJl KOMIIETEHTHUX OpraHiB. B paMkax nmpoeKTy 6yJio BpaXxOBaHO
BIZITYyKH Ta KOMeHTAapi AJ1s1 yIOCKOHaJIeHHS MeTO0JI0Til 3 IBOX TPEHIHTIB, IpoBeJieHUX y JIHinpi.

TOB "Exomiatdopma” y cniBnparii 3 MiHicTepcTBOM eKoJIOTii Ta MPUPOJHUX pecypciB YKpaiHu
nepepo6usio PeecTp Miclb 36epiraHHs BiIXoiB y 3BITHUX JJOKYMeHTaX Ta BUGpasIo BiAmoBigHi
00'eKTH, sIKi pO3T/IAAAIOTHCS SIK XBOCTOCXOBUILA 3 BiinoBiAHOIO iHpopMariieto. Takum ynHoM, TOB
«Exomatdopma» [oMoBHUIIO icHY04y 6a3y AaHUX 3 145 XBOCTOCXOBUIAMH 3 TONIEPESHBOTO
npoekTy HiMenibkoro BiJoMCTBa 3 0XOpPOHHM HaBKOJIMIIHBOTO Cepe/loBHULIaA J04aTKOBO 199
XBOCTOCXOBUIIIAMH, 1110 MAIOTh OTEHIia] ekos0TiuHOI He6e3neku. OHOBJIEHA yKpaiHChKa 6a3a JaHUX
XBOCTOCXOBHMIII, IKa CTaHOM Ha KBiTeHb 2017 p. MicTUTb 344 06’€KTH, OyJila BUKOPHUCTAHA SIK XKePeJIo
JIAaHUX JJ151 OHOBJIEHHS] iHTepaKTUBHOI Malli XBOCTOCXOBUI Ha pecypci Google Maps.

[IpoekT AokyMeHTY "PekoMeHanil 11[0/10 BJJOCKOHA/JIEHHSI CUCTEMHU YIIPaBJiHHS 6€31eK00
XBOCTOCXOBHII", IKMH BKJIIOYAE 3BiT Mpo aHa/i3 BnpoBamkeHHA JupektuBu 2006/21/€C,
aJlanToBaHy A1l YKpaiHU MeTO/I0JI0TiI0 /1/1s1 XBOCTOCXOBHIL, OHOBJIEHY 6a3y JAHUX XBOCTOCXOBHII]
Ykpainy, 6yJio nofaHo o MiHicTepcTBa ekoJiorii Ta npupoAHUX pecypciB YKpaiHu. MiHicTepcTBO
Ha/laJ10 NO3WTHUBHI BiITYKU 1[0/I0 PO3BUTKY NPOEKTY 3 BASAYHICTIO 3a IPOEKT.

Pe3ynbTati npoeKrty

Po3po6JieHi npoyKTH NpoeKTy, 110 ctBopeHi y 2016-2017 pp., BKJIOYaOTh
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» EJjieKTpoHHHMI HaBYaIbHUU Kypc «be3neka XBoCTOCXOBHII», pO3P00JIeHHH Ha I1aTdopmi
Moodle HI'Y,

» /JlonoBizb Opo aHai3 BiANMOBIAHOCTI YKPaiHCbKOTO 3aKOHOAAaBCTBAa BUMOraM 3aKOHOIaBCTBA
€C Ta [lopoxHs KapTa 11010 il peaJsiizallii B KOHTEKCTi MiIBUIeHHA Oe3MeKH XBOCTOCXOBHII]
(Aupextura 2006/21/€C, Jupektrua SEVESO-III Ta Kepirni npuHuunu EEK OOH 3 6e3neku
XBOCTOCXOBHIIL).

» YOoCKOHaJieHa MeTO/0JI0Tis BcebiyHOI O1[iHKHM 6e3IeKH XBOCTOCXOBHUIII,

» OHoBJieHa 6a3a JaHUX YKPAiTHCbKUX XBOCTOCXOBHII Ta iHTepaKTUBHA KapTa Ha OCHOBI KapT
Google.

» PexoMeHpanii o0 BJOCKOHAJIEHHSI CUCTEMH YIIPaBIiHHA 6€31eK0I0 XBOCTOCXOBHII /ISl
Ykpainmu.
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Resume (in Russian)
O60cHOBaHMKe NPOEKTa

B XBOCTOXpaHUJIMLIAX XPAHUTCS 60JIbIION 06'bEM OTXO/0B J0ObIBaIOIEH OTPACIH, KOTOPbIE CTAIH
VMCTOYHUKOM 3arpsi3HeHUs OKpYy»Xalolllel cpe/ibl, HAHOCAT BpeJ, 6MOTe U 0Ka3blBAlOT HEraTUBHOE
BJIMSIHME Ha 3/J0pOBbe HacesJeHUs. Bo MHOTHMX cTpaHax XBOCTOXpaHUJIMILA BCe ellje TPeOyIoT
HNPUHATHS HEOTJIOXKHBIX Mep 6€30MaCHOCTH, IPU 3TOM 0c060€e BHUMaHUE YAe/Is1eTCs YIyOIeHHI0
3HaHMH B 3TOM cdepe 1 NOBBIILIEHUIO OCBEJOMJIEHHOCTH O NOTEHLMa/IbHBIX PUCKAX U YObITKAX.

YKpauHa sBJsieTcsl 0Ka3aTeJbHbIM IPUMePOM HeHa/JIeXKallero XpaHeHHUsl 0TX0/10B J00bIBaoIEeN
oTpacsu. boJsiblias 4acTh XKUJKUX TPOMBIIIJIEHHBIX OTXO0/I0B, 06'bEM KOTOPBIX MPEBbINIAET

1,7 MsIpi. M3, XpaHUTCS HAa yCTAPEBIIMX UM 3a0POLIEHHBIX 06'beKTaX, CO3/JaHHbIX B CTpaHe 6oJjiee
50 sieT, He OTBeYaIIMM COBPEMEHHBIM TPpe6oBaHUSAM 6e30nacHOCTH. OGbIYHAS MPAKTUKA
CTPOUTEJNBCTBA XBOCTOXPAHUJIUII, 3aK/IH0YAJIaCh B CO3/JaHUHU J1aMb B OBparax, JJoJJMHaX U MaJIbIX
pekax. /lHO 1 60pTa HAaKONMUTeJel He O6bLJIHN TOKPBITHI BOJJOHENPOHULAEMbIMU 3KpaHAMU UJIN
06JIMI[OBaHbI KAKUM-JTHM60 cr1oco60M. TakuM 06pa3oM, 3TH XBOCTOXPAHHUJIUILA CTATH UCTOUHHUKOM
3arpsi3HeHUs M0/I3eMHBIX ¥ TOBEPXHOCTHBIX BOJ. OpraHbl BJIACTH B YKparWHe HYKJAI0TCA B
NoAJEepKKe JIJIsl yCTOWYUBOTO pelleHNs1 Tpo6JieMbl OMACHBIX XBOCTOXPAHHUJIUI, KaK Ha
MPAaKTUYECKOM, TAK Ha U 3aKOHOJATEJbHOM YPOBHE.

B pamkax npoekTa «[loBblllieHHe 6€30TaCHOCTH MPOMBIIIJIEHHBIX XBOCTOXPAaHUJIHUIL HA TpUMepe
YKPaHHCKHUX 00'bEKTOBY, MOeprKaHHOT0 HeMelKUM BeZJOMCTBOM I10 OXpaHe OKPY»Kalolel cpeibl 1
YCIENIHO BhINOJHEHHOM B TeyeHue 2013-2015 rr., yKpauHCKUMU 3KCIepTaMu 6bljla pa3paboTaHa
METO/I0JIOTHSI BCECTOPOHHEM OLleHKU 6e30MacHOCTU XBOCToXpaHuaull (MeTogosiorus s
XBOCTOXPAHHUJINII) Ha OCHOBE METO0/ja KOHTPOJILHOTO CIIMCKa. ITa METO/10JI0THs Obla 0Jo6peHa
HeMellKMM BeZJOMCTBOM I10 OXpaHe OKpY»Karolleil cpejie ¥ BeAyLUIMMH MeXKAyHApOJHbIMHU 3KCIIepTaMU
B 3TOM 06J/1aCTH.

EBponeiickas akoHoMmuueckast komuccuss OOH (ESK OOH) u Hemenikoe BeToMCTBO 110 OXpaHe
OKpy»Karoliel cpeibl MPU3BaM rocyapcrBa-4wieHsl EJK pacnpocTpaHsaTh pa3paboTaHHYIO
METO/0JIOTUIO JIJIs1 XBOCTOXPAaHUJIML] [JIs1 ee MPAKTUYECKOr0 UCIIOIb30BaHUs COOTBETCTBYOLUMU
KOMIETEHTHBIMHU OPraHaMH U OllepaTOPaMH 3TUX 06'bEKTOB.

OCHOBHBIMU pe3yjbTaTaMy IPOEKTa ObL/IU:

» [IpaBoBas olleHKa 3aKOHO/]aTeJbCTBA YKPAUHbI U aIMUHUCTPATUBHOM cuTyauuu c TM® B
Ykpaune,
» MeTomos10THSA BCECTOPOHHEH OIleHKH 6€301aCHOCTH XBOCTOXPaHHUJIHILL.

Pe3ysibTaThl ¥ BBIBO/bI 3TOT0 MPOEKTA NOKa3aJIH, YTO YCTOWYMBDIN pelieHre Npo6/ieMbl
XBOCTOXPAHW/IMIL B YKpauHe BO3MOXHO JIMLIb yTeM peaju3alii COOTBETCTBYIOLIMX MEPONIPUATHI
KaK Ha IPaKTH4eCKOM ypoBHe (pacnpocTpaHeHHe MeTO/[0JI0THH), TaK U Ha 3aKOHOJaTeJIbHOM yPOBHE
(0630p cTpaTeruu KOMIETEHTHBIX OPTaHOB).

CopepiKaHue U AeATeNbHOCTb NPOEKTa

B TeyeHue 2016-2017 rr. 66171 peasni3oBaH NpoeKT "[loBhIlIEHHE YPOBHS 3HAHUM CpeJid CTYA€HTOB 1
npemnoJaBaTeJsiei 1o 6e30MacHOCTH XBOCTOXPaHUJIUIL U e€ 3aKOHO/jaTe/IbHbIA 00630p B YkpauHe".
[IpoekT $prHAHCUPOBAJICA U KOOPAUHHUPOBaJics HeMelKUM BEJOMCTBOM 10 OXpaHe OKPY’Karolen
cpeanl npu coaerctBurd KonBeniuu EJK OOH o TpaHcrpaHMYHOM BO3A€UCTBUHM MPOMbIIIJIEHHBIX
aBapui, U noaaepXuBasica MUHUCTEPCTBOM 3KOJIOTMU U IPUPOJHBIX PECYPCOB YKpPauHbI U
MuHHCTEepCTBOM 06pa30BaHUs U HAYKHU YKPaUHBIL.

HpoeKT COCTOHUT U3 ABYX KOMIIOHEHTOB B COOTBETCTBHHU C OCHOBHBIMHU 3aJjla9daMHU:
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» o06pa3oBaTe/IbHbIA KOMIIOHEHT MPeAyCMaTPUBAET MOBBIIIEHHE YPOBHS 3HAaHUU B 006/1aCTH
6€e301aCHOCTH XBOCTOXPAHUJIHIL, CPE/IA YKPAUHCKHUX CTYIEHTOB 10 HAIIPaBJEHHUSIM 3KO0JIOTHU
Y TOPHBIX HaYK, @ TaK)Ke MOJIO/IbIX COTPY/THUKOB YHUBEPCUTETOB, TPEIOJAI0IUX
JUCLUILIMHBI 10 TEMAaTUKe 0XPaHbl OKPYXKAILIEel Cpe/ibl, AJ151 pACHIPOCTPAHEHHUS IEPEI0BOTO
€BPOIMENCKOTO MMO/IX0/1a MO MOBBIIIEHHI0 6€30aCHOCTH ONACHBIX 06'bEKTOB B J00OBIBAIOLIEN
OTpacJ1 Ha OCHOBE COBPEMEHHOTI'0 Y4e6GHOT0 KypCa,

> 3aKOHO/IaTeJIbHbIM KOMIOHEHT MPOEKTa MpeyCMaTPUBAET MOBbILIEHUE YPOBHS
6€e30MacHOCTH XBOCTOXPAHUJINIL IIyTEM PELIEHUS 3ITOW TPo6IeMbl HA 3aKOHO/[aTe/IbHOM
YPOBHE C TOUKU 3pEHUS BbINOJHEHUS YKPAaUHOU CBOMX 00513aTeIbCTB 1o CorsialieHuo 06
acconuanuu mexay YkpauHot u EC, lupextussl 2006/21/EC o ynpaBieHHI0 OTX0AAMH
JI00BIBAIOIIEN TPOMBIIIIEHHOCTH.

BbIno/iHeHHE 06pa30BaTebHOTO KOMIIOHEHTA IPOeKTa MPoxo/iuJio B [0cyJapCTBEHHOM BBICIIEM
y4e6HOM 3aBeJileHHH "HanmoHa/bHbIN ropHbINA YHUBepcUTeT" (#asiee — HI'Y), KoTopbid
CIelyaJu3UpyeTcs Ha MOJArOTOBKE CTYA€HTOB /IJIsl TOPHOU OTPAC/IU. YHUBEPCUTET HAXOJUTCS B
ropozie /lHenp, KOTOPbIH SIBJISIETCS [IEHTPOM Pa3BUTOT0 FOPHOA00bIBAIOIIEr0 PETHOHA B
IeHTpaJIbHOH YKpauHe. Ero crnenuaamucTbl UMEIOT COOTBETCTBYIOLIUH OMBIT MPENojaBaHUs U OTbIT
y4acTHs B Pa3/IMYHbIX MEXAYHAPOAHBIX HAYYHBIX U 06pa30BaTeIbHbBIX TPOEKTAaX.

000 "Ikomatdopma” B COTpyAHUYECTBE C MUHUCTEPCTBOM 3KOJIOTUH U IPUPOJHBIX PECYPCOB
YKpauHbl U IpeiCTaBUTENISIMU BCeX 3aMHTEPECOBAHHBIX OPTAaHOB BJIACTH BBIIOJIHUJIO
3aKOHO/ATe JIbHbIM KOMIIOHEHT NnpoekTa "CTpaTerus KOMIeTeHTHbIX OPraHOB 10 BOIIPOCaM
XBOCTOXpPaHUJINIL" Ha HALLUOHAJILHOM YPOBHE, B CTO/IULEe YKpauHbl Kuese.

