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Beneficiaries L
= Public Health Institute of Republic of Srpska - PHIRS
= Utility Company Vodovod AD Prnjavor - UCVP

= Federal Agromediterranean Institute of Mostar - FAM
= [nstitute for Public Health of Canton Sarajevo - PHIS
=  Serbian Environmental Protection Agency - SEPA

= [nstitute of Public Health of Vojvodina - PHIV

= Public Water Utility Company Waterworks and Sewerage Novi
Sad - UCVNS
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Water pollution problems

e The SW in WB countries is
jeopardized by several main sources.
* The major water pollution problems are‘caused.; == =

by discharge of untreated or insufficiently treated
municipal and industrial WW.

e Other threats to the water quality - from agriculture,
unsanitary landfills, leachate, ran off, accident...

10
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Danube and Sava/Vrbas River basgas

* A special interest was devoted to the catchmentiof
Danube and Sava/Vrbas and its tributaries as an =
important source of DW in Europe . =

environmental analysis and absence of

systematically monitoring programmes -
indicated by public Lab - insufficient experiences
and up-to-date knowledge (2020) in sampling
sample treatment, analytical methodolog A7
theoritical base...
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TEMPUS project— NETREL (530554-TEMPUS-1-2012-SK-JPHES)

e Duration - October 2012 — June 2016

* Aims - to train researchers and experts in RS and B&H
in environmental analytical techniques-by colleagues
from EU (UK, CZ, SK), in fields of the monitoring, risk
assessment, and management of pollution and
emission of toxic compounds in - WBC.

* NETREL actions allowed the development and
implementation of optimal analytical methodologies
to improve WB capabilities for monitoring of PS,
hazard PS, EmS and inorganic contaminants...
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Goals of NETREL

* NETREL provided a unique opportunity to share
already developed protocols, validated analytical
methods and harmonized chemical and biological
monitoring methods (including sampling
methodology, sample treatment, QC/QA) for
determination of environmental pollutants
regulated by various EU legislations and national

(Srb & BH) lows and bylows.
* Purchased the analytical Lab. equipments|
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Triangle- EME -I-R

2.lnnovation-

* 3. Research - for participation of public lab staff,
postgraduate students, and other public institutionsg
involved in environmental pollution control.

* The availability of recent,

high-quality monitoring data is of

crucial importance ! \ : b
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NETREL's OBJECTIVES

* Development of Capacity to provide up-to-date training for the staff

of UNS, BU, US, UBL(RS and B&H) from EU - SK,CZ, UK. Transfer of
knowle inovative ideas from trained PC university staff to
publi¢Znvironmental lab at local, régionaf and nationalTevel.

* Bridges of the the know}wﬁn{exper' ces on
the line — EU U-UK,CZ,SK — U of RS and B&H - and

public laboratories ...
—

* Establishing the network between academic staff of EU-U and U RS
— B&H.

> Established L3 programmes - will be offered by developed TC ...

16



Transfer of knowledge and experiences (TRAKE)

European
Commission

e TRAKE on relation professors and cooperates from EU to UNS and
BU and B&H (UBL, US)

 TRAKE on relation professors and cooperates from EU to UNS and
B&U and B&H (UBL, US)

e TRAKE on relation professors and cooperates from Serbia and B&H
to employees in public labs (state and private).

17
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Work Packages, 7WP

 WP.1 Training of partner country academic staff by EU
partners

 WP.2 Training of partner country laboratory staff by
partner country academic staff under EU participants
supervision

 WP.3 Purchase of the equipment

 WP.4 Dissemination of project results

* WP.5 Quality assessment

 WP.6 Exploitation of project deliverables
* WP.7 Project management
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The topic of 6 Learning courses, TRAKE 1, LC —by EU:

1. Sampling of environmental pollutants (Banja
|_uka, altogether),

Sample treatment (Belgrade and Sarajevo),
Analytical procedures (Belgrade and Sarajevo),
QA/QC (Banja Luka and Novi Sad),

Method validation (Belgrade and Sarajevo),
Data handling (Novi Sad, altogether).

S 01 B WS
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Hands-on trainings, TRAKE 2 —by EU:

Sampling (Novi Sad and Banja Luka),

Sample treatment (Sarajevo and Belgrade),
Analytical procedures (Belgrade and Sarajevo),
QA/QC (Belgrade and Sarajevo),

Method validation (Belgrade and Sarajevo),
Data handling (Novi Sad and Banja Luka).

