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1. COUNTRY PROFILE

1.1 GEOGRAPHIC AND CLIMATIC DATA

The present territory of Romania, also called the Carpathian-Danubian-Pontic space, overlaps the
European territorial system, outlined by the loop of the Romanian Carpathians and adjacent regions imposed
and subordinated to the Carpathian Mountains, being bordered in the South by the Danube River and in the East
by the Black Sea.

On the Globe, Romania is situated in the northern hemisphere; at the intersection of 45° parallel Northern
latitude with the 25° meridian Eastern longitude.

In Europe, Romania is situated in the South-Eastern Central Europe (fig. 1.1.), half the distance between
the coast of the Atlantic Ocean and the Ural Mountains, inside and outside the Carpathians arch, within the lower
basin of the Danube, having a gateway to the Black Sea.

Fig. 1.1 Physical map of Europe

Romania’s neighbours are: Ukraine to the North, Republic of Moldova to the East (the complete border
being represented by the Prut River), Bulgaria to the South (mainly being a fluvial border, the Danube River),
Serbia to the South-West, and Hungary to the West. The Romanian borders stretch on a distance of 3 149.9 km,
out of which, in 2007, 1876 km became EU borders (towards Serbia, Moldova and Ukraine), while the Black Sea
border measures 194 km along the continental platform and 245 km on shore; the Romanian Black Sea coast
stretches out between the border with Ukraine and the border with Bulgaria). The area of Romania is
238.391km ?, plus 23.700km 2 represented by the Black Sea platform.

The Romanian territory is between parallels 43°37°07” and 48°15’06” Northern latitude and between
meridians 20°15’44” and 29°41°24”Eastern longitude. Having an area of 238.391km?, it is the 13t largest
country in Europe.

National Environmental Protection Agency 1
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Romania’'s geographical position

Extreme Point County Eastern longitude ! Northern latitude
North  Horodistea Village Botosani 26°42°05” 48015'06"
South  Zimnicea City Teleorman  25023'32" 43037'07"
East Sulina City Tulcea 29041'24" 45009'36"
West Baba Veche Commune  Timis 20015°44” 46007°27”

1) According to Greenwich

Romania has an ellipse shape, with a territory length, in a straight line, of approximately 735 km from East
to West and of approx. 530 km, from North to South. The total length of Romania's frontiers is 3,149.9 km, out of
which 1,085.5 km land and 2,064.3 km rivers and sea.

Fig. 1.2 Geopolitical map of Europe
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Length of the frontiers (km)

Borders Land River Sea Total
Bulgaria 139,1 470,0 22,2 631,3
Serbia 256,8 289,6 - 546,4
Hungary 415,9 32,1 - 448,0
Ukraine 273,8 343,9 31,7 649,4
Republic of Moldova 681,3 - 681,3
Black Sea - - 193,5 193,5
Total 1.085,6 1.816,9 247.4 3.149,9

2 National Environmental Protection Agency
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1.1.1. RELIEF AND GEOLOGY

The relief of Romania has three major morphologic steps, proportionately distributed in the form of an
amphitheatre. The high step, of the Carpathians (the highest peak Moldoveanu 2,544m), the medium step,
corresponding to the Sub-Carpathians, hills and plateaus and the low step, of the plains, river meadows and
Danube Delta (the youngest relief unit, continuously developing and with an average altitude of 0.52 m). The
main characteristic of these relief components is their proportional distribution in form of an amphitheatre,
characterized by four elements: variety, proportionality, complementary and symmetrical layout, with
approximately equal distribution of the main relief units (35% mountains, 35% hills and plateaus and 30%
plains) fig. 1.3.

The Carpathians have an area of 66,303 km?, which represents approx. 27.9% of the total area of the
country, on a length of 910 km.

Fig. 1.3 Physical map of Romania (from PERGAMON World Atlas)

PERGAMON WORLD ATLAS ROMANIA

Inside the Carpathian arch lays the Plateau of Transylvania, with an area of approx. 25.000 km?2 and an
altitude of 400 m to 600 m. Outside the Carpathian Mountains (the relief in descends by steps, almost concentrically
disposed), is a ring of hills - Sub Carpathians and Western Hills - the most densely populated areas, due to rich
underground resources (oil, gas, coal, salt) and favourable conditions for cultivating vine and fruit trees.

In eastern and southern regions there are three large plateaus (Moldova, Dobrogea and Getic) and
Mehedinti Plateau, while two great plains lay in the south and west, the Romanian Plain (narrowed towards
East) and the Western Plain.

Romania benefits from all types of aquatic facilities: rivers and streams, lakes, groundwaters, marine
waters. Romania's hydrographical and hydrological peculiarities are determined mainly by its geographic
position within the temperate continental climate and the presence of the Carpathian arch.

The inter-mountain depressions are represented by the depressions in the area of the Oriental
Carpathians (Comanesti, Barsei, Gheorghieni, Ciucului, Borsec-Bilbor, Jolotea), depressions from the area of
the Middle Carpathians (Lovistei, Petrosani, Caransebes-Mehadia), depressions within the Western
Carpathians (among which the depression of Bozovici or Almajului) and depressions in the area of Apuseni
Mountains (Brad-Sacaramb, Zlatna-Almas, Rosia Montand). There are also internal depressions -
Transilvaniei depression, Panonic depression and Simleul Silvaniei depression, ( fig. 1.4 )).

National Environmental Protection Agency 3
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Fig. 1.4 The main relief units of Romania
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The Danube Delta is the lowest region of the country, under 10 m altitude, with vast expanses of marshes,
lakes and thatch. The river and maritime levees (Letea, Caraorman, Saraturile) are a little bit higher and they
host the fishermen villages. The Danube Delta has been included in the UNESCO World Heritage List in 1991 as
being a natural reserve of the biosphere.

From the geologic point of view, subject to the geotectonic evolution, the Romanian territory is divided
into:
- platform units consisting of the Moldavian Platform, the Wallachian Platform and the Scythian Platform,
(formed during pre-alpine orogenic cycles, more or less subject to peneplanisation, resulting the Carpathians’
foreland).
- alpine units: the North Dobrogea Orogene (Dobrogea Mountains, eroded) and the Carpathian Orogene (the
Carpathians and the Apuseni Mountains), fig. 1.5.