BrInoJIHEHHE TPOEKTA BKJIKYaJI0 BBOJHBIN ceMuHap (uiosib 2016 /lHenp), nepBbld TPEHUHT
(oxTa6pb 2016, [IHenp), BTopo# TpeHUHT (HOs16pb 2016, [IHenp), Kpyrabik ctou (despans 2017,
KueB) u duHanbHbIl ceMuHap (Mait 2017 r., lHenp). Bosiboi 066M paboT 6blJ NPOBEAEH MEXKAY
3TUMHU MePONPUATUSIMHU U TIOCJIe HUX; OHU BKJIFOYAJ/IHM MOJATOTOBKY y4eOHbBIX MaTEPHUAJIOB, aHAIU3
OT3bIBOB YYaCTHUKOB, COTJIAaCOBAaHUE METO/0JIOTHUHU [IJIs1 XBOCTOXPAHUJIHIL C KOMIIETEHTHBIMHU
OpraHaMHu JJis AajibHeH1Iero BHeApeHUs, pa3paboTKy 3/IeKTPOHHOTO Y4e6GHOI0 Kypca U ero
BHe/[peHUe B Y4eOHbIN MpoIecc U T. [1.

O6pa3oBaTebHbIii KOMMNOHEHT NPOEKTa

OcHOBHas [ieATeJbHOCTb IPOEKTA B paMKaX KOMIIOHEHTa 06pa30BaTe/IbHOTO IPOeKTa BK/IYala
IpoBeJieHHe [IByX TPEHUHTOB 110 6€301aCHOCTH XBOCTOXPAHUJIMIL /1J151 CTYZleHTOB YHUBEPCUTETOB U
npenojaBareJsiel U3 yeTbipex yHuBepcuTeToB B HI'Y 1 pa3paboTKy Kypca 3JIeKTPOHHOI'0 06y4YeHHUs
«be30onacHoOCTb XBOCTOXpAaHUJIUILLY.

Y4acTHUKHU TPEHUHTOB ObIIM OTOGPAHBI CPEIU CTYAEHTOB 9KOJOTHIECKHUX CIIeI[MaTbHOCTEH,
OTHOCSIIIUXCS K TOPHOU MPOMBINILJIEHHOCTH, TPOMBIIIJIEHHON 6€30MaCHOCTH, 3aIUThI U
BOCCTAHOBJIEHHS OKPYKaIIel cpe/ibl U3 YHUBEPCUTETOB, PaCHOJIOXKEHHBIX B J/IHEMPONeTPOBCKOU
o6sactu: l'ocynapcrBeHHoro BY3 "HanuoHanbHbINM TOPHBIA YHUBEPCUTET», [IpUAHENIPOBCKOU
rocy/lapCTBEHHOM aKaJleMUU CTPOUTENbCTBA U apXUTEKTYPhl, HallMoHaIbHON MeTalnypruieckoi
aKaJleMuU YKpauHbl U /lHENponeTPOBCKOTO FOCYAapCTBEHHOT0 arpapHO-3KOHOMUYECKOT 0O
yHUBepcuTeTa. Bcero B TpeHuHrax ydyactBoBasu 20 caymaresiei (5 CTy/IeHTOB U3 KaXK/I0T0
YHUBepCUTEeTA) M0/, PYKOBO/ICTBOM 4 mpemnojaBateseil. Takke B TpeHUHIaX y4aCcTBOBAJIH
MeX/AYHapOo/IHble U HAllMOHAJIbHbIE 3KCIIEPThI, B TOM UHcJ/ie YieHbl O6beJUHEHHON 3KCIIEPTHOM
rpynnsl E3K OOH 1o BogHBIM ¥ IPOMBILLJIEHHBIX aBapUAM, IpeCTaBUTENU KOMIIETEHTHBIX OPTaHOB
YKpauHbl Ha HALlUOHAJILHOM U PETrHMOHAaNbHOM YPOBHSAX. MexAyHapoAHble 3KCIePThI PeCTaBISAIN
lIBeiinaputo, Benapych, Pymbinuto, [pysuto, Apmenuto, Keipreiackyto Pecny6suky, Pecriy6auky
Cep6uto, Benrputo u ABcTpuio. OnepaTop XBOCTOXpaHUIIHIIA O6bLI IpeAcTaBeH koMnanuei [JTIK,
KOTOpas SABJASIETCS KPyNHelel YKpanHCKON KOMIIaHUEeH 10 NPOU3BO/ICTBY 3J1EKTPO3IHEPTHH.
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Komnanus ,ZlTBK obecrnevynsaa BO3MOXKHOCTHU AJid ITpoBeJ€HUA TPAKTHUIECKUX 3aHATHUH B paMKax
IMpOEeKTa.

TpeHUHIY BK/IIOYA/IU pa3/IMYHbIe BU/bI yYeOGHOM 1esITEIbHOCTH, TaKHe, KaK JIEeKIIUH, aHaJIN3
JIOKyMEHTOB, NToCellleHHe XBOCTOXPAaHU/IMIIA, UHTePBbIOMPOBAHME €ro NepcoHalla, NoJroToBKa
oT4eTa  T.A. KpoMe TpeHHHI 0B 110 6€30NaCHOCTH XBOCTOXPAHUJIMIL, BCe CIyLIaTed NPOLLIN
oHslalH-TpeHUHT EIK OOH no npombliijieHHOM 6€30aCHOCTH.

Bce MaTepuasbl, popMaThl ¥ y4eGHbIE HHCTPYMEHTDI, IPOTECTUPOBAHHBIE BO BPEMs JIBYX TPEHUHTOB,
npoBeieHHbIX B HI'Y, 6bLIM COOpaHbl U MPUBeIeHbl B COOTBETCTBUHU C OpPMaTOM Kypca
3JIEKTPOHHOTO 00y4YeHHUs Ha iaTdpopme Moodle, 1 pasmellieHbl Ha Be6-CTpaHUIE AUCTAHIIUOHHOTO
o6y4yenus HTY.

3aKkoHoAaTeNbHbIN KOMMOHEHT NPOEKTa
000 "3konsaTdopmMa” BbINMOJHUIO 3aKOHOATEIbHbIN KOMIIOHEHT NMPOEKTAa B TAKUX chepax.

» 3akKoHOJaTesbHad OLleHKa BKJIIOYAeT:
O aHaJ/Iu3 COOTBETCTBUS YKPAUHCKOTO 3aKOHO/IaTeJIbCTBAa TPeO0BAHUAM JIUPEKTUBEI
2006/21 / EC o o6paliieHUIo C 0TX0AaMHU 106bIBAIOIIEN MPOMBIIIJIEHHOCTH
0 0630p nonoxennd JlupexktrBsl 2012/18/EC o KOHTPOJII0 KPYITHBIX aBapHH,
CBSI3aHHBIX C ONTaCHbIMHU BemlecTBaMu ([upektuBa SEVESO-III)
0 Cnoco6nbl BHeapeHUs B YkpanHe PykoBogsamux npuHuunos E3K OOH no
XBOCTOXPAHUJIUIL U METO0JIOTUH AJ151 XBOCTOXPAHUJIUILL

» JlopoxkHas kapTa 1o BHeapeHuto JupekTurbl 2006/21 / EC 4epe3 HHCTpyMeHTapui
PykoBogsamux npuHuunoB E3K OOH no xBocToxpaHUIML B paMKax HallUOHAJIbHOTO
3aKOHOATEJILCTBA ObL/Ia pa3paboTaHa Ha OCHOBE Pe3yJIbTaTOB OLIEHKH 3aKOHOATe/bCTBA.

» DB nposegeH Kpyribliii cTos ¢ npeAcTaBUTENAMU KOMIIETEHTHBIX OPTaHOB IO
MMILIeMeHTaluu nonoxeHunt Jlupektusl 2006/21/EC, HanpaB/ieHHbIN HA 00'beJUHEHHE
YCHUJIMH BCeX OTBETCTBEHHbIX OPraHOB 0 6€30MacHOCTH XxBocToxpaHuauil: Ha Kpyriiom
cToJIe

0 MeTogosi0rUs AJ/151 XBOCTOXPAaHU/IMLL U MHTePaKTUBHAA KapTa XBOCTOXPAaHU/IULL GbLIN
npe/CcTaBJeHbl KaK NIPpaKTUYeCKUH UHCTPYMEHT [l UMIlJIeMeHTaluu JJUpeKTHUBbI
2006/21/EC.

O lleHHble OT3bIBbl KOMIETEHTHbIX OPTAaHOB 03BOJIMJIM aJallTUPOBATh METO0JI0THI0
JIJ151 XBOCTOXPAaHUJIMIL, KOTOpast 6y/ieT UCI0/1b30BaThCA B YKpauHe Kak UHCTPYMEHT
NOBBIIIEHUs 6€30MaCHOCTH XBOCTOXPaHHUJIN1LI,

0 Pesosronua Kpyrjioro crosia 6b11a cOrJlacoBaHa y4aCTHUKaMU KaK pe3yJbTaThl
3aceflaHus.

» 000 «Exomnatdopmar» pazpaboTasio npoekT "PekoMeH[aLui 10 COBEPIIEHCTBOBAHUIO
CUCTeMbI yIpaBJIeHUsA 6€30TIaCHOCThIO XBOCTOXPAHUJIUI" B COOTBETCTBHUH C Pe30JII0LNeN
KpyrJjioro cTosa Kak mpe/jioKeHus 10 JaJbHelI el peasn3aly NpoeKTa.

YkpauHckas Bepcusi MeTO0/10TUH [IJ1s1 XBOCTOXPAHUJINIL OblyIa aJalTUPOBAHA /I/1s1 HHCIIEKIIMOHHBIX
OpraHOB Ha OCHOBE KOMMEHTAPUEB, MOJIYYEHHBIX OT KOMITETEHTHBIX OPraHoB. B pamMkax npoekTa
ObLTH yYTEHBI OT3bIBBI 1 KOMMEHTAPHHU 110 COBEPLIEHCTBOBAHUIO METO/I0JIOTUH U3 [IBYX TPEHHUHTOB,
npoBe/ieHHBIX B /lHemnpe.

000 "Exomatdopma” B cOTpyHUUECTBE C MUHUCTEPCTBOM 3KOJIOTUU U IPUPOJHBIX PECYPCOB
YkpauHbl nepepaboTasio PeecTp MecT XxpaHeHHsI OTX0/,0B B OTYETHBIX JJOKYMEeHTaxX U BbIOpasIo
COOTBETCTBYIOLIME 00bEKTh], KOTOPble PACCMAaTPUBAIOTCA KaK XBOCTOXPAaHUJIMIIA C
cooTBeTcTBYWOILEel nHGopManueil. Takum o6paszom, 000 «Exkonsiardpopma» NONOJTHUIIO
CYILLeCTBYIOILYI0 6a3y JJaHHBIX U3 145 XBOCTOXpaHUW/IMIL C IpeAblAyllero npoekta Hemenkoro
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BE€JOMCTBA I10 OXpaHe oxpyma}omef/i cpeabl JOIMMOJIHUTEJbHO 199 06'be}(TaMI/I, HMMEIUX IOTEH XA

3KoJIorM4eckoi onacHocTh. OGHOBJIEHHAsl YKparnHCKas 6a3a JJaHHbIX XBOCTOXPAaHUJIUIL, KOTOpas Mo
cocTossHUIO Ha anpesib 2017 cogepUT 344 XxBOoCTOXpaHUIIMI, ObLJIA UCII0JIb30BaHA KaK HCTOYHUK

JIAaHHBIX /151 0GHOBJIEHHS] UHTEPAKTUBHOM KapThl XBOCTOXpaHUJIUIL Ha pecypce Google Maps.

npOEKT AOKYMEHTa "PEKOMEH,LIEIL[I/II/I 10 COBEpPIIEHCTBOBAHHWIO CUCTEMBI YIIPpABJIEHUA 6€e301acCHOCThIO

XBOCTOXPAHUJIUI", KOTOPbIH BKJIOYaeT 0TUeT 06 aHasiu3e BHeaApeHus JupektuBsl 2006/21/EC,
aZlallTUPOBAHHYIO JI/I1 YKpPaWHbl MeTO/0JI0THIO /IJ1S1 XBOCTOXPAHUJ/IMIL, 0OHOBJIEHHYIO 6a3y JJaHHBIX

XBOCTOXPAHW/IMIL YKpauHBbl, Ob1J10 TOAaHO B MUHUCTEPCTBO 3KOJIOTUU U IPUPO/IHBIX PECYPCOB
YkpauHbl. MUHUCTEPCTBO NPeOCTAaBUIIO M10J10KUTE/IbHbIE OT3bIBbI 10 PA3BUTHIO IPOEKTA C
6J1arojlapHOCTHIO 32 POEKT.

Pe3ynbTatbl NnpoeKra

PaspaboTaHHbIe NPOAYKTHI NPOEKTa, co3JjaHHble B 2016-2017 rr., BK/IIOYAIOT

>

JJIeKTPOHHBIN y4eOHBIN KypC «be30nacHOCTb XBOCTOXPaHUJIUIIN», Pa3paboTaHHBIN Ha
miatdopme Moodle HI'Y,

Jloksiai 06 aHasIM3€e COOTBETCTBUS YKPAUHCKOTO 3aKOHO/IaTe/IbCTBA TPe6OBaHUAM
3akoHo/atesbeTBa EC v JlopoxkHasi KapTa 1o e€ peajn3alyy B KOHTEKCTE OBbILIEHUS
6e3onacHocTH xBocToxpanuauin ([Jupextusa 2006/21/EC, lupexktuBa SEVESO-III u
PykoBogsiiye npuHnunsl EJK OOH no 6e30macHOCTH XBOCTOXPAHUJIUIL).
YcoBeplieHCTBOBaHHAs METO/0JIOTHSI BCECTOPOHHEH OLlEeHKH 6€30MacHOCTH
XBOCTOXPaHUJIULL,

OG6HOBJIeHHas 6a3a JAHHBIX YKPAUHCKUX XBOCTOXPAHUJIMUII, U UHTEPAaKTUBHAA KapTa Ha
ocHoBe KapT Google.

PexoMeHAaMH 110 COBEPILIEHCTBOBAHUIO CUCTEMBI YIIPaBIeHUs1 6€30aCHOCTBIO
XBOCTOXPAHUJIUIL AJ151 YKPAUHBI.
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1 Introduction

1.1 Background

The last two decades demonstrated a growing concern with environmental degradation caused by
large-scale movement of hazardous materials because of failures of tailings management facilities
(TMFs) where large amounts of mining wastes are stored. These wastes pose serious threats to hu-
mans and the environment, especially if tailings facilities are improperly designed, constructed, oper-
ated or managed. Pollution of waterways and the related damage or risk to human health, infrastruc-
ture and environmental resources has often a negative effect on relations between neighbouring coun-
tries. Such risks may emanate from all TMFs, including active, inactive, neglected, temporarily or per-
manently closed, abandoned or orphaned ones.