L L e o



Rt Funded by the
LW Erasmus+ Programme
bl of the European Union

Trening courses, TRAKE 3

1. Sampling of environmental pollutants

> Goals and principles of WFD and monitoring requirements,

- ,Fate“ of toxic substances in environment,

> Environmental quality standards,

> Priority and specific pollutants in river basins (RBSP),

- Emerging substances,

> Evaluation of ecological and chemical status according to WFD,

> Monitoring methods for priority pollutants,

- New techniques and traditional methods for sampling, “Spot” sampling,
Passive sampling, Sediment sampling,

> ISO standards for sampling of surface water,

- Sample handling, transport and storage,

[

> “Spot” and passive sampling - practical
> Sediment sampling - practical
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Trening courses, TRAKE 3

2. Samples preparation from environmental media

. Methods of sample preparation in different environmental

media

. Theory of extraction

. LLE and modern application, SPE, Sorptive techniques of
sample processing

. Techniques of analyte separation,

. Analyte separation from solid samples

. Sample preparation - practical




T rening courses, TRAKE 3
3. QA&QC in analytical laboratories

. Quality system management according to ISO 17025 -
segments 4.1 to 4.15

\4

Quality system management according to ISO 17025 -
segments 5.1 to 5.9

Validation and verification of methods,
Measuring uncertainty

\4

\4

\4

Control sheet, validation and measuring uncertainty — practical
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Trening courses, TRAKE 3
4. Determination of PCBs and OCPs by GC-MS

. Basis of gas chromatography

. Good laboratory practice
. Analyses of OCP and PCBs in accordance with WFD

. Practical training
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| Trening courses, TRAKE 3
5. Determination of EmS and PPs by HPLC

. Basis of liquid chromatography

. HPLC, Analyses of PAHs and pesticides in
accordance with WFD

. Practical training
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Trening courses, TRAKE 3

6. Determination of phenols and short chain
polychlorinated alkanes in water with GC/MS

. Basis of gas chromatography
. Analyses of phenols and short chain
polychlorinated alkanes in accordance with

WFD
. Practical training



Funded by the (@& \
Erasmus+ Programme
of the European Union a

2 meetings were in_U. of Portsmouth, UK December 2013." "~

-..-....-.----1,11'

‘ ‘wﬁ'r T i’ i k3 we s e o 3
9 P‘IV n- umunan,.pnp A - ' ey’ 2 %y . «#
e s seled b e “wm e o .' [T 2 e : h ,:. : _ T ‘

.



JEEE Funded by the ‘
i Erasmus+ Programme
of the European Union

ACTIVITIES BY National Tempus Office — Serbia to NETREL

Three field preventive monitoring visits /

* TWO MEETINGS IN NOVI SAD
* ONE MEETING IN BELGRADE

* DISSCUSION ABOUT ACTIVITIES AND SUGESTIONS HOW TO
ADVANCE NETREL REALIZATION

* EVALUATION OF THE STATE OF THE PROJECT
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Stong interdisciplinary background, SIB

* All partners have the SIB in environmental
monitoring, analytical chemistry, assessment of
complex environmental contamination, general
expertise in water quality assessment and water
management for providing optimal LC TC courses.

* The competences of the partners from EU are
highly complementary with partners in Serbia and

B&H.

* The proposed NETREL training program is based on
well-balanced mix of theoretical and training

elements.
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The perspective — project sustainability

To maintain NETREL sustainability, developed courses
were presented to stakeholders, private lab and
companies.

Bringing together stakeholders,with high quality
training network - facilitated the exchange of
knowledge and expertise and to produce a generation
of young scientists that would easily bridge gaps
between the various environmental sectors and to
maintain cross-sectorial long-term collaboration...

* The final working Meeting with stakeholders (Ministries
and Secretariats,) and representatives Labs, scools,
privite companies (more 60 participants), supervisor - dr
Jaroslav Slobodnik were organized !!! Very successfully !

NETCHEM
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REALIZED outcomes

1. Established the network of universities capable
to prepare and maintain training courses for public
lab -working in the field of environmental
monitoring in SR and B&H with p055|b|I|ty to
broaden -transfer their , |

activities to other WBC.
NETREL to NETCHEM

NETCHEM
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Teaching materials and Lab equipment

2. Courses were supported by

all required teaching materials for effective and
successful completion of training courses.

3. PC Universities were equipped - in Serbia and
B&H by HPLC (UNS, Sarajevo)and GC-MS (UB,
Banja Luka) for the development of training
courses

and in the future for L3 courses.




New learning environment in RS and B&H

4. Succesful LC, TC and seminars for
academia staff for SR and B&H were
organized.

*These allowed the establishment of
hew learning environment and eco -
sounds , as well as methods and
procedures for the more efficient
training courses fitted directly to public
labs’ needs.
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NETCHEM

Laboratory survey

*Very succesful and useful laboratory
survey was organized for employees in

Labs - SRB and B&H- to analytical
institutions in Bratislava, SK and
Brno,CZ. | ¥ F i

.....
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| Project quality plan

NETCHEM

* Quality control presents a very important way and tool
of assessing the Development of the Project - quality
of LC and TC.

* QC indicates the effectiveness of all activities of the
Projects.

 End-of-course evaluation informed us on four levels:




Improvements byNETREL

* Upgraded existing study and training courses, even
though it was not the direct goal of the project.

* QC/QA of analytical results, improved the capability
of interpreting monitoring data in terms of legislative
requirements, assessments of risk, to prevent and

mitigate further contamination, optimal protection of
water quality and SD!