The platform units

The Moldavian Platform - located in the North-East of the country, covers the territory between the Urals,
the Carpathians and Scandinavia, morphologically looking like a high plain, with a chain of plateaus and hills,
separated by the valleys of the hydrographical grid, containing accumulations of: siliceous sands (99.5% silicon
dioxide), common sands for concrete and mortars, gypsum, sulphur, lime stones, lignite, natural gases, mineral
waters, lenticular turfs along the hydrographical grid, etc.

The Scythian Platform (consisting of Barlad Sector and the Danube Delta Sector), morphologically looks
like systems of terraces and river meadows created by alluvial deposits, gravels and sand, in the same time loess
deposits being carried by wind to the high plains.

The Moesian Platform (consisting of the Wallachian Sector, the South-Dobrogea Sector, the Central-
Dobrogea Sector), is located between the Carpathian Orogene (in West), the alignment represented by the
Carpathian Orogene and the North Dobrogea Orogene (in North) and the Balkan Orogene (in South). Towards
East, it continues in the continental shelf of the Black Sea, being made of crystalline foundation and a
sedimentary multi-layered blanket deposited in several sedimentation cycles, which reflects the evolution
conditions in various stages, consisting of: argillite, sandstones, lime stones, gypsum, marls, clays, calcareous
sandstones, river-torrential gravels, river-lake and stream sands, wind carried sand, loess, with pockets of
hydrocarbons, gases and useful rocks. At the surface there are only quaternary deposits forming the plains and
plateaus units (lake and stream sands and gravels, wind carried sand, loess).

4 National Environmental Protection Agency
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Alpine Units
Alpine orogene units take approximately 67% out of the total area of the Romanian territory.

The North Dobrogea Orogene has a lateral and insular position at low altitude and with a small area; its
geotectonic evolution ended in the Lower Cretaceous, way before the Carpathian one (which continued to evolve
until the Neogene-Pleistocene). It covers the north third of Dobrogea, being bordered at South by the Peceneaga-
Camena fault, at North it reaches to the Southern edge of the Danube Delta, along the Sfantu Gheorghe fault,
towards East it descends below the newer sediments of the Black Sea, and towards West it continues beyond the
Danube River.

Fig. 1.5 Geologic Map of Romania (Geographic Atlas, 1928)

HARTA
GEOLOGICA

D Lac sirar (ohisl timan)

The Carpathian Orogene is distinguished by altitude, area and position. The Carpathians are part of one
of the youngest orogene assemblies of the planet, from the Western Europe to the eastern edge of the Asiatic
continent, known by the name of Alps-Himalaya Range. The alpine geosynclinals of the Apuseni Mountains is
separated from the Oriental Carpathians by the Transylvanian median Massif, and in West it is bounded by the
Pannonian Median Massif. It is famous for the wealth of ferrous and non-ferrous mineral rocks and the noble
rocks: Gold, Silver.

The ample deformations during the Neozoic age lead to considerable reformations of the Romanian relief
configuration. Therefore, very large sectors enter into a severe subsidence against the neighbourhoods, forming
the internal depressions (intermountain) of Transylvania and the Pannonian Plain, the latter having inlets on the
western ridge of the Middle Carpathians and Apuseni Mountains, where they create adjacent depressions. Also,
other narrow sectors of the internal and external structures of the Carpathians are subject to subsidence,
becoming intermountain depressions, some of them accompanied by volcanism, such as the ones located in the
Southern Apuseni Mountains.

The Volcanic Unit started shaping back in the Neogene, when the first eruptions on the north-western
side of the Eastern Carpathians took place, along some fault systems upon the contact with the Transylvanian
Depression. The consolidation of the volcanic chain contributed to the delimitation of some sedimentary basins
in the Eastern area of the Transylvanian Depression, such as the ones of Mures and Olt Rivers, and to the
remoulding of some hydrographical arteries. In the Eastern Carpathians the following volcanic chains could be
evidenced: Oas-Gutdi-Ldpus, Tibles-Rodnei-Bdrgdu and Cdliman-Gurghiu-Harghita, while in west, in the Apuseni
Mountains, one can find the Metalliferous Mountains, the Zarand Mountains, Codru-Moma, Poiana Ruscdi, Trascdu.

The seismic hazard is caused by several epicentral subcrustal and crustal zones: Vrancea, Fdgdras-
Campulung, Banat, Crisana, Maramures and Dobrogea, plus the epicentre zones of local interest: Jibou and
Tarnava Region in Transylvania, northern and western Oltenia, northern Moldavia and the Romanian Plain. Out of

National Environmental Protection Agency 5
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these, the subcrustal zone of Vrancea is the most active and the more important given the energy release, the
ampleness of the macro-seismicity area and the persistent and concentrated nature of the epicentres. In the
other regions, two strings of moderate and less profound seismicity are obvious along the edge of the Middle
Carpathians and the Pannonian Depressions as well as along the Eastern Carpathians, going towards SE along
the line of Peceneaga-Camena Fault, causing low depth and small magnitude earthquakes at long time intervals.
The earthquakes in these areas are connected to fractions of the crust and faults delimiting crustal blocks more
or less mobile. In order to evaluate the seismic risk level of various regions of the country, one should not only
consider the influence of the earthquakes from Vrancea, but also the seismic activity of the sources of local
hypocenters, which might increase the level of hazard risk to which the population in the respective regions
would be subject to.

Given the variety and complexity of the geologic structures, the Romanian territory has optimum conditions to
accumulate useful mineral substances: ore deposits, mineral combustible deposits, salt deposits and salts, useful rocks,
mineral waters, geothermal waters, etc. Important reserves of hydrocarbons, gases and coals are quartered within the
platform areas and in the intermountain depressions (Transylvania, Pannonian).

There are also numerous geological reservations some of which are: Lacul Rosu (Red Lake)-Cheile
Bicazului (Bicaz Gorges), Piatra Teiului (Linden-Tree Rock), Pietrele Doamnei (the Lady’s Rocks), Plaiul Hotilor
(the Land of Thieves), Lacul Sfanta Ana (St. Ana Lake) and Valea Iadului (the Hell’s Valley), Dugoavele Hill.

