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chemical fibers and fabrics;

artificial fibers and fabrics;
plastics (manufacturing);
plastics (processing);
soot;

synthetic rubber;

rubber goods;

detergents;

chlorosodic goods;
sulphuric acid;

chemical fertilizers;

pesticides,

celluloses and paper;
pharmaceutics and cosmetics;
tanning agents and wood prod.;
electrochem., abrasive products;
paints;

inks;

alumina;
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Chemical industry in 2000

itu Mare
-

“BaiaMare
> o

Dejer "= ' Bistrita’
g &

/ Cluij.xN(a’poca = n_qun

\ (
Turda

\ B @mplaTuzil  Targu Mares
\ t- \ o:ﬁ;res /
4 )

Aiand Odorhelu
"q“" Setujesc
| o
/ Sighisoara..
Arad =" )
°
+

/ Médias
o 3
. Alba lulia
o \

Sebes
A ~ °.
) Deva e Fagaras
ot = Sibiu o\
Timpisoara. Hunedoard 0,

o 3 -

= Tigoj

Caradebes = Petrgiani g
¢y 9 §.7/ 9 7 fou]
egita \ p ‘ campglumj

Ramnicg Valcea

STarguliu
/ Targ%vis!e

‘
Drobeta-
. Tumu Severin
: o

Slatina
o

Caral
——

““Alexandria
9

Miercu‘vga Ciuc

Victoria )
A BRRY cocele
/ o

Campina
o

Rosioride Vede -
o /

Onesti - Carom Onesti (faliment),cauciuc sintetic

A
A

A Vaslui-Moldosin Vaslui (lichidata), fibre sintetice

organici, ierbicide, fungicide

azotoase; - Fibrex Savinesti, fible si fire sintetice

Dorohoi
o

Botosani
Suceava ./
ucean,

Falticeni
°

lasi
Q.

Savinesti~._ (" AR
I Piatra Neaw‘ Rofhan e
7 o -y
\ Vaglui o
Bacau x .
9 f

A

Onesti

o Barlgd
o

o}

Sfantu
Ghe%rghe /

sTecuci
]

Focsani
g

Ramnicu Sarat
o

Braila ¢
% .

b
Ploiesti.

o

Slobozia
. 3

Calarasi
o

Wilistra

Oltenita
i)

- Chimcomplex Borzesti, soda caustica, solventi

Savinesti - Azochim Savinesti-Ga-Pro-Co, ingrasaminte

Bucuresti ; ) Fetesti

Bacau - Sofert Bacau- Amurco,
ingrasaminte chimice, acid
sulfuric pentru acumulatori
Ocna Mures - Upsom Ocna
Mures (insolventa), soda
calcinata

Targu Mures - Azomures,
ingrasaminte chimice

‘ Tarnaveni-Carbid Fox (lichidat),
carbid

Oradea - Sinteza Oradea -
insecticide, aditivi pt. uleiuri,
diluanti, antigel
Timisoara-Solventul Timisoara
(lichidat), spirt, solventi
Craiova-Doljchim Craiova
(inchis),ingrasaminte chimice
1Y Targu Magurele-Turnu-Donau
.ff ,”,3_ Chem,ingrasaminte chimice
Bucuresti-Chimopar,lichid de
frana, apa oxigenata, reactivi
chimici
Slobozia-Amonil - Chemgas
Holding, ingrasaminte chimice

Constanta-Petromidia
Navodari,polietilena,
polipropilena,etilena,poliesteri
v Pitesti-Arpechim (oprit), etilena,
propilena, polietilena

Ploiesti-Petrobrazi Ploiesti
(inchis),rafienarie petrochimica

Ramnicu Valcea - Oltchim
(oprit), combinat chimic

- Uzinele Sodice Govora, soda
Fagaras - Nitramonia Fagaras -
Nitroporos, ingrasaminte

9 chimice, explozibil

A
A
A
A
A
A

Y Victoria - Viromet Victoria, rasini
: sintetice, formaldehida, metanol,
tiocombustibil, mase plastice

i Galati® -

Rezervotia Biosferei g
B

Ulcea Deha Bynoa
o

mvmm‘gm \
[0 Copst

\

[DN3Y
|
Mang



emical industry in 2018

Slama ¥

(vdova

n
h Jx N_Gsal _Mml%:‘l«k

Odohiew

Setulesc N\ LS
©

Miergu’:ga Ciuc

enda: A

Onesti - Carom Onesti (faliment),cauciuc sintetic

- Chimcomplex Borzesti, soda caustica, solventi

organici, ierbicide, fungicide

. Savi i - Azochim Savi i-Ga-Pro-Co, ing
azotoase; - Fibrex Savinesti, fible si fire sintetice

AVasIui-M dosin Vaslui (lichidata), fibre sintetice

/

(
\ \
ol \ suu’é/
P [
ZA N
/ o]

JEITA
o Y ‘.
) \
Ramnicy Sarat \Ga}atlr
/ Bralla
/
A - /
A\ —&3
/
o

Calarasi

lisua

o
, A
N, \sbbz_m/ \\

Mcdgidia
.