Within the framework of an earlier AAP project, running the completed UBA project 2013 - 2015 (“Im-
proving the safety of industrial tailings management facilities based on the example of Ukrainian facili-
ties”) the Methodology for improving the safety of Tailings Management Facilities with the TMF Check-
list (hereinafter TMF Methodology) has been developed by an Ukrainian project team. The project was
technically and scientifically managed by the German Environment Agency and the leading interna-
tional experts. The project team developed the TMF Methodology to be used as the practical tool to
implement the existing UNECE TMF Guidelines. Further it assessed the Ukrainian legislation in accord-
ance with UNECE TMF Guidelines. Both documents were submitted to the Ministry of Ecology and
Natural Resources of Ukraine (hereinafter MENR) that made proposals to revise, amend and adapt the
project documents for putting the TMF Methodology into practice, leading to further harmonization of
Ukrainian legislation with EU laws in the field of tailings management.

The results and conclusions of the aforementioned project showed that a sustainable solution of the
TMF problem in Ukraine is only possible by addressing the TMF issue on both the practical level (dis-
semination, training and consequent usage of the TMF Methodology by environmental inspectors and
TMF operators and) and legislative level (review of the Competent Authorities’ strategy). On this basis
the State Higher Educational Institution “National Mining University” in cooperation with LLC
“Ecoplatform” implemented the Project "Raising Knowledge among Students and Teachers on Tailings
Safety and its Legislative Review in Ukraine" (hereinafter - Project) during 2016-2017. It was funded
and coordinated by the German Environment Agency and supported by the Ministry of Ecology and
Natural Resources of Ukraine and the Ministry of Education and Science of Ukraine (the letters of sup-
port are presented in Annex 1).

At present, the available curricula in mining and environment safety provided by Ukrainian technical
universities include only insufficient knowledge on TMF safety or provide only little theoretical
knowledge due to the time allotted. Consequently, there is the lack of comprehensive training and ad-
vanced courses on TMF safety issues in the state educational programs provided by Higher Education-
al Institutions in Ukraine. In this context, inspectors and TMF staff have to be prepared in this issue at
a highly skilled level still in universities.

The Project aimed to familiarize the target audience with the European principles of the TMF safety
such as the UNECE Safety Guidelines and Good Practices for TMFs, through a training course on the
TMF Methodology, which included modules of intensive theoretical studies and visit(s) to a repre-
sentative TMF site for practical exercises.

Apart from the educational component, the Project intended on sustainable solution of the TMF prob-
lem on the legislative level. The legal assessment of the previous UBA project showed the need for
streamlining, transparency and simplification to ensure the effective functioning of the national legal
system. The legislative Project component covered the evaluation of competent authorities’ (CAs)
strategy on TMF issues aligned with the European integration course of Ukraine that obliges the coun-
try to perform serious commitments in various areas.
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The key provisions of Directive 2006/21/EC on waste management for extractive industries and the
amending Directive 2004/35/EC (hereinafter Directive 2006/21/EC) shall be implemented by
Ukraine within five years of the entry into force of the Association Agreement between the European
Union and the European Atomic Energy Community and their Member States, of the one part, and
Ukraine, of the other part (hereinafter Association Agreement). As per Annex XXX to Association
Agreement the following provisions of Directive 2006/21/EC shall be implemented:

» adoption of the national legislation and designation of competent authority/ies;

» establishment of a system that makes TMF operators to draw up waste management plans (identi-
fication and classification of waste facilities; characterisation of the waste) (art. 4 and 9);

» establishment of a permit system, financial guarantees and an inspection system (art. 7, 14
and 17);

» establishment of procedures for the management and monitoring of excavation voids (art. 10);

» establishment of closure and after-closure procedures for mining waste facilities (art. 12);

» drawing up an inventory of closed mining waste facilities (art. 20).

As the TMF issues are laid down in provisions of Directive 2006/21/EC, they become mandatory to be
considered by Ukrainian CAs in their strategies. In this regard the TMF Methodology can be easily ap-
plied by the state authorities and by TMF operators to meet their future obligations under Directive
2006/21/EC as the methodology for TMF inventory, facility prioritization and establishment of action
plans to reduce the risks posed by TMFs.

Although the implementation of the Association Agreement has started on November 1, 2014, at pre-
sent only the Implementation plan of Directive 2006/21/EC with general measures developed on the
legislative level by Ministry of Energy and Coal Industry of Ukraine is available. MENR was indicated as
the main body responsible for the implementation of this plan. Therefore, the national authorities
need further support in evaluation and development of the detailed actions to be performed under the
obligations of Directive 2006/21/EC.

1.2 Aim and tasks of the Project

Based on the above mentioned the main Project objectives were:

» raising the knowledge in the TMF safety among Ukrainian students in environmental and mining
sciences and young university teachers dealing with education on environmental protection as an
advanced European approach to improve safety of hazardous mining sites by modern education
course (educational Project component);

» improving the TMF safety level by addressing this issue on the legislative level in terms of how
Ukraine fulfils its obligations under the EU-Ukraine Association Agreement, Directive 2006/21/EC
on the management of waste from the extractive industries (legislative Project component).

The long-term goals of the Project are:

» to ensure the sustainability of the TMF Methodology as the modern organisational and managerial
toolkit easy to organise and manage. To improve the safety of TMF sites through the use of the
comprehensive education module that provides an opportunity to get full and consecutive infor-
mation including the introduction to the subject, the importance, scopes, operation problems of
TMFs as high-risk facilities, and application of the TMF Methodology in practice. It is suggested to
introduce the education modules developed within the Project to teaching/learning process in the
participating universities on an annual basis.

» to put the UNECE TMF Guidelines requirements into action in the form of a summary of good prac-
tice for TMFs, which will promote the implementation of an Action plan under Directive
2006/21/EC adapting the Ukrainian legislation to the European law.
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The following Project tasks declared in the Project concept were:

» Familiarization of students with international safety standards in the field of tailings management
outlined in relevant documents, including the UNECE document "Safety guidelines and good prac-
tices for tailings management facilities (2008, updated version 2014)" and the TMF Methodology.

» Completion of the UNECE online training course on industrial accidents followed by taking an ap-
propriate certificate.

» Improvement and adaptation of the training course on the TMF Methodology for the students’ au-
dience based on the modern training experience.

» Creation of a new interactive training module that can be used for remote (distance) education,
using modern technologies.

» Active learning of efficient procedures of environmental audit and inspection based on TMF Check-
list application.

» Testing the TMF Methodology through new application experience. Collection and analysis of the
participants’ feedback (questions, remarks, recommendations) on the methodology improvement
within this Project activity.

» Review of the CAs’ strategy on TMF issues in terms of Ukraine’s European integration course.

» Review of Directive 2006/21/EC requirements on waste management from extractive industries
that become mandatory for Ukraine to complete the Association Agreement.

» Collection of the comments and recommendations of all concerned national authorities on how to
implement Directive 2006/21/EC.

» Development of the Roadmap containing Action plan for implementation of Directive 2006/21/EC
through the instrumentality of UNECE TMF Guidelines.

1.3 Brief Project Information

The general Project information is summarized below in Table 1.

Table 1: Brief Project Information

Project title Raising Knowledge among Students and Teachers on Tailings Safety and Its Legis-
lative Review in Ukraine

Project applicant State Higher Educational Institution “National Mining University”

Project executors State Higher Educational Institution “National Mining University”
LLC “Ecoplatform”

Beneficiary Ministry of Ecology and Natural Resources of Ukraine
Ministry of Education and Science of Ukraine

Duration June 2016 — May 2017

Thematic area Improving the safety of industrial tailings management facilities

Main objectives » Raising the knowledge in the TMF safety among future specialists;

» Improving the TMF safety level on the legislative level in terms of how Ukraine
fulfils its obligations under the EU-Ukraine Association Agreement, Directive
2006/21/EC on the management of waste from the extractive industries

Expected results » The development of training course on TMF Methodology application;
» E-learning course “Safety of tailings management facilities”

» Roadmap, containing Action plan for implementation of Directive 2006/21/EC
provisions;

27




Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative Review in Ukraine

Key Project participants

Project website

Adaptation the TMF Methodology for the state inspection bodies of Ukraine

German Environment Agency (UBA; Project coordinator):
Mr. Gerhard Winkelmann-Oei
Ms. Dr. Sonja Otto
National Mining University (Project executor)
Ecoplatform (Project executor)
International experts:
Mr. Peter Kovacs (Hungary)
Ms. Claudia Kamke (UNECE TEIA Secretariat)
Mr. Adam Kovacs (ICPDR-Secretariat)
Mr. Konstantine Burjanadze (Georgia)
Mr. Dusan Kosti¢ (Republic of Serbia)
Ms. Lubov Hertman (Belarus)
Mr. Zoltan Torok (Romania)
Mr. Septimius Mara (Romania)
Mr. Medetbek Omurbekov (Kyrgyz Republic)

National experts: representatives of the Ministry of Ecology and Natural Re-
sources of Ukraine, Ministry of Education and Science of Ukraine, Ministry of
Energy and Coal Industry of Ukraine, State Emergency Service, State ecological
inspection, Dnipro local administration

DTEK company (industrial partner): Ms. Tetiana Zavgorodnia

Tutors and trainees of technical universities located in Dnipro:
National Mining University
Prydniprovska State Academy of Civil Engineering and Architecture
National Metallurgical Academy of Ukraine
Dnipropetrovsk State Agrarian and Economic University

Ukrainian Project team:
Mr. Dmitry Rudakov — Project director, trainer

Ms. Iryna Nikolaieva — Project manager, trainer
Mr. Grygorii Shmatkov — key expert, trainer
Ms. Kateryna Okhotnyk — education course developer, trainer

Ms. Tetiana Omelyanenko — lawyer (key expert) on competent authorities’
strategy, trainer

Ms. Hanna Zadnipriana — Project manager assistant

http://science.nmu.org.ua/en/conferences/grant-of-german-environment-agency/

http://www.ecoplatform.org/en
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2 Project activities

All Project events on educational component took place at the State Higher Educational Institution
“National Mining University” (NMU) specialised in mining issues. The Ukrainian company “Ecoplat-
form” was the executor of the legislative Project component under the Agreement with NMU. Besides,
LLC “Ecoplatform” supported NMU in preparation and conduction of the trainings.

The activities under the Project were performed in the cities of Dnipro and Kyiv. In between and after
the Project events, the preparation of training materials, analysing the participants’ feedback, agreeing
the TMF methodology with competent authorities for its further implementation, development of an e-
learning course and its integration into the teaching/learning process etc. and other preparatory
works were accomplished.

Figure 1: Working packages and events held under the Project. Source: Own illustration, LLC
“Ecoplatform”

PREPARATORY
WORKS STARTING FIRSTTRAINING

WORKSHOP
June-September October 3-7, 2016

2016

July 12-13, 2016

SECOND TRAINING
November 22-26, 2016

ROUND TABLE on
STRATEGY OF CAs on
TMF ISSUES

FINAL WORKSHOP
May 16-18, 2017

February 7, 2017

REPORTING AND
DISSEMINATION OF
RESULTS
May 2017

This section describes the actions, taken according to Working packages indicated in the Project’s ap-
plication. The figure below illustrates the actual sequence and dates of the events held during the Pro-
ject implementation.

2.1 Preparatory works

Preparatory works for the trainings during June - September 2016 included arrangements of the Pro-
ject activities with the university top managers and the preliminary visit to the TMF site. Then, the
trainees have been selected among university students of environmental curricula related to mining,
industrial safety, environment protection and restoration from the universities located in Dnipro re-
gion.
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Selection of tutors and trainees

Four tutors for the trainees were selected from young teachers of the following universities located in
the Dnipropetrovsk region:

» State Higher Educational Institution “National Mining University”;
» State Higher Educational Institution “Prydniprovska State Academy of Civil Engineering and Archi-

tecture”;

» National Metallurgical Academy of Ukraine;
» Dnipropetrovsk State Agrarian and Economic University

The Project team provided the correct interpretation of the TMF Methodology by the tutors, and ex-
plained their tasks in the Project and the expected results.

Then, with the help of the tutors 20 trainees (5 students from each University) were selected from
undergraduate and postgraduate students of environmental sciences related to mining and the indus-
tries trained for at the tutors’ universities. The trainees had to pass interviews before the first work-
shop, with English knowledge being considered as one of the crucial selection criteria.

The list of the tutors and trainees participating in the Project is provided in Table 2.

Table 2 Tutors and trainees participated in the Project
No. Name Position and Department University
Tutors
1. Oleksandr Kovrov Professor of Ecology Department, PhD National Mining University
2. Serhii Kravtsov Assistant of Ecology, Heat Technics and | National Metallurgical Acad-

3. | Tetiana Yakovyshyna

4. Dmytro Pikarenia

Trainees (students)

5. Olha Ivanova

6. | Tetyana Deryabkina

7. Kyrylo Zvoryhin

8. Svitlana Zakharenko

9. Yevhen Cheblia

Labour Protection Department

Associate Professor of Ecology and Envi-
ronment Protection Department, PhD

Professor of Ecology and Environment
Protection Department, Doctor of Sci-
ences

Master’s student of the first year of
study, Mining faculty, Ecology specialty

Student of the fourth year of study,
Mining faculty, Ecology specialty

Student of the fourth year of study,
Mining faculty, Ecology specialty

Student of the fourth year of study,
Mining faculty, Open cast mining spe-
cialty

PhD student, 1st year of study,

Mining faculty, Underground mining
specialty

emy of Ukraine

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Dniprodzerzhinsk State
Technical University

National Mining University

National Mining University

National Mining University

National Mining University

National Mining University
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No. Name

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Viacheslav Skubchenko

Kyrylo Zosymenko

Alina Puhach

Olena Lapina

Vita Meshcheriakova

Olena Matiahina

Yuliia Kriachek

Roman Toloshnyi

Viktoriia Kulyk

Serhii Chervinskyi

Kateryna Kobzar

Tetiana Taran

Position and Department

Master’s student of the first year of
study,

Faculty of Mechanical Engineering,
Ecology and Environmental Protection
specialty

Master’s student of the first year of
study,

Faculty of Mechanical Engineering,
Ecology and Environmental Protection
specialty

Master’s student of the first year of
study,

Faculty of Mechanical Engineering,
Ecology and Environmental Protection
specialty

Student of the fourth year of study,
Faculty of Mechanical Engineering,
Ecology and Environmental Protection
specialty

Student of the fourth year of study,
Faculty of Mechanical Engineering,
Ecology and Environmental Protection
specialty

Master’s student of the first year of
study,

Faculty of Civil Engineering and Ecology,
Ecology specialty

Master’s student of the second year of
study, Faculty of Technology sustenance
and Ecology, Ecology specialty

Master’s student of the first year of
study, Faculty of Technology sustenance
and Ecology, Ecology specialty

Master’s student of the first year of
study, Faculty of Technology sustenance
and Ecology, Ecology specialty

Student of the third year of study, Fac-
ulty of Technology sustenance and
Ecology, Ecology specialty

Master’s student of the first year of
study, Water management engineering
and Ecology Faculty, Ecology specialty

Master’s student of the first year of
study, Water management engineering
and Ecology Faculty, Construction and
civil engineering specialty

University

National Metallurgical Acad-
emy of Ukraine

National Metallurgical Acad-
emy of Ukraine

National Metallurgical Acad-
emy of Ukraine

National Metallurgical Acad-
emy of Ukraine

National Metallurgical Acad-
emy of Ukraine

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Prydniprovska State Acade-
my of Civil Engineering and
Architecture

Dnipropetrovsk State Agrar-
ian and Economic University

Dnipropetrovsk State Agrar-
ian and Economic University
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No. Name Position and Department University
22. | Liubov Tsaruk Student of the fourth year of study, Dnipropetrovsk State Agrar-
Ecology, Water management engineer- | ian and Economic University

ing and Ecology Faculty, Environmental
Protection and Balanced Nature Man-
agement specialty

23. | lllia Vasylkov Student of the third year of study, Dnipropetrovsk State Agrar-
Ecology, Water management engineer- | ian and Economic University
ing and Ecology Faculty, Environmental
Protection and Balanced Nature Man-
agement specialty

24. | Nataliia Maksymova Senior teacher of Ecology and environ- Dnipropetrovsk State Agrar-
mental protection Department, PhD, ian and Economic University
Water management engineering and
Ecology Faculty

Contacting the managers of the TMF

During the Project implementation, the Project team has worked closely with the Donbas Fuel Energy
Company (DTEK, TMF operator) as a Project partner. It is Ukraine’s largest energy group with assets
in coal mining, electricity generation and distribution, alternative energy and gas production. The
DTEK company provided the opportunities for practical trainings within the Project on the local ther-
mal power plant and TMF.