1.1.2. CLIMATE
General climatic characterization

The Romania's climate is temperate-continental of transitory type, being marked by eastern, oceanic,
Scandinavian-Baltic, sub-Mediterranean and Pontic influences. Thus, in Banat and Oltenia, the Mediterranean
tendency is present, featured by smooth winters and a richer pluviometrical regime (especially in autumn). In
Dobrogea, there is a Pontic tendency, by rare and yet teeming rains. In eastern regions of the country, the
continental character is more pronounced. The northern part of the country (Maramures and Bucovina)
experience the effects of the Scandinavian-Baltic tendency, having a cooler and more humid climate with frosty
winters In the western part of the country there are more pronounced influences of low pressure systems,
generated over The Atlantic Ocean, which cause moderate temperatures and richer precipitations. According to
Kdppen classification, Romania is characterized by the following climate types (fig. 1.6 ):

e cool temperate climate (Dfb), without a well individualized dry season and moderate thermal summers, hot
and cold season are well determined, this climate type defines most of the country’s territory;

e warm temperate continental climate (Cfb), with moderate humidity throughout the year, without a
excessively intense dry season and relatively mild summers, cool and hot seasons are well defined, this
climate type is representative for the Western half of the Romanian Plain and West Plain.

o the temperate continental climate (Cfa), similar to Cfb, but with summers that can be excessively hot, is
specific to Dobrogea Plateau and the eastern half of the Romanian Plain;

e the cool mountain climate (H), with high humidity throughout the year is found in the upland massifs of the
Carpathian arch. (souce N.A.M.)

Fig.1.6. Climatic map of Romania, climatic areas
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1.1.2.1. Climatic data for year 2013

In 2013, the annual country average temperature level, 102C, was 1.12C above the normal climatologic
standard value (1961-1990). In the classification of annual average temperatures in Romania, from 1961 to date,
2013 is placed on the 7t position, with 2007 with the highest average annual temperature in this range.The
positive deviations of the average monthly temperatures compared to the standard value for each month
individually oscillated between 0.52C (October) and 2.82C (November), and the negative ones were recorded
only in March and September, when the national average monthly temperature was with 0.72C, respectively with
1.62C below the normal climatologic value of the month (Chart 1.1).

The annual quantity of precipitations, country average value (683.5 mm) was only 7% above the normal
climatologic standard value (1961-1990). In the classification according to the annual amount of precipitations,
at national level, from 1961 up to the present day, 2013 ranks at number 19, with 2005 having the largest annual
amount of precipitations. Therefore, the positive deviations in January, February, March, May, June, September
and October ranged between 3% (May) and 98% (March and September), and the negative deviations for the
rest of the months ranged within 3% (August) and 80% (December) (Chart 1. 2)

Chart 1.1 Monthly average temperatures (°C) across Romanian territory from 01.01 to 31.12/2013,
compared against the normal standard climatologic average (1961-1990).
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Chart 1.2. Monthly quantities of precipitations (mm) across Romanian territory from 01.01 to 31.12/2013,
compared against the multi-annual average (reference period 1961-1990).
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1.1.2.2. Extreme climatic phenomena in 2013

In the first five days of April, rainfall caused flooding that affected more than 140 municipalities in 15
counties. Damages have been reported in more than 100 homes and more than 11 bridges were damaged. Also,
23 county roads and 30 communal roads were affected by floods. Due to incurring rainfall landslides were as
well recorded. In late May, storms were reported in many parts of the country and in Bucharest, the storm on
May 23 caused one death and many damages. In Corabia, Olt County, hail fell and the ice layer reached 10 cm in
height. From June 3 to 6, 2013 were affected by floods approx. 44 localities in 14 counties. In Botosani and Neamt
the traffic was hampered on eight county roads. In Galati, in Matca, a dam was broken and several homes were
flooded, and in Vaslui county one death was recorded.

The effects of the flood on the Danube in Romania, in early June, significantly decreased compared with
those in Hungary, Serbia and Slovakia, in spite of being registered material damages in certain sectors.

The rainfalls recorded during the period June 30th to July 1st, 2013 caused floods in Dobrogea, Moldova,
Muntenia and Bucharest. Were affected many housings, the road infrastructure was destroyed in the Medgidia
and Cernavoda, and traffic was blocked on two national roads. After the flood there were people trapped in cars
or isolated inside the houses. The heavy rain fallen between September 11 to 13th has caused floods in Galati.
Following these, there were recorded nine deaths and hundreds of homes were affected. Strong winds and heavy
rains during the period of September 30 to October 1st, caused damages in the South and East, in the counties of
Calarasi, Braila, Buzau, Constanta, Giurgiu, Dambovita and Bucharest. The Black Sea ports were closed, dozens of
households were flooded and several localities were left without electricity. In Bucharest, in addition to flooding,
three people were seriously injured and 75 cars were damaged by fallen trees. In Harghita, Prahova, especially
Brasov, due to precipitation as snow, traffic was difficult, and between Brasov and Predeal, due to the fallen
trees, there were problems also in the railway traffic. In December, in the lowlands, there was reported dense fog
with reduced visibility below 200 m and isolated, even below 50 m.

In 2013, the National Meteorology Administration issued 75 general meteorological warnings /
alerts of which: 26 meteorological information, 41 yellow code meteorological alerts and 8 orange code
meteorological alerts. For severe meteorological events were issued a total of 2511 nowcasting warnings
/ alerts.
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Fig.1.7. River Map of Romania
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1.2 DEMOGRAPHY

The demographic characteristics, total number of population, density, structure by ages, influences
directly the pressures exercised on the environment. According to the final data of 4t of July, 2013, published by
the National Institute of Statistics, following the Census of the population done on 20t of October, 2011, Romania
has a stable population of 20,121,641.

Urban population: approximately 54%, of the total stable population. Compared to the situation at the
penultimate census, the percentage of the stable population in the urban environment increased with 1.3
percentage points, at the loss of the rural environment.