Bacau - Sofert Bacau- Amurco,
A ingrasaminte chimice, acid

sulfuric pentru acumulatori

Ocna Mures - Upsom Ocna
A Mures (insolventa), soda

calcinata

Targu Mures - Azomures,

ingrasaminte chimice

Tarnaveni-Carbid Fox (lichidat),
carbid

Oradea - Sinteza Oradea -
insecticide, aditivi pt. uleiuri,
diluanti, antigel
Timisoara-Solventul Timisoara
(lichidat), spirt, solventi
Craiova-Doljchim Craiova
(inchis),ingrasaminte chimice

A Targu Magurele-Turnu-Donau
Chem,ingrasaminte chimice

Bucuresti-Chimopar,lichid de
A frana, apa oxigenata, reactivi
chimici
Slobozia-Amonil - Chemgas
Holding, ingrasaminte chimice
Constanta-Petromidia
Navodarl ,polietilena,

polipropilena,etilena, poli

Pitesti-Arpechim (oprit), etilena,
propilena, polietilena

>>

Ploiesti-Petrobrazi Ploiesti
(inchis),rafienarie petrochimica

Ramnicu Valcea - Oltchim
A (oprit), combinat chimic
- Uzinele Sodice Govora, soda
Fagaras - Nitramonia Fagaras -
A Nitroporos, ingrasaminte
A chimice, explozibil

Victoria - Viromet Victoria, rasini
sm(ence, formaldehnda, meunol,

tioc I, mase
™
\
)
Rederwt i Bo derel
. TUkea ‘Deka Dganr



Natural hazards and industrial sites

Natural
hazards

http://pe CREEP=Eats ' Euronews.(
tober/t5. e - NN >

Usfunds.com - Devastating Landslide Shuts
2013 Bingham Canyon Mine Down
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au

Industrial
sites

Gheorghiu A.-D., Ozunu Al., 2013, Natech accidents and ethical decision making, Environmental Engineering and Sustainable Development Entrepreneurship, Vol. 2, No. 2
Gheorghiu Augusta - Diana, Torok Zoltan, Ozunu Alexandru, Antonioni Giacomo, Cozzani Valerio ,(2014) NaTech Risk Analysis in the Context of Land Use Planning. Case Study:
Petroleum Products Storage Tank Farm Next to a Residential Area , conferinta ISI, International Conference on Safety & Environment in Process & Power Industry , 978-88-
95608-27-3, P. 439-444 7

Zoltan Torok, Alexandru Ozunu, 2010, Chemical risk assessment for storage of hazardous materials in the context of Land Use Planning. AES BIOFLUX 2(1): 33-56




Natural hazards and industrial sites

O Final scenario:
toxic cloud
dispersion, fire,
explosion,

Equipmen pollution, etc.
is damaged OCCUrS

O A dangerous
substance is
t released

. @ Natural

4 event More than one equipment may be damaged
/é{ Ooccurs by the natural event, resulting in
several contemporary final scenarios
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Alexandru Ozunu, Dan Balteanu, Zoltan Torok, Carmen-sofia Dragotd, Camelia Costan, Lucrina Stefanescu, Ines Grigorescu, Mihaela Sima, Viorel Chendes, ,,Natural and
Technological Risks Reduction in the Baia Mare Area” Publicat in cadrul conferintei Excellence Research — A Way To Innovation, 27 — 29 lulie 2008, Brasov.

Arghius, V.,Arghius, C.,Ozunu, Al., Nour, E., Rosian, G., Muntean, O.L., (2011),The relation between the landslide activity and irregular rainfall and snowmelt in the cédrului
Hills, Romania,In Environmental Engineering and Management Journal, vol.10, nr.1, Gh. Asachi" Technical University of lasi, Romania, p.3-6




Significant natural hazards connected
to the industrial sites
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Industrial Contaminated Sites Management
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Stezar I.C., Ozunu A., Barry D.L., 2014, The role of stakeholder attitudes in managing contaminated sites: Survey of Romanian stakeholder awareness, ISSN 0944-1344,
Volume 21, Number 1, Environ Sci Pollut Res (2014) 21:787-800, DOI 10.1007/s11356-013-2238-0,

Olah (Vasile) A., Stezar I.C.,Torok Z., Ozunu A., 2013, Soil remediation comparative analysis on two historically contaminated industrial sites in Romania. AES Bioflux 5(2):178-
188, BDI indexed CABI, CNCSIS B+,

Stezar I.C., Modoi O.C., Cosara Gh.V., Torok Z., Ajtai N., Crisan A.D., Senzaconi F., Ozunu A., 2011, Preliminary investigation and risk assessment of contaminatiéh on an
industrial site in Maramures County, Env. Eng. Man. J., Vol.10, No. 1, 65-73, lasi, ISSN 1582-9596.