The agreement with DTEK as the Project partner contained the development of a brief description of
the training course on tailings safety and the draft plan for a site-visit to the thermal power station.
Project summary, the TMF Checklists “Visual inspection” and “Document check”, and template for a
brief summary of TMFs in Ukraine were included. The brief summary of the TMF of the thermal power
plant prepared by DTEK and LLC “Ecoplatform” is based on the provided template used as training
materials (refer to section 3.1.1).

At the beginning of the Project LLC “Ecoplatform” staff has developed the Program of DTEK participa-
tion in conducting the training course (Annex 2) as an introductory document on upcoming works on
Project activities. The Program contained brief description of the training course and draft Plan of a
site-visit to the thermal power station. The Project summary, TMF Checklist “Visual inspection” and
“Document check”, and the template for brief summary of TMF were included as Annexes to the Pro-
gram. Later Project trainers used the brief summary of the TMF of the thermal power plant, prepared
by DTEK and LLC “Ecoplatform” based on the provided template as training material (refer to section
3.1.1).

DTEK provided the necessary documentation for practical work with the TMF Checklist. Its staff par-
ticipated in all Project events as a representative of an industrial enterprise and were actively involved
in theoretical and practical parts of the trainings, discussions on TMF issues etc.

2.1 Starting workshop

The Kick-off meeting with representatives of the UBA, NMU as a host University, Ukrainian team, tu-
tors and representatives of the key competent authorities, was held at the National Mining University
on July 12-13, 2017. The meeting objectives were:

» official opening of the Project;
» introducing all Project participants;
» presenting the previous TMF Project results;
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» setting Project objectives, terms of reference/ work specifications;

» agreeing on logistics of the Project events and activities at the host university (timetable, rooms for
trainings, equipment);

» identifying interaction ways for Project parties;

» developing follow-up activities program.

Within the workshop, the Ukrainian team and tutors visited the TMF of a thermal power plant for pre-
liminary visual inspection and interviewing the TMF personnel to become familiar with the specifics of
the site and local features. The field trip also served to obtain the actual data on the TMF history and
its performance that facilitated filling in the TMF Checklist during the workshop. The participants dis-
cussed the issues of preparation to the next Project activities.

The Minutes of the meeting including agenda, meeting results and photos are provided in Annex 3.
2.2 First training

The Project team, consisting of five trainers, held the First training on TMF safety at the National Min-
ing University on October 3 -7, 2016. The trainees and the tutors from four technical universities, lo-
cated in Dnipro, international and national experts with the members of UNECE Joint Expert Group on
Water and Industrial accidents (JEG) included, representatives of Ukrainian competent authorities on
the national and regional levels participated in the training. The international experts represented
Armenia, Belarus, Georgia, Kyrgyzstan, Romania, Serbia, and Switzerland. The TMF operator was rep-
resented by the DTEK company.

The First training activities (Figure 2) aimed to:

» educate students in the safety of tailings in the context of global experience, European standards
and Ukrainian practice;

» train the students of the participating universities on how to apply the TMF Methodology practical-
ly;

» prepare the tutors for the further teaching of the TMF Methodology;

» test the TMF Methodology and the developed training course;

» and improve the educational materials and means.

During the First training the students were educated in the key issues of the TMF Methodology includ-
ing the Tailings Hazard Index (THI) method, the TMF Checklist structure and its practical application.

The Project team and the invited international and national experts highlighted the significance of the
TMEF problem and the advanced approaches of how this challenge is coped with in different countries,
taking into consideration the experiences of the countries examined.

The first training included the visit to the TMF site operated by the thermal power plant, where the
company staff and the Project trainers guided the trainees. The TMF operator provided relevant doc-
umentation for visual inspection, necessary for applying the THI method and filling in the TMF Check-
list.

After the practical on-site training, the students presented the results of their evaluation the TMF safe-
ty level, had been received by applying the Checklist part for ‘Visual inspection”. Afterwards these
presentations have been forwarded to the TMF operator representative, who participated in the event,
which facilitates disclosing safety deficiencies at the checked TMF.

In parallel with the First training, the 15th meeting of the Joint Expert Group on Water and Industrial
accidents took place at the NMU.

The Minutes of the First training including its agenda, activity report and photos are provided in An-
nex 4.
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Figure 2: The First training stages. Source: Own illustration, LLC “Ecoplatform”
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2.3 Second training

The second training focused on the important aspects of TMF Methodology application, such as evalua-
tion of THI, recommendations of how to give correct answers to Checklist questions, the ways of re-
porting on the results of safety level evaluation, working with enterprise documentation. The imple-
mentation of Directive 2006/21/EC in Ukraine and the related legislative issues were also in the focus
of the training, where the analysis of TMF accidents based on global statistics was presented too.

The trainees filled in Subgroup B2 “Detailed document check” of the TMF Checklist in spreadsheets,
using the TMF site summary based on the TMF operator documentation and the results of the visual
inspection. This work was followed by selecting measures from “Measure Catalogue” for the program
to be proposed for safety improvement of the checked TMF. The students presented the results of their
evaluation of the TMF safety level based on the assessment done, applying the Checklist part for Doc-
ument check.

After the theoretical and practical sessions, the trainees took the consolidation knowledge tests devel-
oped with the help of electronic Google form. The results of the tests demonstrated that the trainees
gave 61% correct answers on the average that is construed as an acceptable result if to consider the
initial knowledge of the students in TMF specifics and the TMF Methodology.

For self-study the students were assigned to pass the UNECE online course on industrial accidents and
given a home task to prepare presentations for the Final workshop. They should have reflected on
their learning experience during the Project and have been ready to present the outcomes of their
evaluation TMF safety level.

The participants of the Second training were asked to fill in the online Questionnaire (developed in a
Google form) to evaluate the quality of the training. Analysis of the participants’ answers helped the
Project team to find the weakest points. The feedback given by the trainees allowed to find the gaps in
the educational materials and contributed to their further improvement. The overall assessment of the
event by the trainees was very high: 4.8 out of 5.
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The Minutes of the Second training including agenda, activity report, photos and overall evaluation of
the training quality are provided in Annex 5.

2.4 Round table on the strategy of competent authorities on TMF issues

The Round Table entitled "Implementation ways of Directive 2006/21/EC on the management of
waste from the extractive industries" held in Kyiv on February 7, 2017 was conducted by LLC
“Ecoplatform” with the support of the Ministry of Ecology and Natural Resources of Ukraine.

The Round Table aimed to unite the efforts of the national competent authorities, TMF operators, na-
tional and international experts to elaborate the strategy of competent authorities on TMF legislative
issues and the practical ways of implementation the relevant European law provisions to Ukrainian

legislation.

The representatives of the Project including the concerned competent authorities attended the event
are indicated in Table 3 below.

Table 3:

Round table participants

No. Participant of the Round table

Participant’s role

1. Ministry of Ecology and Natural Resources of Main responsible executor of Implementation
Ukraine Plan for Directive 2006/21/EC
2. Ministry of Energy and Coal Industry of Ukraine | Responsible executor of Implementation Plan
for Directive 2006/21/EC
3. Ministry of Economic Development and Trade | Responsible executor of Implementation Plan
of Ukraine for Directive 2006/21/EC
4. Verkhovna Rada Committee on Environmental | Competent authority
Policy, Nature Resources Utilization and Elimi-
nation of the Consequences of Chornobyl Ca-
tastrophe
5. State ecological inspection of Ukraine Inspection body
6. State Labour Service of Ukraine Responsible executor of Implementation Plan
for Directive 2006/21/EC
7. State Emergency Service of Ukraine Responsible executor of Implementation Plan
for Directive 2006/21/EC
8. State Service for Food Safety and Consumer Responsible executor of Implementation Plan
Protection of Ukraine for Directive 2006/21/EC
9. German Environment Agency (UBA) Project party
10. | United Nations Economic Commission for Eu- Project party
rope
11. | LLC “Ecoplatform” Project party
12. | National Mining University Project party
13. | Institute of environmental economics and sus- | Project party
tainable development of National Academy of
Sciences of Ukraine
14. | DTEK company Representatives of industrial enterprises
15. | Deutsche Gesellschaft fiir Internationale Zu- Expert on National waste management strategy
sammenarbeit (GlZ)
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No. Participant of the Round table Participant’s role
16. | National Environmental Agency, Georgia Invited expert
17. | Leading scientists and experts on TMF safety National experts

The participants of the Round table discussed the document “Analysis of Ukrainian legislation compli-
ance with the requirements of Directive 2006/21/EC on the management of waste from the extractive
industries and the Roadmap of its implementation in the context of improving TMFs safety” which had
been developed by the Project team. During two discussion panels, the responsible representatives
outlined their vision on the implementation of Directive 2006/21/EC in Ukraine. The focus of the sec-
ond discussion panel was on the methodological support for tailings management in terms of the pro-
visions of Directive 2006/21/EC. The Project team presented the methodology of improving TMFs
safety developed within the Project where the Ukrainian version of TMF Methodology was based on
the comments received from competent authorities. The feedback and comments from two trainings
held in Dnipro within the Project activities had been taken into account when making changes in the
Ukrainian version of TMF Methodology adapted for inspection bodies.

The interactive map "Locations of large-tonnage storages of industrial wastes in Ukraine" was pre-
sented by the Minister of Environment and Natural Resources of Ukraine during press briefing "Tail-
ings Management Facilities Safety in Ukraine; European standards for industrial waste management".

The Round Table resolution summarized the proposals to the responsible competent authorities,
namely the Ministry of Energy and Coal Industry of Ukraine, Ministry of Ecology and Natural Re-
sources of Ukraine, Ministry of Economic Development and Trade of Ukraine, the State Environmental
Inspection of Ukraine, State Service of Ukraine on Labour, State Emergency Service of Ukraine. It was
recommended to:

» review the proposals presented in the document “The analysis of Ukrainian legislation compliance
with the requirements of Directive 2006/21/EC on the management of waste from the extractive
industries and Roadmap of its implementation in the context of improving TMFs safety”;

» revise the implementation terms and introduce relevant amendments to the Implementation Plan
for Directive 2006/21/EC (approved by Resolution of the Cabinet of Ministers of Ukraine No. 346-
p of 8 April 2015);

» consider the possibility of approval the “Methodology for Comprehensive Evaluation of Tailings
Management Facilities Safety” and its subsequent use as a regulatory or guidance document at
waste disposal sites operation and while state supervision (control) activities in the relevant areas.

The Minutes of the meeting including agenda, meeting results and photos are provided in Annex 6. The
Resolution of the Round table is presented in Annex 7.

2.5 Final workshop

The Final workshop was held in the National Mining University on May 16-18, 2017. Apart from the
sessions for all the participants, itincluded the UNECE JEG meeting held on May 18, 2017.

The workshop objectives were to present the accomplishments in educational and legislative Project
components, and to discuss the proposals on follow-up activities and recommendations to the UNECE
JEG.

The workshop participants were the UBA representatives, the Project team, international experts, and
the representatives of Ukrainian competent authorities, the representative of the TMF operator, and
the tutors and students from the participating universities.

During the Final Workshop the students presented the results of their work within the Project, includ-
ing its practical part: TMF safety evaluation on an inspected thermal power plant. All relevant materi-
als are provided in Annex 8.
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Within the framework of the Final workshop, the Project team presented the Project results from the
perspective of development its educational and legislative components, discussed them with the
workshop participants. The proposals on the Project follow up activities were considered - for details
please refer to section 6 of this Report.

The Certificate award ceremony officially closed the Final workshop. The certificates of successful
completion of the training course were awarded by the representatives of UBA, UNECE, NMU and LLC
“Ecoplatform” to the teachers and students of four participating universities, who took part in the Pro-
ject.

The agenda, main statements and conclusions of the Final Workshop are indicated in the Minutes of
meeting provided in Annex 9.

Annex 10 contains all photos in electronic format sorted by Project events.
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3 Achieved results

During the Project implementation the following results were achieved

Under educational Project component:

» Training course for university students and teachers on TMF safety issues by applying TMF
Checklist

» The e-learning course “Safety of tailings management facilities” hosted on Moodle Platform of the
NMU website

» Brief Summary of a TMF of the Thermal Power Plant “Prydniprovska” as a training material

» Students’ presentations on safety evaluation of the TMF of the Thermal Power Plant
“Prydniprovska”

» Education modules on TMF safety based on the TMF Methodology, Training and e-learning
courses on TMF safety integrated in curricula of the participating universities

Under legislative Project component:

» Report on Analysis of Ukrainian legislation compliance with the requirements of EU law and
Roadmap of its implementation in the context of improving TMFs safety (Directive 2006/21/EC,
SEVESO-III Directive and TMF Safety Guidelines)

» The improved Methodology for Comprehensive Evaluation of Tailings Management Facilities
Safety based on participants’ feedbacks received during all Project events

» Ukrainian version of Methodology for Comprehensive Evaluation of Tailings Management Facili-
ties Safety adapted for inspection bodies

» The updated Ukrainian TMF database including the interactive map on Google-maps

» Recommendations on Improving Tailings Safety Management System submitted to the Ministry
of Ecology and Natural Resources of Ukraine

3.1 Educational Project component
3.1.1 Training course on TMF safety

The training course on TMF safety issues was developed for university students as a target audience. It
included presentations of world experience and Best Available Technologies (BAT), some statistics on
TMF exploitation, using interactive tools and various educational means. The training course content
is shown below (Figure 3).