From 1990 to 2011, Romania’s population dropped from 23,211,395 inhabitants (peak reached in the
period of 1992 - 1994), to 20,121,641 inhabitants, therefore dropping by 13.3% (Chart 1.3).

Moreover, in Bucharest, Romania’s capital and the largest city, at the census of 2011, the city population
was of 1,883,425.

The first six counties, with the exception of Bucharest Municipality (1,883.4 thousand), as number of
stable population, are: Iasi (772.3 thousand), Prahova (762.9 thousand), Cluj (691.1 thousand), Constanta (684.1
thousand), Timis (683.5 thousand), and Dolj (660.5 thousand people).

Covasna (210.2 thousand), Tulcea (213.1 thousand), Salaj (224.4 thousand), Mehedinti (265.4 thousand),
lalomita (274.1 thousand) and Giurgiu (281.4 thousand) are the counties with the smallest number of people
that are part of the stable population.

(Source: INS, www.recensamantromania.ro/ 04.07.2013)

Graph 1. 3 Population Evolution by census, period 1930 — 2011
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1.3. TERRITORIAL ADMINISTRATION

From administrative point of view, the Romanian territory is organized into communes, towns and counties
(41 plus Bucharest. fig. 1.8). From historical point of view, there are 3 traditional provinces: Walachia (including
Oltenia, Walachia and Dobrudja regions), Moldova and Transylvania (including Transylvania and Banat regions).

One of European Union' objectives is to promote economic and social progress, balanced and sustainable
development by strengthening cohesion among member countries. A region (administrative territorial unit) is
seen, by the Council of Europe, as the unit just below the state level, with elected Public Administration authority,
having their own financial resources. Romania is divided into administrative units called counties.

In order to apply the regional development policy, in Romania were established 8 development regions as
a result of a free agreement between the county and local level counsels corresponding to NTUS 2 level
(Nomenclature of Territorial Units for Statistics) of EU divisions, but without regional administrative
responsibilities (fig. 1.9 ). Development regions refer to the regional subdivisions of Romania created in 1998
and works in particular for the coordination of regional development projects.
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Fig. 1.8. Administrative map of Romania

SERBIA

Developing regions are not administrative units; do not have legal personality, being the result of an
agreement between the county and local councils. Romania's development regions are named after the
geographical position occupied within the country:

e Northeast Region 1
Consists of the following counties: lasi, Bacau, Botosani, Neamt, Suceava, Vaslui
- area = 36,850 km? inhabitants = 3,302,217

e Southeast Region 2
Consists of the following counties: Braila, Buzau, Constanta, Galati, Tulcea, Vrancea
- area = 35762km?; inhabitants = 2,545,923

e South Muntenia Region 3
Consists of the following counties: Arges, Dambovita, Calarasi, Prahova, Giurgiu, lalomita, Teleorman
- area = 34,450 km? inhabitants = 3,136,446

e Southwest Oltenia Region 4
Consists of the following counties: Dolj, Gorj, Mehedinti, Olt, Valcea
- area =29,212km?; inhabitants = 2,075,642

e West Region 5
Consists of the following counties: Arad, Carag-Severin, Hunedoara and Timis.
- area = 32,034km?; inhabitants = 1,828,313

« Northwest Region 6
Consists the following counties: Bihor, Bistrita-Nasaud, Cluj, Maramures, Satu-Mare and Salaj.
- area= 34,159 km?; inhabitants = 2,600,132
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Fig. 1.9 Development regions map
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o Centre Region 7
Consists of the following counties: Alba, Brasov, Covasna, Harghita, Mures, Sibiu
- area = 34.100km?; inhabitants = 2,360,805

e Bucharest-Ilfov Region 8
Composed of Municipality of Bucharest and Ilfov County
- area = 1,821km?: inhabitants = 2,272,163
(Source: NIS www.recensamantromania.ro 04/07/2013 )

1.4. NATURAL RESOURCES

The total of Romania's capitalizing resources, through its geographic and geologic environment, form the
natural resources. These are:

e non-renewable resources - minerals and fossil fuels;

e renewable resources - water, air, soil, flora, wild life, including the non-exhausting ones - sun, wind,
geothermal and wave energy.

Between the components of the natural resources, there are strong links and interactions, so that any
anthropic intervention on one of them inevitably affects the others too.

The use of these resources is done in a complex and coordinated manner, for simultaneous fulfilment of
various objectives.

Non-renewable natural resources

The natural raw material non-renewable resources are energy generating sources, especially fossil fuels,
whose typical representatives are mainly: hydrocarbons (petrol, natural gases) and coal deposits. Other non-
renewable resources are: ferrous and non-ferrous metal deposits, useful rocks.

Some of these resources have been exploited and processed with technologies that led to massive
pollution of some areas of the country. The emissions of atmospheric pollutants from the industrial activities
(energy, chemical petrochemical industry, siderurgical and metallurgical industry, the of building materials' etc.)
substantially contribute to environmental pollution.
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Renewable natural resources

The most important renewable natural resources of Romania are: water resources, made of surface waters
- rivers, lakes, Danube River and underground waters, soil, fauna, flora, forests, sun and wind energy.

A special resource category is the mineral waters (sparkling, sulphur, ferruginous waters etc.) and
geothermal waters

These resources can be used unlimited if done rationally. Their exploitation above their natural renewal
rate leads to their diminishing and finally to their exhaustion.

Of the 27 major water inland courses, the longest interior river is the river Mures, 761 km long and the
shortest river is the river Trotus, with 162 km in length. The most extended hydrographical basin is the one of
the Siret River, having a surface of 42.890 kmz2.

Along with the Carpathians and Black Sea, Danube represents one of the major components of the natural
environment of our country. Danube's course may be subdivided into four sectors: Bazias - Portile de Fier (Iron
Gates) sector; Portile de Fier - Calarasi sector; Calarasi - Braila sector; Braila - Black Sea sector. Being the second
largest river in Europe, after Volga, Danube represents the water source for different uses, food (fish fauna) and
cheap energy, by means of the hydroelectric power plants from the Iron Gates I and II.