National risk assessment:
RO-RISK project- SIPOCA 30

* Direct link: www.ro-risk.ro

* Project co-funded by the European Social Fund
under the Operational Programme Administrative ‘@9
Capacity

* Total value of the project: 7,683,332 USD

@

N by
) ) LN
* Main coordinator: General Inspectorate for —_—

Emergency Situations
* 13 partner institutions

e UBB assessed risks:
Major industrial accidents involving dangerous substances
(SEVESO accidents)

Major transportation accidents involving dangerous goods

—

Alexandru Ozunu, Alexandru Mereuta, Zoltan Torok, Liviu Literat, 2017, A national hazard analysis and mapping for Seveso establishments, Journal of Engineering Sciences
and Innovation, Volume 2, Issue 3 / 2017, pp. 93-102
Alexandru Ozunu, Assessing hazards and risks from SEVESO establishments and hazmat transportation in Romania, Reykjavik, 2017. 11
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Safety education

* the effectiveness of an emergency . erentopaicinformetions ghenty suthories daredio oty ”
response depends on how well the £ Have clearinstuctions from the authariies, bout whatto o to be safe 72
population is informed and g Comptyaith he measores anmounced by he sutoriics 7
prepared to respond to the E S L
demands of the authorities. € '

Call the fire department 46

*  preparedness of the population ’ . ? 40 ” ¥
refers to the training and acquiring e
of emergency response methods Actions considered most useful after a disaster
aiming at prOteCting the Lessons with students and preschoolers 94
population, its property and the Publicexercises
e nV| ronme nt Community activities, in which I can involve myself

" Tv programs
_g Radio programs
] Radio news
g Online news (viaInternet)
g_ Tvnews
é Info materials (brochures, leaflets)
Journals
160
Percentage
Means of information considered effective for natural disaster
preparedness

Kozma Kis E.-E., Deaconu L.-T., Roman E., Stefanescu L., Meltzer M., Pop C., Ozunu A., 2013, Assessment of population awareness and preparedness level
regarding the environmental emergency situations. AES Bioflux 5(2):158-165

Kozma Kis Elisabeta-Edita, Botezan Camelia, Ozunu Alexandru, (2010), Disaster Risk Reduction and Population Preparedness for Emergency Response in
Romania, Proceedings of ICERI2010 Conference, 15th — 17th November 2010, Madrid, Spain, 006507, ISBN: 978-614-2439-9




UBB

N College of
{nwronmental
/  Sdente and

Engrwerng

"‘Development of Research
Infrastructure for HPC-Based

Disaster Management” -
MADECIP, SMIS CODE
48801/1862, co-financed by
the European Union through
the European Regional
Development Fund.

ISUMADECIP

Research Institute for Sustainability

and Disaster Management based on
High Performance Computing




ISUMADECIP Consortium

9 Faculties within Babes-

Bolyai University:

Faculty of Environmental Science
and Engineering

Faculty of Economics and Business
Administration

Faculty of Political, Administrative
and Communication Sciences

Faculty of Chemistry and Chemical
Engineering

Faculty of Physics
£75) Faculty of Biology and Geology

: Faculty of Business
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New research centers

Training Centre
for Disaster
Management

Modeling,
Optimization Performance
and Simulation Computing
Center Center

(MOS) (HPC)




Our main research fields

Natural and technological disaster management

Modeling, optimization and simulation of environmental
processes

High performance computing

Remote sensing and climate change research
Climate change and "green" energy
Sustainable Transport

Sustainable economic development - economic growth and
resource management

Natural resource conservation and management
Regional Development, sustainable and resilient regions
Risk and disaster communication



Practical activities for students

“Risk Assessment and Environmental Safety” master
programme




Practical activities for students

“Risk Assessment and Environmental Safety”
master programme
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Future directions

 Safety education may be improved by
implementing strategies and programs that
cover the entire population.

* Trainings should be conducted through
practical and attractive exercises, in which the
population is directly involved.



Conclusions

—importance of education at all levels,
—appropriate educational curriculum,
—engaging in voluntary activities

—>integration of educational objectives with
other major national targets orientated
towards sustainable development

20
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