Training course included the following materials:

» the theoretical knowledge package, including basic international and Ukrainian documents on TMF
safety, texts and links to regulatory documents, guidelines, and publications;

» brief summary of the TMF site inspected during practical part of trainings;

presentations with the core of the training modules;

» templates of TMF Checklist and THI method in MS Excel for practical work;

v
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» tests and examples based on the experience of TMFs in Ukraine, templates and recommendations
to making reports after having applied the TMF Checklist;

Figure 3: Brief content of the training course ”Safety of TMFs”. Source: Own illustration, NMU, LLC
“Ecoplatform“

Module 1.
TMF as the global challenge

J

Environmental and
legal aspects of e A

the TMF problem edluis2.
Legislative regulation

of TMF safety

v

Training course
Safety of TMFs f Module 3.

The essence and structure of
the TMF Methodology”

TMF Methodology

\ 4

Module 4.
Practical application of the
TMF Checklist”

In addition, the trainees had the opportunity to get additional knowledge on the work essence of
UNECE Convention on the Transboundary Effects of Industrial Accidents (TEIA) by passing the UNECE
online training course on industrial accidents during trainings. At the end, students got appropriate
certificates on successful completion the training course on TMF safety.

The brief summary of the TMF of the thermal power plant prepared by DTEK company and LLC
“Ecoplatform” was used as training materials. This document provided the necessary initial infor-
mation to the trainees studying the TMF Checklist for assessment of tailings safety and the set of
measures for improvement its environmental safety to prevent emergencies at tailings ponds. The
brief summary of the thermal power plant’s TMF is provided in Annex 11 that contains confidential
information and not intended for the public version of this Report. The document is presented in Rus-
sian and contains the summary in English.

Based on the materials improved during two trainings for the university students, the Project team
developed the e-learning course “Safety of tailings management facilities” described below.

3.1.2 E-learning course “Safety of tailings management facilities”

The e-learning course “Safety of tailings management facilities” was developed as a tool to familiarize
students, teachers and specialists with the principles of safe operation of industrial waste storages
based on the TMF methodology.

All the materials, formats and instruments tested during two trainings held at the NMU were collected
and redesigned to fit the Moodle system requirements to e-learning courses that made it possible to be
hosted on the NMU e-learning portal.

The Project team have chosen Moodle platform among the other e-learning systems for the following
reasons.

» Itisfree to use.
» The system is distributed in open source with the ability to adapt it to specific problems appear.
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» [t provides built-in tools for developing e-learning courses.

The system is modular and easy to be installed.

» Itisusedinthe NMU and other Ukrainian universities as the Project contractor(s); it is also used in
many educational institutions worldwide.

» The platform complies with the Western system of education, where one course can be taken con-
currently by several student groups.

» Any e-learning course developed in the Moodle platform can be easily hosted on any institution
website which uses this platform.

v

It should be noted that this course could be reworked in any e-learning format with minimum adjust-
ments. All lectures, tests and tasks are proved and checked.

At present the design of the course has been fully completed, most part of the course content including
structured lectures, videos, presentations and knowledge tests has been uploaded to the external
Google storage linked with the NMU e-platform. The course design allows its easy shifting to another
site, keeping the course content in the same external storage.

The instruments of the developed e-learning course include structured text, audio and video (screen
movie).

Apart from Introduction, the course comprises four modules including (i) TMF safety as a global chal-
lenge, (ii) Legislative regulation of TMF safety, (iii) The essence and structure of the TMF Methodology,
and (iv) TMF Checklist application. The lectures held during the trainings and knowledge consolida-
tion tests were updated, taking into account the trainees’ and students’ feedback. The e-learning
course content is shown below on Figure 4.

Figure 4: E-learning course structure. Source: Own illustration, NMU, LLC “Ecoplatform”
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The developed course was opened for trainees in order to pilot it, gather comments and ideas on what
should be changed in the course and/or added in accordance with trainees’ needs and wants. The main
concerns were the extent of information, font settings, test formats etc. After all the necessary correc-
tions had been done, the course was tested by students and university teachers. Now it can be offered
to the wider audience. The course is presented in Annex 12; it is available at the NMU portal for e-
learning at the link http://do.nmu.org.ua/course/index.php?categoryid=280 (English version) and
http://do.nmu.org.ua/course/view.php?id=1982 (Ukrainian version). The requests for a password to
get access to the e-learning NMU portal should be sent to Prof. D. Rudakov (rudakovdv21@gmail.com).
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The backup version of the course provided on CD in electronic form allows reproduce the developed e-
learning course in any server that uses Moodle platform.

3.2 Legislative Project component

The legislative Project component was implemented by LLC “Ecoplatform” in close cooperation with
the Ministry of Ecology and Natural Resources of Ukraine. In the framework of legislative assessment
experts analysed the Ukrainian legislation compliance with the requirements of Directive 2006/21/EC
on the management of wastes from extractive industries, searched the ways for implementing the
UNECE TMF Guidelines and TMF Methodology in Ukraine and made brief overview of the provisions of
Directive 2012 /18/EC on the control of major accident hazards involving dangerous substances (SE-
VESO-III Directive).

The Roadmap of Directive 2006/21/EC implementation through the instrumentality of UNECE Safety
Guidelines and Good Practices for Tailings Management Facilities in the national legislation was devel-
oped based on the results of legislative assessment.

The Round table on the implementation of Directive 2006/21/EC provisions was held with the aim to
unite the efforts of all responsible parties on TMF safety. Under this event, the TMF Methodology and
TMF interactive map were presented as practical tools for implementation Directive 2006/21/EC pro-
visions.

The Ukrainian version of TMF Methodology was adapted for inspection bodies based on the comments
received from competent authorities and taking into account the feedback and comments from two
trainings held in Dnipro within the Project activities. Resolution of the Round table was agreed by the
participants as meeting results. “Recommendations on improving Tailings Safety Management System”
were formed according to the Resolution of the Round Table as the proposals on further implementa-
tion of the Project developments. For more detailed information, please refer to below indicated sub-
sections and Annexes mentioned there.

3.2.1 Report on the implementation of EU requirements on TMF safety by Ukraine:
EU Directives, UNECE Guidelines and TMF Methodology

The research conducted by specialists of LLC “Ecoplatform” and State Enterprise “Institute of Envi-
ronmental Economics and Sustainable Development of National Academy of Sciences of Ukraine” in-
cluded the analysis of compliance of Ukrainian legislation to the provisions of Directive 2006/21/EC
on the management of wastes from extractive industries as well as the development of a Roadmap
(Action Plan) for the implementation of Directive 2006/21/EC, using the UNECE Safety guidelines and
good practices for TMFs. The experts have faced a need to analyse the compliance of Ukrainian legisla-
tion to the provisions of Directive 2012/18/EC on the control of major accident hazards involving
dangerous substances. This report contains the aforementioned analysis without indicating possible
ways for the implementation of this Directive.

The signing of the EU-Ukraine Association Agreement and further approval of plans for the implemen-
tation of EU Directives has elevated the priority of implementing the Directive 2006/21/EC in practi-
cal terms (both for the experts and the government).

Directive 2006/21/EC on the management of waste from extractive industries is considered to be a
framework enactment under the European practices, which is used to identify and regulate objectives
designed to increase the safety of TMFs. Reaching the safety objectives would contribute to the “Guide-
lines on safety and good practices at TMFs” developed under the aegis of the UNECE. International
experience also shows the feasibility of developing guidelines and policy documents, regulating the
safety of TMFs at the national and corporate levels. The latter would serve as a set of minimum re-
quirements to ensure the acceptable level of safety at the facilities.
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The adoption of the respective national legislation, development of proper administrative rules and
mechanisms, approval of the TMF Methodology drafted by a team of Ukrainian experts should be or-
ganically combined with the implementation of Directive 2006/21/EC.

The basic steps of the Roadmap of Directive 2006/21/EC implementation in national legislation are
the following:

» Amendments to the implementation plan of the Directive 2006/21/EC regarding:
» list of the implementation measures
» revising the timing of their implementation
» laying the responsibility for the implementation of the Directive 2006/21/EC on the Minis-
try of Ecology and Natural Resources of Ukraine
» Implementation of the transposition measures of Directive 2006/21/EC.

For detailed information, please refer to Annex 13, where the analysis of the Ukrainian legislation
compliance with the requirements of Directive 2006/21/EC on the management of waste from the
extractive industries and the Roadmap of its implementation in the context of improving TMFs safety
is presented.

3.2.2 Methodology for Comprehensive Evaluation of Tailings Management Facilities
Safety — updated version 2017

Within the Project activity, the TMF Methodology was tested and improved through new application
experience. The participants’ feedback (questions, remarks, recommendations) received during all the
Project events were collected and analysed.

During the Project implementation the TMF Methodology was improved based on the per training
participants’ feedback, its upgraded and updated 2017 version was developed (both Ukrainian and
English versions). Moreover, the Ukrainian version of TMF Methodology was adapted for inspection
bodies based on the comments received from competent authorities. As a result, the Project team de-
veloped TMF Methodology in Ukrainian, which is adapted to the needs of the national inspection bod-
ies. The main amendments made in both versions of TMF Methodology. The English version improved
in 2017 and the adapted Ukrainian version for inspection bodies are described below.

Improved 2017 version of TMF Methodology

During two trainings held in Dnipro, the trainers and tutors submitted their feedback and proposals on
how to improve the TMF Methodology and the education modules, which were summarized by the
Project team afterwards. In total, there were 56 proposals and recommendations related to the TMF
Methodology improvements. The participants also assessed the quality of the event organization and
the trainers’ performance. The training feedback was taken into account when developing the pro-
posals for the TMF Methodology improvement.

Most of the proposals were focused on the TMF Methodology and its elements; about 20 proposals
were concerned with formatting and layout. They related to wording, checklist template design etc.
According to the opinions of most of the tutors and the majority of trainees, the TMF Methodology is
well thought-out, logically structured, easy to use and understand; it did not cause principal difficul-
ties; it does not have substantial deficiencies; the methodology needs minor adjustments, re-wording
of some questions, and software improvement.

The main amendments made in the improved 2017 version of TMF Methodology (compared to the
2016 version published on UBA website) are indicated below:

» The Methodology title has been changed to “Methodology for Comprehensive Evaluation of Tail-
ings Management Facilities Safety”,
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» Section “Abbreviations” has been moved after Contents,

» Section “Terminology” has been moved to “Chapter 1. TMF Methodology Concept” as a new sub-
section “Methodology application scope and key definitions”. A paragraph, describing the applica-
bility of the Methodology, has been added,

» The numbering of tables and figures throughout the document has been corrected,

» Insection Foreword the headings have been changed to “The relevance of the Methodology” and
“Aims and scope of the Methodology”,

» Both TMF-Projects implemented in Ukraine are mentioned: “Improving the safety of industrial
tailings management facilities based on the example of Ukrainian facilities” (2013-2015) and
“Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative Review in
Ukraine” (2016-2017),

» The Figure “TMF Checklist structure” has been corrected in the arrangement of a block “Measure
Catalogue”,

» The format of Table “TMF Checklist question groups” was changed in order to display the indicated
information better,

» As for the TMF Checklist template in MS Excel - based on the results of comments received the
figure was edited (corrected the axes titles), typos were corrected and the protection of cells was
changed (there is a ban on two or more answers to one question, the cell in the column "not appli-
cable" is protected from editing for uniquely applicable questions).

The improved 2017 version of the Methodology for Comprehensive Evaluation of Tailings Management
Facilities Safety is provided in Annex 14. For the recent versions of TMF Checklist template and THI
Template in MS Excel, please refer to Annexes 15-16.

Adapted version of TMF Methodology for Ukrainian inspection bodies

During 2016 LLC “Ecoplatform” officially submitted the TMF Methodology to relevant competent au-
thorities dealing with TMF safety issues with the request to consider the Methodology as a practical
tool for assessing the TMFs safety and to provide a review of the methodology with suggestions and
comments. The TMF Methodology was officially submitted to:

» Ministry of Energy and Coal Industry of Ukraine - as the main body in central executive authori-
ties’ system forming and implementing government policy of Energy Sector;

» Ministry of Economic Development and Trade of Ukraine — which is responsible for regulating the
industrial sector of Ukraine;

» State ecological inspection of Ukraine - as a central executive body that ensures the implementa-
tion of state policy on the state supervision (control) in the field of environmental protection, ra-
tional use, reproduction and protection of natural resources;

» State Labour Service of Ukraine - which is responsible for implementing government policy on
industrial safety and carrying out the state mining supervision;

» State Emergency Service of Ukraine - which is responsible for implementing government policy on
technogenic safety;

» State Service for Food Safety and Consumer Protection of Ukraine - which is responsible for im-
plementation within its competence the control on environmental factors that may have harmful
effects on human health and on which the function of the State Sanitary and Epidemiological Ser-
vice was assigned;

» State Water Resources Agency of Ukraine - which is responsible for monitoring the technical con-
dition of hydrotechnical constructions subject to its jurisdiction.

LLC “Ecoplatform” received the positive feedback from the relevant competent authorities, namely
from the Ministry of Energy and Coal Industry of Ukraine, Ministry of Economic Development and
Trade of Ukraine, State ecological inspection of Ukraine, State Labour Service of Ukraine and State
Emergency Service of Ukraine. They highly appreciated the TMF Methodology as actual and essential
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tool for practical use in Ukraine. Annex 17 provides the official letters-responses received from au-
thorities (in Ukrainian).

The Project team revised the Ukrainian version of TMF Methodology and adapted it for the national
inspection bodies based on the written replies from competent authorities, the proposals received
during the Round Table, and taking into account the feedback and comments from the participants of
two trainings held in Dnipro within the Project activities. The adapted version of TMF Methodology for
Ukrainian inspection bodies contains the following significant amendments in addition to those made
as per to the feedback of the trainees in the improved 2017 version:

» The Ukrainian terms concerning TMFs operating were revised;

» The Measure Catalogue was removed and the appropriate changes were made in the Checklist
template;

» The text through the Methodology was revised in the terms of Methodology application by inspec-
tion bodies.

The Ukrainian version of the TMF Methodology adapted for inspection bodies is included in “Recom-
mendations on Improving Tailings Safety Management System” that ‘Ecoplatform’ formed and submit-
ted to the Ministry of Ecology and Natural Resources of Ukraine - for details, please refer to section
3.2.4 and Annex 19 of this Report.