The Danube forms, when meeting the Black Sea, one of the most beautiful wet areas in Europe, namely the
Danube Delta, with a total surface of 4,178 km2, distributed on the territory of two neighbouring countries:
Romania and Ukraine.

The Black Sea is Romania's gate towards seas and oceans, and Black Sea seaside and coast area offers a
variety of conditions for harnessing the underground (petroleum, natural gas), aquatic (the fish fauna) and land
riches (tourism and leisure).

There are over 3,450 lakes in Romania, with a total surface of approximately 1.1% of the entire surface of
the country. Generally, the lakes have small surfaces, as approximately 91.5% of them have below one km?2.

As for their origin, the lakes are divided into natural and anthropical lakes. The main natural lakes occupy
a total surface of 92,892.3 ha. The main anthropical lakes occupy the total surface (on normal retention level) of
102.454 ha, in this surface being also included the Portile de Fier lake surface, at the confluence of the river Nera
with the Danube and the barrage, of 70,000 ha.

A category that has a spectacular growth is represented by wind energy, Romania being considered one of the
most active countries for investments in the field of renewable energy, in the field of wind and photovoltaic energy.
Romanian legislation supports renewable energies projects through the green certificates that allow investors to
have a return on investments. Green certificates are granted for electric energy produced by renewable sources and
delivered to consumers. In 2011, 2012, because of the dryness, they became strategically important, producing,
during some periods, more energy than Hidroelectrica. At the end of last year, Romania ranked 10t in the chart of
the most attractive countries in the world in regard to wind energy investments, surpassing countries like The
Netherlands, Italy, Japan or Australia (according to the “Renewable Energy Country Attractiveness” study, published
by Ernst&Young, http://forbes.ro) Moreover, the output in the wind energy plants for 2012 was of 2640.7 million of
KWh, increased with 1397,6 million KWh (47%) compared to 2011 (according to data made available by the
National Institute of Statistics . NSI). Romania having at the end of 2012 an installed wind power capacity of 1.9 gig
watts, which accounts for 5% of the national power production. The investments made in the construction of green
energy production units exceeded 3 billion and are mostly carried out by private companies. Up to present day,
the development of wind farms has been massive in Dobrudja, in the coming years to be extended to other
regions of the country (Moldavia and Banat), according to the prognosis studies performed.

Another category of the natural regenerative resources is represented by the water springs. In Romania,
there are known over 56 types of natural mineral waters. More than a third of the mineral waters in Europe are
encountered in Romania. Since antiquity, some of the lakes that were built up inside the craters of the old salt mines
or arisen from the erosion or collapse of parts of the mountains were known as having therapeutic effects. In turn,
these lakes form another source of treatment. Some well-known spas are: Bdile Herculane, Baile Felix, Covasna,
Sovata, Baile Tusnad, Vatra Dornei, Slanic Moldova, Mangalia, Eforie Nord, Govora, Baile Olanesti, Calimanesti,
Caciulata etc.

Out of the total surface of the country 61.71% represents agricultural surface, 28.28% being forests and
forest vegetation and 10.02% waters and other surfaces. The Romanian pedoclimatic resources are a renewable
potential represented by fertile soils, as: chernozems from the Romanian Plain, West Plain, Moldova's Plateau,
Transylvania's Plain, Dobrudja and other areas.

The agricultural soils occupy 14.7 million ha, the tillable ones being of 9.4 million ha and the forests around
6.7 million ha.

The vegetation varies, with a high tendency of originality. The following three areas of vegetations may be
distinguished: alpine, forest and steppe. The alpine vegetation from mountain areas is very vulnerable to the
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environmental factors and anthropogenesis ones, as they regenerate in an extremely difficult manner. This is
why some species are represented by little exemplars and easily disappear as result of the activity of the
interfering factors. The main dangers are the uncontrolled pasturage and tourism.

The steppe and silvosteppe vegetation spreading in areas short on humidity on Dobrogea's Plateau, the
Romanian Plain, Moldova's Plateau and West Plain, were mostly replaced by agricultural cultures.

The significant variety of the flora and fauna in Romania derives from the complexity of the relief.
Romania's flora and fauna are harmoniously divided and form a highly valuable wealth, based on controlled and
rational exploitation. Romania is a country with a great biological variety and a high percentage of natural
ecosystems. The fauna is rich in species, some protected, as the black goat, bear, rock aquila, lynx, blackcock,
birch cock and other species that present hunting interest.

Romanian forests preserve a genofund of great diversity. In order to preserve this valuable natural capital
and to ensure a favourable conservation status for natural habitats of great natural and community importance,
Romania has taken important steps, by implementing the legislative elements specific to the European Union, as
well as of some programs and projects dedicated to preserving the biodiversity

In Romania, in 2012, there were protected natural areas comprising: 44 scientific reservations, 13 national
parks, with the largest one named Domogled - Valea Cernei, 206 natural monuments, 699 natural reservations,
15 natural parks (including Danube Delta), 148 special bird and fauna protection areas, 3 biosphere
reservations (Danube Delta, Retezat and Rodna), 383 sites of community importance and 12 wet areas of
international importance.

1.5. ECONOMY

According to the Constitution of 1991, Romania's economy is a market economy. According to it, the
state is obliged to ensure free trade and protection for fair competition. Romania's economy goes by the law of
supply and demand.

With an estimated GDP of 631.1 billion lei in 2013 (chart 1.4), Romania is part of the middle- higher
income countries.

GDP value in 2000-2013

Anul 2013 2012 2011 (2010 (2009 (2008 (2007 (2006 2005 2004 (2003 2002 (2001 2000
ggﬁ‘b'“'o” 631,1 | 586,7 | 578,5 513.6 |491,3 |503,9 |404,7 (342,4 (2872 2387 1891 (1514 (1167 (80,3
gggo_b'”'o” 140 | 131,7 | 122,7 |119.8 |116,3 1368 (1122 97,1 (79,2 (60,8 (52,6 (484 44,8 |40,2
Source: www.insse.ro
Graph 1.4 GDP evolution in Romania 2000-2013
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The main sectors of the Romanian economy are: industry, energy, construction, agriculture, tourism,
communications (internet, mobile and landline phone), commerce, trade and public sector.