Commission

Impressions e

e Direct positive impact of optimal selected
topics-subjectes / subsubjects of TCs
responsed by the high number of participants
(40-60)

e The participants of TCs were coming from
>71 various laboratories - RS(38) + B&H(33)

e The participants were impressed with the
strucure, content and theoretical / practical
lectures within TCs

Tempus 37
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* The well trained national expert teams are
capable to disseminate and transfer of
knowledge, experimental practices,
experiences ...

* expertise to public organisations in the WB
region that are active in environmental
protection ...

* AGREEMENT on scientific, educational and
technical cooperation - Bane
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Instead of Conclusions

* Obtained knowledge and experiences on detection,
qguantification and monitoring of the new group of pollutants
(2020) — EmS, are the advantages and significant benefit to
academic staff of Us RS and B& - in the process of
harmonization of PC's legislation with EU Directives.

* Academic staff is capable to accept novel knowledge in the field
of upcoming analytical procedures, and to disseminate the
results in the region, - to continue of advancing and spreading
the knowledge and experiences gained within NETREL...

LINK - NETREL to NETCHEM

e That’s the direct link and strong bond of NETREL to new
NETCHEM project ...

39
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Follow up activities

- it is opened the new innovative form of
education, dissemination of results,
sustainability and real life of Project after
official finalization of NETREL

*and LINK to new NETCHEM

lll Tempus 40
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Publications as the result of NETREL Project:

* Vojinovi¢ Miloradov M., Spanik I., Radonic J., Turk Sekulic M., Stosic M., Milovanovic D., Senk N.,
Environmental laboratory practice based on up to date education, knowledge and training.
Chalenges and trends, Abstracts book, SETAC Europe 23rd Annual Meeting, Glasgow, UK, 2013.

* Spanik I., Mihajlovi¢ I., Turk Sekuli¢ M., Radoni¢ J., Milovanovi¢ D., Kalini¢ D., Vojinovi¢ Miloradov
M., Learning and training courses for the university and public environmental laboratories within
the TEMPUS NETREL Project, Proceedings of the papers, International Conference Engineering of
Environment Protection - TOP2014, Casta Papiernicka, Slovakia, 2014.

* Spanik I., Vojinovi¢ Miloradov M., Jovanéiéevié¢ B., Muhié¢ Sarac T., Kukavica B., Gajica G., Radoni¢ J.,
Development of network for education and training of public environmental laboratories within
the tempus project NETREL, Book of abstracts, 14th European Meeting on Environmental
Chemistry (14th EMEC), Budva, Montenegro, 2013.

* Vojinovi¢ Miloradov M., Mihajlovi¢ I.,, Milovanovi¢ D., Radonic¢ J., Turk Sekuli¢ M., Spanik I.,
Educational trainings within the TEMPUS NETREL Project, Proceedings, 4rd International
Conference “Ecology of urban areas 2014” (URBAN-ECO Conference 2014), Zrenjanin, 2014.
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Publications as the result of NETREL Project:

* Turk Sekuli¢ M., Pogo M., Milovanovi¢ D., Radoni¢ J., Mihajlovi¢ I., Spanik I., Vojinovié
Miloradov M., Up-to-date obrazovanje iz oblasti inZenjerstva zastite Zivotne sredine na
Fakultetu tehnickih nauka, Zbornik radova, XXI Skup TRENDOVI RAZVOJA: "UNIVERZITET U
PROMENAMA", Zlatibor, 2015.

* Vojinovi¢ Miloradov M., Spanik ., Mihajlovi¢ I., Turk Sekuli¢ M., Radonic¢ J., Milovanovi¢ D.,
Pogo M., One of the optimal ways of manage the dissemination processes of the results of
educational Tempus Project Netrel, Book of abstracts, 21st International conference
"Engineering for environment protection"” — TOP, Senec: Slovak university of technology in
Bratislava, Bratislava, Slovakia, 2015.

* Vojinovi¢ Miloradov M., Spanik I., Turk Sekuli¢ M., Radoni¢ J., Vyviurska, O., Mihajlovi¢ 1.,
Occurrence, Physico-Chemical Characteristics and Analytical Determination of Emerging
Substances, Fakultet tehnickih nauka, Novi Sad, 2014.

* Vojinovi¢ Miloradov M., Turk Sekuli¢ M., Spanik I., Slobodnik J., Mihajlovi¢ I., Radoni¢ J.,
Transfer savremenih znanja i iskustava na relaciji univerzitet/fakultet - javne eko-laboratorije,
%8(1)&””( radova, XXII Skup TRENDOVI RAZVOJA: “NOVE TEHNOLOGIJE U NASTAVI”, Zlatibor,



The life of our
NETREL Project
through photos...
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Training courses on GC/MS and HPLC in
Bratislava and Brno

Learning course and field exercise, September 2013.
Banja Luka, Bosnia and Hercegovina

Belgrade, RS
Bratislava, SK
Brno, CZ
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Learning course and field exercise, Sotombor 2013.
Banja Luka, Bosnia and Hercegovina
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: University of Portsmouth,
%W | 1. Quality Control Meeting

- -~

RECETOX, Masaryk University,
2. Quality Control Meeting

University of Portsmouth,
3. Quality Control Meeting
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