3.2.3 Updated Ukrainian TMF database

Within the framework of the previous completed UBA’s project (2013-2015)2 the Project team created
the database of Ukrainian TMFs including the data on 145 tailings of different hazard/risk. LLC
“Ecoplatform” in cooperation with the Ministry of Ecology and Natural Resources of Ukraine has pro-
cessed the Registers of waste disposal sites (state reporting documents) and selected the appropriate
objects that are considered as TMFs with relevant information to complement the existing database.
As aresult, the updated Ukrainian TMFs database contains 344 TMFs as of April 2017 and has been
used as a data source for updating interactive TMF map on Google Maps resource.

The updated database is provided in Annex 18 in MS Excel and contains the following information for
each object:

Hazard ranking

Name of the TMF site

Industry scope

Year of commissioning

Location (region of location and address)
Material stored

Hazard class

Capacity (Mil m3)

Geographic coordinates

Value of Tailings Potential Hazard Index.

VVYyVVYyVVYVYVYYVYY

Objects in the database were sorted by the basic index of potential hazard, which takes into account
the hazard class and the amount of waste. Potential hazard rating indicates the priority of the sites for
taking action in order to improve safety in the country. The table below shows the top 10 objects that
are potentially the most hazard.

2 International Project ,Improving the safety of industrial tailings management facilities based on the example of Ukrainian
facilities”
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Table 4:

Top 10 potentially the most hazard TMFs in Ukraine

No. Name of the TMF site

10

TMF No.2 of Novorozdilsk
State Mining and Chemical
Enterprise "Sirka"

TMF of Stebnyk State Mining
and Chemical Enterprise "Po-
limineral"

Sludge storage of PJSC "Avdiiv-
ka Coke and Chemical Plant"

Sludge storage PJSC "Ya-
sinovsky Coke Plant"

Sludge storage pond of PJSC
"Central Ore Mining and Pro-
cessing Plant"

Sludge storage of PJSC "Ma-
kievskiy Coke-Chemical Plant"

Sludge storage
PJSC "Sumykhimprom"

Sludge storage of JSC
"Makiyivka Integrated Iron and
Steel Works"

TMF of State Enterprise "Direc-
torate of Kryviy Rih Mining and
Processing Plant of Oxidized
Ore"

Acid storage, PJSC "Crimea
TITAN"

Location

2, Hirnycha str., Novyi
Rozdil, Lviv region

127, Drohobytska str.,
Stebnyk, Lviv region

1, Industrial ave., Av-
diyivka, Donetsk re-
gion

62, Lermontova str.,
Vasylivka, Yasynuvata
district, Donetsk re-
gion

Zhovtneve district,
Kryvyy Rih, Dniprope-
trovsk region

Zhovtneve district,
Kryvyy Rih, Dniprope-
trovsk region

Kharkivska str., Sumy

47, Metalurhiyna str.,
Makiyivka, Donetsk
region

Industrial site of Kryvyi
Rih Mining and Pro-
cessing Plant of Oxi-
dized Ore, Dolynska,
Kirovohrad region

Pershokostyantynivka,
Chaplinka district,
Kherson region

Material
stored

Flotation slur-
ry, | class

Brine, Il class

Tails

Sludge, lll class

Sludge, | class

Coal prepara-
tion wastes,
Il class

Sludge, Il class

Calx, Il class

Coal prepara-
tion sludge,
| class

Waste of Il
and IV class

Hazard

class
1

Capacity
(Mil m3)
18.6000

13.1000

8.0000

7.6680

328.9800

2.4900

20.1660

1.7600

125.0000

0.927883

Based on the updated TMFs database with 344 objects, the Project team built the Ukrainian TMFs in-
teractive map on Google Maps (by entering coordinates of the objects in the online module). The cur-
rent version of this map is available under this link.

The purposes of the database existence are:

» to store the complete, relevant, structured information about TMFs in Ukraine;
» to have fast and convenient access to the information by all the stakeholders.

The database can be applied for:

» updating information about such facilities in Ukraine,

>

calculating the TMF hazard/risk index (THI),
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» mapping of the hazardous objects.

Database prospects include the following:

» This is the first step to create GIS database of TMFs for a country/region with the modern soft-
ware, using the THI evaluation method.

» A country can identify the hazardous areas mostly affected by tailings and water bodies under risk
and establish measure priorities based on interactive Google maps.

» Tools such as TMF database, calculating method of potential hazard/risk index, and cartographic
representation of the calculation results represent a holistic system that can be used for different
purposes.

» Efficient use of TMF database is important on the level of state management of hazardous objects.

3.2.4 Recommendations on Improving Tailings Safety Management System

LLC “Ecoplatform” elaborated the proposals on further implementation of the Project developments as
“Recommendations on Improving Tailings Safety Management System” according to the Resolution of
the Round Table "Implementation ways of Directive 2006/21/EC on the management of waste from
the extractive industries" (please refer to section 2.5). This document is presented in Annex 19
(Ukrainian version including English-language summary). It contains the following Project develop-
ments that were described in the previous sections:

» The analysis of Ukrainian legislation compliance with the requirements of Directive 2006/21/EC
on the management of waste from the extractive industries and Roadmap of its implementation in
the context of improving TMFs safety;

» Methodology for Comprehensive Evaluation of Tailings Management Facilities Safety (Adapted
version for inspection bodies, May 2017); the Database of Ukrainian TMFs (344 objects as of April
17,2017).

LLC “Ecoplatform”, authorized by German Environment Agency (UBA), submitted “Recommendations
on Improving Tailings Safety Management System” to the Ministry of Ecology and Natural Resources of
Ukraine and received the positive feedback with the gratitude to the Project. The Ministry has indicat-
ed in its letter that the developed Project materials meet the Ukrainian political course in European
integration, they will be further used in the work of the Ministry. For details, please refer to the next
section 4.2.
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4 Evaluation of Project results

The results achieved during the Project implementation can be summarized as follows:

>

5 international meetings were conducted in Dnipro and Kyiv that have brought together the lead-
ing national and international experts in TMF safety;

All the participants (in total above 50 people) were acquainted with and have become aware of
UNECE TMF Safety Guidelines and TMF Methodology;

The Project has involved the representatives of the Ministry of Ecology and Natural Resources of
Ukraine, Ministry of Education and Science of Ukraine, Ministry of Energy and Coal Industry of
Ukraine, State ecological inspection of Ukraine, State Emergency Service of Ukraine, local compe-
tent authorities responsible for environmental safety in the industry. The meetings with repre-
sentatives of the competent authorities allowed to get a good grasp of the state and the specifics of
TMF management in Ukraine;

The issues relevant to the practical ways of harmonizing Ukrainian legislation to European law
were highlighted. Close cooperation of the Project lawyer and representatives of the concerned na-
tional authorities in reviewing CAs’ strategy have provided the valuable feedback, comments and
recommendations for developing the appropriate Roadmap, containing an Action plan for imple-
mentation of Directive 2006/21/EC in Ukraine;

Additional 199 TMFs were identified in cooperation with Ministry of Ecology and Natural Re-
sources of Ukraine, and respective updates have been made in the existing database and interac-
tive map of Ukrainian TMFs;

The Project was implemented in cooperation with an industrial partner - DTEK energy company
that is the biggest Ukrainian company in power generation, and provided the opportunities for
practical training within the Project;

10 international experts from 9 countries (Switzerland, Belarus, Romania, Georgia, Armenia, Kyr-
gyz Republic, Republic of Serbia, Hungary, Austria) participated in the First training and the Final
workshop. They made presentations for students, highlighting the state-of-the-art of tailings safety
in different countries;

Two trainings on TMF safety were conducted, including theoretical lectures and practical works at
the TMF. This allowed to combine effectively theory and practice in one training course on TMF
methodology;

20 students and 4 teachers from Dnipro technical universities have been educated in the safety of
tailings in the context of global experience, European standards and Ukrainian practice. They were
trained how to practically apply the TMF Methodology;

4 tutors (teachers from four universities) have been prepared for further teaching /training stu-
dents in the TMF safety issues, including TMF Methodology application;

The safety level of TMF that is located on thermal power plant has been evaluated applying TMF
Checklist;

The e-learning course “Safety of tailings management facilities” has been developed on the basis of
the materials improved during two trainings for the university students and tested. It can be of-
fered to wider audience by placing it on any of the modern educational platform;

Almost all training and workshop participants highly assessed the quality of the documents devel-
oped within the Project and the events, on whole;

The Project recommendations will be further used by competent authorities in improving TMF
safety;

Exchange of ideas within the framework of the round table, trainings for students and teachers,
developers of the TMF Methodology, local and international experts has helped to incorporate
properly the findings gained during trainings to improve the methodology and the training course
itself;
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» The Project team members selected in Ukraine for this Project, being the developers of the TMF

Methodology, have proven their competence, responsibility and diligence on tailings safety in
Ukraine.

According to the objectives declared in the Project’s concept, all of them have been successfully
achieved as it is approved in Table 5.

Table 5:

Tasks, anticipated outcomes and corresponding results

No Tasks and anticipated outcomes
Tasks
1

Familiarization of students with interna-
tional safety standards in the field of tail-
ings management outlined in relevant
documents including the UNECE docu-
ment "Safety guidelines and good prac-
tices for tailings management facilities
(2008, updated version 2014)" and the
TMF Methodology

Completion of the UNECE online training
course on industrial accidents followed
by taking an appropriate certificate

Improvement and adaptation of the edu-
cation course on the TMF Methodology
for the university students’ audience
based on modern training experience

Creation of a new interactive training
module that can be used for remote (dis-
tance) education using modern technolo-
gies

Active learning of efficient procedures of
environmental audit and inspection
based on TMF Checklist application

Testing the TMF Methodology through
new application experience. Collection
and analysis of the participants’ feedback
(questions, remarks, recommendations)
on the methodology improvement within
this Project activity

Review of the CAs’ strategy on TMF issues
in terms of Ukraine’s European integra-

Project Results and Products

Ukrainian Project team have conducted two trainings on
TMF safety in National Mining University (Dnipro) for
students and teachers of 4 technical universities (please
refer to sections 2.3 and 2.4)

All trainees have passed the UNECE online training on
industrial safety and get appropriate certificates on suc-
cessful completion

Within the trainings trainees participate in different
types of learning activities: lectures, reviewing the doc-
uments, reporting, field trips, calculations, interviewing
of the TMF staff and others (please refer to sections 2.3
and 2.4)

The e-learning course “Safety of tailings management
facilities” was developed. It is located on the distance
educational webpage of the NMU under Moodle plat-
form. The course design allows easy shifting it to anoth-
er site keeping the course content in the same external
storage (section 3.1.2)

The trainees practically applied the TMF methodology at
the TMF of thermal power plant: during the First train-
ing, applying Checklist part for visual inspection, and
filling in the Subgroup of questions “Detailed document
check” (section 2.3 and 2.4) within the Second training.
Annex 8 describes the results of TMF safety evaluation
performed by students

The Project team has improved the TMF Methodology
(both Ukrainian and English versions) as per training
participants’ feedback collected during all Project
events. Moreover, the Ukrainian version of TMF Meth-
odology has been adapted for inspection bodies based
on the comments received from the competent authori-
ties (for details see section 3.2.2)

LLC “Ecoplatform” has reviewed the CA’s strategy on
TMF issues within legislative Project component. The
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10

Fina

11

12

13

14

Tasks and anticipated outcomes

tion course

Review of Directive 2006/21/EC require-
ments on waste management from ex-
tractive industries that become mandato-
ry for Ukraine to complete the Associa-
tion Agreement

Collection of the comments and recom-
mendations of all the concerned national
authorities on how to implement Di-
rective 2006/21/EC

Development of the Roadmap containing
Action plan for implementation of Di-
rective 2006/21/EC through the instru-
mentality of UNECE TMF Guidelines

| Project products

The educational course on the TMF
Methodology adopted to acquaint stu-
dents with tailings safety issues

The list of the proposals for the further
update/improvement of the TMF Meth-
odology

Putting the educational course in teach-
ing/learning process confirmed by the
participating universities

The Project summary submitted to the
Ministry of Education and Science of
Ukraine with the recommendation to use

Project Results and Products

developed “Analysis of Ukrainian legislation compliance
with the requirements of Directive 2006/21/EC on the
management of waste from the extractive industries
and a Roadmap of its implementation in the context of
improving TMFs safety” (presented in Annex 13) in-
cludes the review of regulatory considerations on TMFs
safety in Ukraine as well as analysis of compliance of
Ukrainian legislation to the provisions of Directive
2006/21/EC on the management of wastes from extrac-
tive industries. Moreover, the report also considers the
provisions of Directive 2012/18/EC on the control of
major-accident hazards involving dangerous substances.

To collect the comments and recommendations from all
the concerned national authorities LLC “Ecoplatform”
with the support of the Ministry of Ecology and Natural
Resources of Ukraine the Round Table entitled "Imple-
mentation ways of Directive 2006/21/EC on the man-
agement of waste from the extractive industries" held
(for details please refer to section 2.5)

Report on Analysis of Ukrainian legislation compliance
with the requirements of EU law (Annex 13) includes the
Roadmap of Directive 2006/21/EC implementation in
the context of improving TMFs safety

E-learning course “Safety of tailings management facili-
ties” —section 3.1.2

The improved 2017 version of TMF Methodology — An-
nex 14.

The adapted Ukrainian version of TMF Methodology for
inspection bodies is included in “Recommendations on
Improving Tailings Safety Management System” — Annex
19.

The educational course on tailing safety has been inte-
grated into teaching/learning process in the form of
thematic modules supplementing the existing courses
on environmental safety taught at the participating uni-
versities beginning from 2017/2018 academic year —
Annex 20. The course is available at the NMU portal for
e-learning at the link
http://do.nmu.org.ua/course/index.php?categoryid=280
(English version) and
http://do.nmu.org.ua/course/view.php?id=1982
(Ukrainian version). The requests for a password to get
access to the e-learning NMU portal should be sent to
Prof. D. Rudakov (rudakovdv21@gmail.com).

Under the conditions of university autonomy and self-
administration the Ministry of Education and Science of
Ukraine has recommended the NMU to directly inform
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Tasks and anticipated outcomes Project Results and Products
the developed course in education of Ukrainian universities of new e-learning course on tail-
students of environmental curricula ings safety. The NMU has sent relevant information on

the course and opportunities to use it in teach-
ing/learning process to 36 universities from 17 regions
of the country as the most likely course users — Annex
22.