Romania's main industries are: textiles and footwear, metallurgy, light machinery and assembly of machinery,
mining, wood processing, building materials, chemical, food and oil extraction and refining. Pharmaceutical industry,
heavy machinery and household appliances, IT have a steady annual growth. Currently, the car industry is very wide
and oriented towards the market. Romania's economic power is focused primarily on the production of goods by
small and medium enterprises, in industries such as precision machinery, motor vehicles, chemicals,
pharmaceuticals, household appliances and clothing.

The GDP estimated (on the 5t of March 2014) for 2013 was Lei 631130.1 million, current prices, on the
rise - in real terms - with 3.5% compared to 2012 (source: www.insse.ro)

The most significant contributions to the GDP growth in 2013 compared to 2012 have been brought by the
following branches:

- Industry (+ 2.3%), accounting for 30.0% of GDP and whose workload has increased by 8.1%;

- Agriculture, forestry and fishing (+ 1.1%), with a lower share in GDP (5.6%) and whose workload has
increased by 23.4%.

Positive contributions to GDP growth were brought also by Information and Communication, Real Estates
and Professional, Scientific and Technical Activities; Administrative Services Activities and Service Support
activities.

Negative contributions to GDP growth came from: Construction, Wholesale and Retail Trade; repair of
motor vehicles and motorcycles; transport and storage; hotels and restaurants, financial brokerage and
insurance.

In terms of using the GDP in 2013, compared with 2012, the increase was due mainly to the net export
(with a contribution of + 4.1%), due to a growth of 12.8% in exports of goods and services, related also to a
significantly lower increase of imports of goods and services by 2.3%; final consumption expenditure of
households (+ 0.9%), accounting for 60.9% of GDP, whose value increased by 1.4%.

A negative contribution recorded the gross fixed capital formation (-1.5%), accounting for 22.9% of the
GDP, whose volume decreased by 5.7%; final consumption expenditure of public administrations (-0.6%),
accounting for 14.9% of GDP, whose volume decreased by 4.1%.

(source: www.insse.ro, March 5, 2014 )

Romania has an agricultural area of around 14.7 million hectares of which ten millions are occupied by
arable land. According to an assessment made in November 2008, approximately 6.8 million agricultural
hectares are not worked. Due to the Common Agricultural Policy (CAP), Romania benefits from agricultural
funds worth 14.5 billion euros in 2007-2013, as mentioned by the World Bank Partnership Strategy with
Romania.

The agricultural area at the end of 2010 (thousand hectares): Arable 9405 ha, Pastures 3288.8 ha, Hay
lands 1529.7 ha, Vineyards 213.4 ha, Orchards 198.6 ha. Total: 14.635 million hectares.

The main crops of Romanian agriculture are wheat, rye, barley, corn, peas, beans, sunflower, rapeseed,
soybeans, potatoes, sugar beet; the orchard area grows apples, pears, peaches, apricots, plums and other, the
percentages of use are represented in graph 1.5.
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Graph 1.5 Agricultural areas according to the usage model at the end of 2010
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(source www.insse.ro, Yearly statistics 2011)

Transport - through its geographical location, Romania is the intersection area of several lines of
transportation, linking north to the south of Europe and east to the west. On the other hand, the transportation
network in Romania ensures the link between the Community transportation network and the transportation
networks of non-community neighbouring states in Eastern Europe and Asia (by road, rail, air and naval).

The road network grants access to most of country’s localities, the network's density being of 0.64
km/km2; the network's length measures 84.887km (streets exclusively), out of which 17.110 km (20,2%)
national roads, 35.587 km (41,9%) county roads and 32.190 km (37,9%), communal roads (Fig. 1.10.).

At the same time, some of the national roads are also European Roads, 6.269 km (36,6%) of European
roads crossing Romania, namely: E58; E60; E68; E70; E79; E81; E85; E87 (Class A); E574; E576; E577; E578;
E581; E583; E584; E671; E673; E675; E771 (class B), of which 644 km (17.1%) representing highways, 270 km
(1.6%) representing three-lane roads and 1704 km (10.0%) four-lane roads.

At the end of 2013, the length of highways has increased by about 95 km, with a total of about 650km of
highways in operation.

Highway A1 (Bucuresti - Pitesti - Curtea de Arges - Sibiu - Ordstie - Deva - Lugoj - Timisoara - Arad - Nddlac -
Hungary), part of the IV European Transport Corridor, which will connect Dresden/Nurnberg and Istanbul. The route
of the Romanian highway starts in Bucharest and provides exit to the Hungarian border at Nadlac, passing through
Pitesti, Sibiu, Deva, Timisoara and Arad

- total designed kilometres 576

-in use: 309km

- Bucuregti - Pitesti Nord, 128km, in use;

- Sibiu ring road, 17km, in use;

- Sibiu - Ordstie (82,1km, of which 60km in use, corridor Vintisoara - Ordstie, 24,1 km, Cunta - Vintisoara, 19,8
km, Sibiu - Saliste, 16,1km)

- Ordstie - Deva (32,5 km, in use).

- Deva - Lugoj (99,5km, of which 17 km in use, intre Traian Vuia and Balint, the rest being in execution).

- Lugoj - Timisoara (35,1km, of which 9,5km in use, Izvin - Giarmata, (Timisoararing road)).

- Timisoara - Arad, (45km, in use).

- Arad - Ndadlac, (38,9 km, in execution).

Highway A2 (Highway of the Sun, Bucharest-Constanta), 203km, completed;

Highway A3 (Bucharest-Brasov-Bors), also named Transylvania Highway on the Brasov - Bors section,
connecting Bucharest with the exit towards Hungary through Bors. A number of two sections are operational:
Bucharest - Ploiesti and Campia Turzii - Gilau
- total no. of designed km 584
- inuse: 114 km

- Campia Turzii- Gildu (Cluj Napoca Vest), 52km;

- Bucuresti-Ploiesti, 62 km.
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Highway A4, is the by pass of Constanta, built as highway. It is fully functional. In the future, it is intended to
extend highway up to the southern border of Romania with Bulgaria.
By pass Constanta (Ovidiu-Agigea), 22 km, completed.

(source: www.cnadnr.ro, http://130km.ro/autostrazintml)

Fig. 1 10. Highways and National Roads Network in Romania

Drumari nale

Legenda

The airports system in Romania, is made of 17 airports, out of which 4 are opened for domestic and
international traffic of people and goods, and 13 are highly specific and of local interest.

Bucharest International Airport -Henri Coanda, is the main Romanian airport running 75% of the
international traffic of people and goods.

The main airports in Romania are: Henri Coandd International Airport (Otopeni), located at 10 km away
from Bucharest. There are other operational airports at the outskirts of the cities of Constanta, Timisoara, Arad,
Cluj-Napoca, Sibiu, Suceava, Bacau, Baia Mare, Caransebes, Craiova, lasi, Oradea, Satu Mare, Targu Mures, Tulcea.

The waterways network is exclusively located in the south and south-east of Romania with a density of
6.5 km/1000 km2; the network is 1,779 km long out of which 1,075 km represent international navigable
Danube, 524 km navigable branches of the Danube and 91 km of artificial navigable waterways (the channels
Danube - Black Sea and Poarta Alba - Navodari); the network of inland waterways and the Black Sea counts 35
ports, out of which 3 maritime ports, 6 fluvial-maritime ports and 26 fluvial ports. (source MTI)

The main Romanian ports:
¢ Black Sea ports: Constanta (the largest Romanian port), Mangalia, Midia-Navodari and Sulina;
¢ Danube ports - Moldova Noua, Orsova, Drobeta - Turnu Severin, Calafat, Corabia, Turnu Magurele,
Zimnicea, Giurgiu, Oltenita, Calarasi, Cernavoda,, Harsova, Mdcin, Brdila, Galati, Tulcea ;
¢ Ports on the Danube - Black Sea Channel: Cernavoda, Medgidia, Basarabi, Agigea-Constanta Sud.
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Railways infrastructure

It practically covers the entire country, with a density of operational lines of 45,2km/1000km? (fig. 1.11),

ensuring connections with all railway networks from the neighbouring countries; length of the network 10768
km, out of which 10630 km (98,7 %) with standard gauge, 4 km with narrow gauge lines and 134 km (1,3%)

with wide gauge lines.

Likewise, 2.965 km (27%) double lines, 3.942 km (35,9%) electrified line, most having standard gauge of

1.435mm; across the territory, the network includes 1,051 stations and flag stations, 50 depots and remises for
locomotives, 120 car revisions and workshops and 106 lines maintenance sections, art works and block and
interlocking and telecommunication installations, CFR (Romanian Railways) network being the fourth in Europe
by size. (sursa http://cfrsa.infofer.ro, http://www.insse.ro)

Fig. 1.11. Railways network map

(sursa http://cfrsa.infofer.ro)
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2. AIRQUALITY

2.1 EMISSIONS OF ATMOSPHERIC POLLUTANTS

Romania has the obligation to limit annual emissions of acidification, eutrophication and ozone
precursors’ greenhouse pollutants under the values of 918 thousand tons/year of sulphur dioxide (SOz), 437
thousand tons/year for nitrogen oxides (NOy), 523 thousand tons/year for non-methane volatile organic
compounds (NMVOC) and 210 thousand tons/year for ammonia (NH3), values that are national emission
ceilings.

National emission ceilings for sulphur dioxide, nitrogen oxides, volatile and ammonia organic compounds, set
for 2011 are those provided in the Protocol to the 1979 Convention on long-range transboundary air pollution, to
reduce acidification, eutrophication and troposphere ozone levels, adopted in Gothenburg, on 15t of December 1999,
ratified by Law no. 271/2003 and represents the maximum amount of pollutant that can be emitted into the
atmosphere at national level in a calendar year.

Romania annualy reports, as per the European and international requirements, estimates of emissions of
air pollutants covered by Directive no. 2001/81/EC on national emission ceilings for certain atmospheric
pollutants (the NEC Directive) and by the protocols of the Convention on Long-Range Transboundary Air
Pollution, done at Geneva on November 13, 1979 (the CLRTAP) and respectively the Protocol on Heavy Metals,
the Protocol on Persistent Organic Pollutants and the Protocol to abate acidification, eutrophication and ground-
level ozone (the Gothenburg Protocol).

For the NEC Directive are developed the final national inventory of emissions of sulfur dioxide, nitrogen
oxides, volatile organic compounds and ammonia, two years after the current year and the preliminary national
inventory of emissions of sulfur dioxide, nitrogen oxides, organic compounds ammonia and volatile organic
compounds and ammonia, for the previous year of the current year.

For the CLRTAP protocols are developed the annual national inventory of air pollutants covered by the
protocols, two years after the current year, using the updated version of the EMEP/EEA 2009 on the
development of emission inventories. Emissions of air pollutants for the period 2005-2012 were recalculated
using the updated version of the EMEP/EEA 2009 on the development of emission inventories. Also, in
accordance with the Gothenburg Protocol, it is developed, update and reported the national projections of
emissions of pollutants covered by the Gothenburg Protocol, considering 2030 as the target year.

For the CLRTAP protocols, every 2 years is developed and reported to the CLRTAP Secretariat the report
on strategies, policies and programs designed to fulfill the obligations provided under the CLRTAP protocols.

EVOLUTION OF SOz, NOx, NMVOC AND NH3 EMISSIONS FOR THE PERIOD 2005-2011

Graph 2.1.1. Evolution of annual emissions of acidification and eutrophication
greenhouse gases as well as ozone precursors
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2011 321.565 222.527 158.609 354.386
2012 259.666 225.816 158.509 356.583
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Sulphur dioxide emissions corresponding to 2012 are characterized by a decrease of about 59.59%
compared to 2005; significant decreases occurring in areas like "Burning in the metallurgic industry” (79.81%),
and "Production of heat and power "(58.79%). In the "National navigation" sector there was an increase in
emissions of SO,, with 27.5%. In the "Road transport" sector, for all vehicle categories there was a significant
decrease of over 94.96% compared to 2005 due to lower fuel sulphur content.