15 | A Roadmap that contains Action plan for | “Analysis of Ukrainian legislation compliance with the
implementation of Directive 2006/21/EC | requirements of Directive 2006/21/EC on the manage-

through the instrumentality of UNECE ment of waste from the extractive industries and
TMF Guidelines agreed by representa- Roadmap of its implementation in the context of im-
tives of concerned national authorities proving TMFs safety” — section 3.2.1 and Annex 13

16 | The final report in English and the sum- Final Report on the Project “Raising Knowledge among
mary in English, Ukrainian, and Russian Students and Teachers on Tailings Safety and its Legisla-
on all working packages completed within | tive Review in Ukraine” includes Annexes describing
Project activities working packages completed within Project activities

(Annexes 2-10), as well as developed Project documents
(Annexes 11-19)

During the Project implementation under close cooperation with the national authorities LLC “Ecoplat-
form” has the opportunity to get and treat the state statistical data on Ukrainian TMFs from MENR. As
aresult, LLC “Ecoplatform” staff developed additional Project products to the ones planned in the orig-
inal Project concept, namely:

» Updated Ukrainian TMF database (containing 344 objects)

» Ukrainian TMFs interactive map based on Google Maps

» Recommendations on Improving Tailings Safety Management System submitted to the Ministry of
Ecology and Natural Resources of Ukraine

4.1 Dissemination of Project results
International meetings

To disseminate the preliminary results of the Project including the results of two trainings the Project
director Prof. D. Rudakov took part in the Ninth meeting of the Conference of the Parties to the UNECE
TEIA Convention held in Ljubljana (Slovenia) on 28-30 November, 2016. During the Side Event on
Wednesday, 30 he made the presentation entitled “Preventing water pollution based on the UNECE
Safety Guidelines and Good Practices for Tailings Management Facilities”, in which he outlined the
Project background, Checklist development, and Project products that can be used in UNECE member
countries solving the TMF-related issues. Apart from the Project result dissemination, this event pro-
vided the opportunity to establish and deepen the contacts with the Conference participants in order
to widen TMF Methodology application in UNECE member countries.

Apart from the conference in Ljubljana, the Project results were presented at the15t International
Forum on Industrial Safety in St.-Petersburg (Russia) held from May 30 to June 2, 2017. During the
UNECE Special Session on May 31 the Project director Prof. D. Rudakov made a presentation entitled
“Application of the UNECE Safety Guidelines for Tailings Management Facilities in Ukraine”, in which
the Project development milestones and developed products, including the education e-learning
course “TMF Safety”, were highlighted. The questions and answers during the discussion raised the
issues of TMF Checklist application to auditing hazardous mining facilities, including tailings dams.
The prospects of the TMF Methodology and Checklist application in Russian Federation were dis-
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cussed with the Head of the Forum Organising Committee and President of “City Center of Expertise”
Alexander Moskalenko.

Implementation of the education modules on TMF safety in Ukrainian universities

According to the Law of Ukraine on Higher Education adopted in 2014, which proclaimed the autono-
my of higher educational establishments, the development and introduction of educational programs
is the right and responsibility of universities. The Ministry of Education and Science of Ukraine formal-
ly does not influence the introducing and modifying educational programs.

The participating universities have the options to implement the educational course "TMF Safety" ei-
ther as a separate course or as a thematic education module(s), supplementing similar existing cours-
es, which are currently taught in Ukraine. The universities had to account for the current trend in
higher education of Ukraine that consists in shortening the number of educational courses caused by
the curricula unification. Introducing a new course under such conditions becomes problematic. Thus,
the most promising way of the course integration into teaching/learning process is to start from intro-
ducing individual modules to the existing courses on environmental and industrial safety taught by the
tutors or their colleagues for the Bachelor’s students of the 4t year of study and/or 1st year of Master’s
degree education within environmental curricula.

The materials of two trainings amalgamated by the Project team into the educational course “TMF
safety” were used by the participating universities in the form of education modules on TMF safety to
update the existing courses as follows.

The Ecology and Environment Protection Department of the National Mining University has updated
the course "Technoecology" (duration 108 hours) taught for Master’s students of the curricula "Ecolo-
gy" by introducing thematic module “Tailings safety". The course focuses on the basic types of indus-
trial wastes, including those generated by extractive industries, their impact on the environment, the
methods of landscape restoration, implementation of environmentally friendly technologies. The in-
troduced education module highlighted the TMF-related issues regarding tailings as hazardous ob-
jects, with outlining the TMF Methodology and TMF checklist and their application for environmental
audit of hazardous sites.

The Department of Ecology, Heat Technics and Labour Safety of the National Metallurgical Academy of
Ukraine has updated the education course "Management and processing of wastes” (duration: 120
hours) taught for Master’s students of “Ecology” curricula with the thematic module on tailings safety.
The course provides the knowledge and skills required for justification of technologies of recycling and
industrial wastes. The introduced education module highlighted the TMF-related issues including the
legislative framework of TMF Checklist application, TMF Methodology, and THI.

The Department of Ecology and Environment Protection of Prydniprovska State Academy of Construc-
tion and Architecture has updated the course "Environmental Management and Audit" (duration: 75
hours) taught for Master’s students of curricula "Ecology". The course will provide knowledge of and
skills in using advanced tools of environmental management and auditing hazardous sites, with the
focus on the importance of the TMF problem, the structure of TMF as geotechnical systems, protective
measures based on the Best Available Techniques (BAT) ensuring sustainable development of extrac-
tive industries.

The Ecology and Environment Protection Department of Dnipro State Agrarian and Economical Uni-
versity has updated the course "Environmental Inspection” (duration: 150 hours) taught for Master ‘s
students of curricula "Ecology". The course focuses on the knowledge and skills necessary for profes-
sionals in the field of environmental inspection. Particularly, the updated educational materials will
include legislative basics of environmental inspection, the methods of environmental safety assess-
ment of hazardous facilities including tailings, and the measures for improving their safety.
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The updated courses will be taught on the annual basis in the participating universities starting from
2017/2018 academic year. The letters from the universities to UBA (Annex 20) confirm the integra-

tion of the course “TMF safety” into teaching/learning process.

Public relations

During Project implementation, the Project team actively disseminated the results through various
media. Thus, the news about each Project event was published both on the NMU Project website and
on the LLC “Ecoplatform” website - please refer to the links in table below.

Table 6:

Web links to the news on Project events

No. Project event

Links to the Project website (in English)

Links to the NMU web-site

(only in Ukrainian)

1. Starting workshop

2. First training

3. Second training

4, Round table

5. Final workshop

Start of the Project "Raising Knowledge among

NMU has started the Pro-

Students and Teachers on Tailings Safety and

ject on TMF safety (in

Its Legislative Review in Ukraine"

First training on TMF safety

Second training on TMF safety

Second training is in progress

Round table "Implementation ways of Di-
rective 2006/21/EC on the management of
waste from the extractive industries"

Round table summary

Final Workshop in Dnipro

Final Workshop at the NMU

Ukrainian)

First training of interna-

tional Project (in Ukrainian)

The Second training of
international Project (in

Ukrainian)

Round table "Implementa-
tion ways of Directive
2006/21/EC on the man-
agement of waste from the
extractive industries"

Environmental protection —
the main task of future

specialists (in Ukrainian)

During the field-trip to the thermal power plant under the First training the local TV-channel inter-
viewed the Project representatives and released a news video on TMF safety. The video can be viewed
at this link (in Ukrainian).

Press briefing

The agenda of the Round table “Implementation ways of Directive 2006/21/EC on the management of
waste from the extractive industries” (held in February 2017 in Kyiv) included Press briefing “Tailings
Management Facilities Safety in Ukraine; European standards for industrial waste management” at-
tended by

Mr. Ostap Semerak, Minister of Ecology and Natural Resources of Ukraine
Mr. Gerhard Winkelmann-Oei, German Environment Agency (UBA)

Ms. Claudia Kamke, United Nations Economic Commission for Europe

Ms. Iryna Nikolaieva, Project Manager, Ecoplatform

vVvyywyy

About 30 Ukrainian journalists from various media accredited by the Ministry of Ecology and Natural
Resources of Ukraine participated in the press briefing - for details see table below.
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http://science.nmu.org.ua/en/conferences/grant-of-german-environment-agency/events/1.php
http://www.nmu.org.ua/ua/content/news/?ELEMENT_ID=14794
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http://www.ecoplatform.org/blog/round-table-implementation-ways-of-directive-2006-21-ec-on-the-management-of-waste-from-the-extract
http://www.ecoplatform.org/blog/short-summary-of-the-round-table
http://science.nmu.org.ua/ua/conferences/grant-of-german-environment-agency/events/4.php#!
http://science.nmu.org.ua/ua/conferences/grant-of-german-environment-agency/events/4.php#!
http://science.nmu.org.ua/ua/conferences/grant-of-german-environment-agency/events/4.php#!
http://science.nmu.org.ua/ua/conferences/grant-of-german-environment-agency/events/4.php#!
http://science.nmu.org.ua/ua/conferences/grant-of-german-environment-agency/events/4.php#!
http://www.ecoplatform.org/blog/final-workshop-in-dnipro
http://science.nmu.org.ua/en/conferences/grant-of-german-environment-agency/events/5.php
http://www.nmu.org.ua/ua/content/news/?ELEMENT_ID=20873
http://www.nmu.org.ua/ua/content/news/?ELEMENT_ID=20873
http://www.nmu.org.ua/ua/content/news/?ELEMENT_ID=20873
https://drive.google.com/file/d/0B1U1J9ISI32gcVRWcWxQc1dfbGs/view?usp=sharing

Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative Review in Ukraine

Table 7: Media accredited by the Ministry and presented at a press briefing
No. Mass media title Type of mass media
1. | 24 channel TV channel
2. Business portal “UA prom” | Online newspaper
3. Espreso TV channel
4. Greenpeace Ukraine Informational portal
5. Glavkom Information Agency
6. Golos UA Information Agency
7. HUBS News online resource
8. ICTV TV channel
9. Pershyi dilovyi TV channel
10. | RBC Ukraine Informational portal
11. | Ukraina moloda Daily Ukrainian information and political newspaper
12. | Ukrainian National News Information Agency
13. | Ukrinform Information Agency
14. | UNIAN Ukrainian Independent Information Agency
15. | Uriadovyi kurier Newspaper of Ukrainian central authorities
16. | ZIK Information Agency

The Ministry of Ecology and Natural Resources of Ukraine raised the issue of TMF safety for public
discussion for the first time. He presented the map of 344 TMFs located in Ukraine. UBA and the
UNECE TEIA Convention representatives acquainted journalists with the Project objective and Euro-
pean standards. The Project Manager reported on the joint activities with the Ministry of Ecology and
Natural resources of Ukraine under the legislative Project component.

After the press briefing, media representatives made publications on TMF safety issues in Ukraine. For
example, the news was published on the websites of the Ministry of Ecology and Natural Resources of
Ukraine, Information agency "ZIK", "Glavkom" and others. To watch a full video of the press briefing,
please click here, photo can be found here.

4.2 Evaluation of the Project by the beneficiaries

The Project beneficiaries are the Ministry of Ecology and Natural Resources of Ukraine and the Minis-
try of Education and Science of Ukraine (see letters of support in Annex 1).

Additionally, the Project team closely cooperated with representatives of the Ministry of Energy and
Coal Industry of Ukraine, the State ecological inspection of Ukraine, the State Emergency Service of
Ukraine and other authorities that are responsible for tailings safety issues in analysing the Ukrainian
legislation compliance with EU requirements and considering the TMF Methodology as a practical tool
for assessing the TMFs safety. For the results of cooperation with above mentioned institutions please
refer to section 3.2 of this report.

4.2.1 Ministry of Ecology and Natural Resources of Ukraine

The Project team coordinated by LLC “Ecoplatform” in cooperation with experts from the Ministry of
Ecology and Natural Resources of Ukraine:

53



https://menr.gov.ua/news/30634.html
https://menr.gov.ua/news/30634.html
http://zik.ua/news/2017/02/08/semerak_v_ukraini_znahodytsya_344_nakopychuvachi_promyslovyh_vidhodiv_yaki_1039589
http://glavcom.ua/news/v-ukrajini-viyavleno-344-bagatotonazhni-nakopichuvachi-promislovih-vidhodiv-397163.html
https://www.facebook.com/os.semerak/videos/1365198163500344/
https://menr.gov.ua/gallery/47.html

Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative Review in Ukraine

» identified the implementation ways of EU requirements on TMF safety into Ukrainian legislation -
the Report on the implementation of EU Directives and UNECE Guidelines in the field of TMF safety
management was developed

updated the Ukrainian TMF database and interactive map

contributed to the National Strategy on Waste Management

held a Round table on TMF safety

adapted the TMF Methodology for inspection bodies of Ukraine

developed the Recommendations on Improving Tailings Safety Management System for the Minis-
try of Ecology and Natural Resources of Ukraine.

vvyyvyyvyy

LLC “Ecoplatform”, authorized by German Environment Agency (UBA), submitted “Recommendations
on Improving Tailings Safety Management System” to the Ministry of Ecology and Natural Resources of
Ukraine and received the positive feedback with gratitude to the Project. The Project results are highly
appreciated by the Ministry that is stated in Letter No. 5/3-7/3724-17 dated May 12, 2017 (refer to
Annex 21). The Ministry points out that submitted Project materials meet the Ukrainian political
course in European integration and will be further helpful in the work of the Ministry.

4.2.2 Ministry of Education and Science of Ukraine

The National Mining University performed its activities in education in coordination with the Ministry
of Education and Science of Ukraine. The Ministry was regularly informed about the Project progress,
including all the events and e-learning course development, via the responsible collaborator appointed
by the Deputy Minister.

By the end of the Project completion, the NMU has submitted the Project resume to the Ministry, hav-
ing summarized the activity outcomes, developed products and the possibility of using the e-learning
course in education of students of environmental curricula. The NMU requested the Ministry to share
the gained experience of the Project, particularly, in education, by informing the universities on the
availability of the new e-learning course “Safety of tailings management facilities” and opportunities of
its integration into teaching/learning process.

Under the conditions of Ukrainian university autonomy introduced by the Law of Ukraine on Higher
Education in 2014, the Ministry does not influence formally on the content of educational pro-
grammes. Therefore, the Ministry has recommended to the NMU to directly inform Ukrainian universi-
ties of the new e-learning course on tailings safety. The NMU has sent relevant information on the
course and opportunities to use it in teaching/learning process to 36 universities from 17 regions of
the country that educate Bachelor‘s and Master’s students of environmental curricula related to waste
management, industrial and environmental safety, audit and other relevant issues; these universities
are the most likely course users. The letters from NMU to the Ministry of Education and Science and
Ukrainian universities and the letter of the Ministry of Education and Science are attached to An-

nex 22.

This will facilitate further implementation of the e-learning course and checklist approach for hazard-
ous site management. The Ministry highlighted the importance of the Project and developed e-learning
course in the context of Ukraine’s integration into the European educational system.

The letters of the NMU to the Ministry and the letter of Ministry informing the universities are at-
tached to Annex 22.
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4.3 Estimation of the potential impacts of the Project

Educational Project component

>

After the Project accomplished, the university teachers trained under the training course on TMF
Methodology will continue to use the education module on tailings safety in their educational ac-
tivities in universities

The e-learning course “Safety of tailings management facilities” elaborated and tested in the Pro-
ject can be used in any countries with TMFs as follows:

0 an original form of the course for teaching under- and postgraduate students of univer-
sities in related curricula that address the issues of environmental safety in the indus-
try,

0 an extended form of the course adapted to the experienced users for advanced train-
ings aimed at the state environmental inspectors and responsible staff of TMFs;

The further dissemination of the education module on tailings safety including TMF Methodology
among its potential users, who are undergraduate students and postgraduates in environmental
sciences and industrial safety, is believed to be the next right step towards the enhancement of
mining and industrial site safety. In this way, the dissemination of the TMF Methodology will get a
wider scope, stronger impact, and will cover a diverse audience of participants that will eventually
enable future potential users applying this methodological toolkit in various fields of environmen-
tal protection.

Legislative Project component

>

The evaluation of competent authorities’ strategy on TMF issues ensures a sustainable solution of
the TMF problem on the legislative level

TMF Methodology can be easily applied by the state authorities and by TMF operators to meet
their future obligations under Directive 2006/21/EC, as the methodology for TMF inventory, facili-
ty prioritization and establishment of action plans to reduce the risks posed by TMFs

Proposals and recommendations provided in the “Analysis of Ukrainian legislation compliance
with the requirements of Directive 2006/21/EC on the management of waste from the extractive
industries and the Roadmap of its implementation in the context of improving TMFs safety” can be
used for initiating amendments on updating the Implementation Plan of Directive 2006/21/EC
and during further this Directive implementation

TMF methodology can be applied in carrying out measures of the state supervision (control) of the
TMEF sites operation

THI method used in the updated Ukrainian TMFs database allows to rank a large number of such
facilities by their hazard level and identify top dangerous objects among country/region for deci-
sion-making purposes and the state monitoring

In general, the TMF Methodology will give the opportunities for the potential users to apply pro-
gressive management tools to TMFs of any type in a preventive manner in accordance with the
modern international standards and, consequently, minimize the risk of incidents and accidents at
hazardous objects in the future.
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5 Conclusions and recommendations

The National Mining University and LLC “Ecoplatform” implemented the Project “Raising Knowledge
among Students and Teachers on Tailings Safety and its Legislative Review in Ukraine” from June 2016
till May 2017. It was funded and coordinated by German Environment Agency with the assistance of
UNECE Convention on the Transboundary Effects of Industrial Accidents. The Project was supported
by the Ministry of Ecology and Natural Resources of Ukraine and the Ministry of Education and Science
of Ukraine. The results reached under the educational and legislative Project components demonstrate
the successful achievement of originally set Project objectives as described below.

Educational Project component

The Project team from Ukraine have educated the Ukrainian university students and teachers and
raised their knowledge in TMF safety issues by applying the TMF Methodology within two trainings
held at the National Mining University. The educational results of two trainings on TMF safety can be
summarized as follows:

» The students have deeply learnt the TMF Methodology as an advanced toolkit in improvement of
hazardous site safety; they familiarized themselves with the UNECE documents on tailings safety,
global importance of the TMF problem, BAT Reference documents for mining industry, relevant
legislative framework in Ukraine.

» The students gained necessary knowledge and skills to apply practically the TMF Checklist for
evaluation of TMF safety level and to get the first-hand experience of filling in the Checklist for the
real TMF, directly communicating with the TMF personnel and the leading Ukrainian experts.

» The tutors gained deep understanding of the TMF Methodology, which enabled revision of their
educational materials on environmental safety and integrating it in the education modules in the
universities; that ultimately contributed to better TMF Methodology sustainability.

» All education modules of the course have been tested; their clarity and completeness have been
evaluated by the students that allowed to reveal the deficiencies in educational materials while
creating the educational course. The e-questionnaires for knowledge consolidation test of trainees
and the evaluation of training quality by the trainees have been developed and examined in the
practice.

The education modules on TMF safety has been integrated in curricula of the participating universities
that provides the opportunities for future students to study progressive technologies and gain practi-
cal knowledge in environmental safety and sustainable mining.

After testing the educational materials and collecting feedback from the participants, the Project team
have developed e-learning course “Safety of tailings management facilities” and hosted it on Moodle
Platform of the NMU website. It provides an opportunity to get full and consecutive information on the
importance, scopes, operation problems of the TMFs as high-risk facilities, and application of the TMF
Methodology in practice. Such modern education tool is considered to be an advanced European ap-
proach to improvement safety of hazardous mining sites.

The e-learning course developed and tested within the Project further can be offered to train the state
inspectors, TMF operators and other stakeholders responsible for hazardous site management. In ad-
dition, it can be offered to students of other countries that may require re-training of staff responsible
for the management of hazardous industrial facilities.

Legislative Project component

The big part of the Project activities was concerned with legislative issues on improving TMF safety in
Ukraine. The Project team made the research on competent authorities’ engagement in the regulation
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of TMFs, their responsibilities, the existing national regulations and the ways of implementation of
European legislation into Ukrainian one. The ways for implementing the UNECE TMF Guidelines and
TMF Methodology in Ukraine were considered under this analysis. While performing the legislative
review, the Project team closely cooperated with the Ministry of Ecology and Natural Resources of
Ukraine and took into account the comments and recommendations received from the concerned na-
tional authorities.

The legislative Project component resulted in:

» “Analysis of Ukrainian legislation compliance with the requirements of Directive 2006/21/EC on
the management of waste from the extractive industries and Roadmap of its implementation in the
context of improving TMFs safety” that can be used for initiating amendments on updating the Im-
plementation Plan of Directive 2006/21/EC and during the further implementation of this Di-
rective;

» the updated Ukrainian TMF database, including the interactive map on Google-maps. THI method
used in this database allows to make ranking of a large number of such facilities by their hazard
level and to identify the top dangerous objects among country or region for decision-making pur-
poses and the state monitoring;

» the adapted version of TMF Methodology for Ukrainian inspection bodies that can be applied in
carrying out the measures of the state supervision (control) of TMF sites operation.

All the mentioned Project developments formed the “Recommendations on Improving Tailings Safety
Management System” that were submitted to the Ministry of Ecology and Natural Resources of
Ukraine by LLC “Ecoplatform” as a document summing-up the results of the legislative Project compo-
nent.

These Recommendations determine the CA’s strategy and assist to establish the tailings management
system in accordance with European standards, complying with the Ukraine's political course towards
European integration.

Importance of the Project results

» E-learning course “Safety of tailings management facilities” raises the qualifications and skills of
inspectors, operators, university students and teachers in management of industrial waste stor-
ages

» Analysis of the Ukrainian legislation has initiated the harmonization of the Ukrainian legislation
with EU law in the field of mining industry waste management

» Methodology for improving TMF safety provides

e the unified requirements for the TMF safety and TMF assessment procedures in "inspec-
tor - TMF operator” cooperation

e TMF database maintenance and priority identification, evaluation of the TMF safety level

e the possibility in carrying out the identification and inventory of TMFs applying TMF
Checklist and THI method.

The Project “Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative
Review in Ukraine” was the only international Project in Ukraine during 2016-2017 that had high-
lighted the importance of TMF safety issues, raised the awareness of this problem, attracted public
interest and created the real practical tools to move forward in increasing safety and reducing the
risks posed by TMFs in Ukraine. The Project’s experience, results and developments ensure the sus-
tainable solution of the TMF problem in Ukraine. It can further be taken as an example and adopted
by other countries which aspire to join European Union or face the same TMF issues.
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6 Proposals on Project follow up activities

The Project “Raising Knowledge among Students and Teachers on Tailings Safety and its Legislative
Review in Ukraine” had a pilot character. Its concept and results demonstrate the best practices in
training university students and trainers known as ‘train-the-trainer’ that can find its further implica-
tions in TMFs safety trainings in other countries of the former USSR and ECE region where tailing
management quality is low or similar to that of Ukraine.

Achievement of the Project objective in raising the knowledge of student trainees by familiarizing
them with the modern international rules and requirements for safe operation of tailings have a sus-
tainable character that is significant/crucial for socio-ecologic and economic development of Ukraine
and its neighbouring countries.

6.1 Proposals on follow up activities in Ukraine

As a follow up of the current Project, the pilot Project for inspection bodies could be proposed. It may
consist of the following components:

» Development of the relevant software (IT-tools):
» to develop the software for TMFs safety based on THI and Checklist methods in order to
change the Excel format of the TMF Methodology;
» to create a TMF online map based on software for THI method as an additional section on
the existing Ukrainian ecomap to ensure public access to it;
» to perform the online course on applying TMF safety software to training the inspectors,
» TMF identification and inventory through the developed software:
» to organize taking and completing the online course by inspectors on applying TMF safety
software;
» toidentify abandoned/orphaned TMFs of the country;
» to perform the detailed inventory: of the most hazard TMFs in 5 industrial regions by basin
principle.

Besides, the Ukrainian experts from the State Scientific and Technical Center for Nuclear and Radiation
Safety and Ukrainian Hydrometeorological Institute of State Emergency Service of Ukraine and the
National Academy of Sciences of Ukraine expressed the need for developing complex evaluation meth-
ods for uranium mining tailings and tailings in processing industry to be based on TMF Methodology,
as the government control and operators’ management of such objects are conducted at a low level.

6.2 Recommendations for the UNECE Joint Expert Group on Industrial Accidents

» Further applications of the TMF Methodology, which is updated in 2017 as the modern organisa-
tional and managerial toolkit to improve tailings safety and developed based on the TMF Guide-
lines instrumentality, will contribute to the implementation of sustainable mining in the UNECE
member countries.

» Promote the extensive use of the developed educational e-learning course “Safety of tailings man-
agement facilities” which includes both the comprehensive theoretical knowledge package and
guidelines for practical trainings on TMF Checklist application. The e-learning course should be
considered as a methodological core of the international and national trainings to be conducted for
TMF personnel and representatives of the competent authorities responsible for TMF issues that
will contribute to TMF Methodology sustainability.

» Promote the further improvement of the educational course on tailings safety through its adapta-
tion to more experienced audience and upgrade it with modern software on the platform of the
Environmental Emergencies Centre of UNECE in the synergy with the existing online courses. This
will widen further dissemination of the advanced approaches to hazardous site treatment in the
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countries of Central and Eastern Europe, the Caucasus and Central Asia and other countries neigh-
bouring the European Union.

» Recommend the creation and permanent/regular update of the national and international data-
bases on tailings management facilities and similar sites in order to rank their relative hazards and
prioritize safety measure application, using the THI method as the integral part of the TMF meth-
odology, taking into proper account the Ukrainian experience in creation and design of the tailings
database and TMF Checklist applications.

» Consider the Roadmap with the Action plan to implement Directive 2006/21/EC through the
UNECE TMF Guidelines instrumentality developed for Ukraine as the instructive example for other
countries that aspire to join the European Union through the Action Plan adaptation regarding the
existing national regulatory frameworks. Thus, the Action plan will be valuable for the countries
solving similar environmental problems caused by mining activities.

» Consider the opportunity to organize a Project focusing on tailings safety in Kazakhstan involving
Kazakh technical universities and competent authorities. The specifics of this activity can be en-
gagement of the best trainees in the educational Project in Ukraine who would act as trainers for
Kazakh tutors/trainees. This way of the TMF Methodology use and European experience in safety
of tailings can be disseminated in Kazakhstan, which is one of the leaders in the world mining in-
dustry, facing nowadays the environmental problems caused by TMFs.
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7 List of Annexes

The annexes are divided in three blocks: official letters, the Project activities and the Project docu-
ments. They include the documents and activities in details that can be used by readers depending of
their interest. Annexes are numbered in the order mentioned in the Report.

The public version of Final report includes the Annexes 12-14 (Project products).

The number of pages is indicated in brackets for each Annex (print versions). The internal version of
the Final report includes 1302 pages with all annexes; the public version with only Annexes 12, 13 and
14 includes 408 pages.

Official letters (not for public version of this report)
» Annex 1. Letters from Project beneficiaries (6 pages)
Project activities (not for public version of this report)

» Annex 2. Program of DTEK participation in conducting the training course (in Russian, containing
English-language summary; 78 pages)

Annex 3. Minutes of the Starting workshop (17 pages)

Annex 4. Minutes of the First training (25 pages)

Annex 5. Minutes of the Second training (41 pages)

Annex 6. Minutes of the Round table (12 pages)

Annex 7. Resolution of the Round table (2 pages)

Annex 8. TMF safety level evaluation performed by university students at trainings (72 pages)
Annex 9. Minutes of the Final workshop (20 pages)

Annex 10. Photos from all Project events (17 pages)
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Project documents

» Annex 11. Brief summary of Prydniprovska Thermal Power Plant (in Russian, containing English-
language summary; 95 pages). It contains confidential information and not intended for public ver-
sion of this report.

» Annex 12. The lectures of education course “Safety of tailings management facilities” (76 pages).

» Annex 13. Analysis of Ukrainian legislation compliance with the requirements of Directive
2006/21/EC on the management of waste from the extractive industries and Roadmap of its im-
plementation in the context of improving TMFs safety (167 pages)

» Annex 14. Methodology for Comprehensive Evaluation of Tailings Management Facilities Safety -
updated version 2017 (128 pages)

» Annex 15. Template for calculation TMF safety level, TMF Checklist method (MS Excel file “Tem-
plate TMF Checklist.xls”, 101 pages in PDF) - It is not intended for public version of this report.

» Annex 16. Template for calculation Tailings Hazard Index, THI method (MS Excel file “Tem-
plate_THI_Method.xls”, 13 pages in PDF) - It is not intended for public version of this report.

» Annex 17. Letters-responses regarding TMF Methodology review received from Competent au-
thorities (in Ukrainian; 8 pages) - It is not intended for public version of this report.

» Annex 18. Updated Ukrainian TMFs database (as of April 2017; MS Excel file “Ukrainian TMF Data-
base.xls”, 28 pages in PDF) - It is not intended for public version of this report.

» Annex 19. Recommendations on Improving Tailings Safety Management System (in Ukrainian,
containing English-language summary; 317 pages) - It is not intended for public version of this re-
port.
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Official letters (not for public version of this report)

» Annex 20. Integration of the education course “TMF safety” in participating universities into
teaching/learning process (22 pages)

» Annex 21. Letter from the Ministry of Ecology and Natural Resources of Ukraine regarding consid-
eration of international Project’s developments (4 pages)

» Annex 22. Letters of the NMU and the Ministry of Education and Science of Ukraine on informing
the universities on the education course (26 pages).
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