In 2012, the largest contribution to the national total was from the large combustion plants, which are
sources of the "Production of heat and power" sector, whose emissions were about 212.375 kt (81.79%).
Emissions from burning in the steel industry had a share of 6.81% and those in other industries had a share of
7.31% of the national total.

Graph 2.1.2  Evolution of SOz emissions in the sectors with the largest contribution to the national total
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The total NOyx emissions in 2012 amounted to 225.816 kt, compared to 309.056 kt. in 2005. NOy
emissions derive especially from the "Road Transport" sector (38.92%) and the "Production of heat and power™"
(23.38%).

Nitrogen oxide emissions calculated for 2012, which saw declines compared to 2005, were the ones from
sectors like "Production of heat and power" (75.1%), "Burning in metallurgic industry" (44.68% ) and "Burning
in the commercial/institutional sector" (27.61%). Increases in NOx emissions compared to 2005 were recorded
in "Burning in the residential sector" (7.81%) (Fig. 2.1.3).

Graph 2.13  The evolution of NOx emissions in the main industrial and transportation sectors
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NH; emissions have decreased in 2012 by 20.15% compared to 2005. During the analysed period, the
highest value was recorded in 2007 (201.959 kt). In 2012, total NHz emissions were 158.509 kt.

Change in emissions from livestock activities is explained by fluctuations in the number of livestock.

The most important share in the national total is represented by the manure management from dairy
cows breading (22.38%), sows (24.41%) and laying hens (13.75%) and the waste water treatment (9.33%) (Fig.

2.1.4).

Graph 2.1.4 . Evolution of NH3 emissions from agriculture and wastewater treatment.
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NMVOC emissions decreased in 2012 compared to 2005 by 16.06%. A decrease is noted compared to
2005 in the “Road Transport” sector of 74.44% and "Chemical industry” of 42.44% (Fig. 2.1.5).

Graph 2.1.5 Emissions of NMVOC from sources with the largest share in national total
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Total emissions of lead (Pb) decreased by 47.22% from 106,708 tons in 2005 to 56,324 tons in 2012
(Fig. 2.1.6).

Graph 2.1.6  Evolution of the total emissions of Pb
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The most significant decreases were recorded in the sectors "Production steel" (95.82%) and "Burning in
the metallurgic industry” (65.37%). At the other end, there is the “Road transport” sector which generated
higher emissions by 39.01% compared to 2005 and "Burning in the residential sector" generated higher
emissions by 17.09% compared to 2005. (fig. 2.1.7).

Graph 2.1.7 Evolution of Pb emissions from major industrial sources, transport and burning processes
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Total emissions of Cadmium (Cd) were of 2.022 tons in 2012. (Fig. 2.1.8).

The largest reductions in emissions of cadmium generally come from the metallurgic industry sector,
namely the production of zinc (99.3%), from "Burning in the metallurgic industry” (75.62%), "Production of iron
and steel" (30.98%). (Fig. 2.1.9). Activities with most significant contribution to emissions of Cd are "Production
of heat and power" (28.49%), "Production of iron and steel” (23.24%) and "Domestic Shipping Transport"
(20.77%).

Graph 2.1.8  Evolution of the total emissions of Cd
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Graph 2.1.9  Evolution of Cd emissions from industrial sources, transport and burning processes
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Total emissions of Mercury were of 4.325 tons in the year of 2012 and in 2005 of 7.405 tons.

Sectors with significant weights are "Domestic Shipping Transport" (48.55%), "Production of heat and
power" (20.18%) and "Other burnings in industry” (17.85% ), (Fig. 2.1.10).

Graph 2.1.10  Evolution of Hg emissions from industrial sources, naval transport and burning processes

4,000

tone

3,500

3,000

2,500

2,000

1,500

1,000

0,500

0,000

N 2005 N 2006 W 2007 W 2008 W 2009 W 2010 m2011 w2012

Emissions of persistent organic pollutants experienced a decrease in 2012 compared to 2005. The
emissions of dioxin decreased with 3.28% from 174,307 g I-Teq, in 2005, to 168.597 g I-Teq, in 2012.

This decrease was due to decreasing quantities of burned industrial and hospital waste, as well as a decreased
activity in the metallurgy sector.

Graph 2.1.11  Evolution of the total emissions of dioxin
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The main sources of dioxin emissions are represented by the sectors: "Burning in the residential sector"
(57.64%), ,Hospital waste incineration" (10.34%), “Production of iron and steel” (4.47%) and ,Burning of industrial
waste” (17.61%) (Fig. 2..1.12).
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Graph 2.1.12  Evolution of dioxin emissions from industrial sources, waste treatment and burning processes
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Total emissions of polycyclic aromatic hydrocarbons (PAHs) have decreased by 2.22%, from 131.93 tons in
2005 to 129.008 tons in 2012.

Graph 2.1.13  Evolution of the total emissions of PAH
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In 2012 the highest emissions’ decrease came from the "Burning in the metallurgic industry” sector (79.74%)
and the highest emissions came from the "Burning in the residential sector” (75.73%), "Production of Aluminium"
(18.05%) and “Other burning in the industry” (Fig. 2..1.13).

Graph 2.1.14  Evolution of PAH emissions from the major industrial sources and combustion processes
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The emissions of polychlorinated biphenals (PCB) present a decrease (of 76.34%), from 233,596 kg in 2005
to 52,898 kgin 2012. (Fig. 2.1.15).

Graph 2.1.15  Evolution of the total emissions of PCB
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The main reductions were in the sectors "Production of zinc" (99.42%), “Production of lead” (95.82%) the
"Production of iron and steel" (42.75%) and “Burning in the metallurgic industry” (79.44%).

The weights of the main emission sources for polychlorinated biphenyls are: "Production of iron and steel"”
(66.24%), and "Burning in the residential sector" (15.91%), (Fig. 2.1.16).

Graph 2.1.16  Evolution of PCB emissions from industrial sources and burning processes
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Emissions of hexaclorbenzene (HCB) show a downward trend, from 2,513 kg in 2005 to 1,852 kg in 2012, a
26.3% decrease. (Fig. 2.1.17).

Graph 2.1.17  Evolution of the annual emissions of HCB
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The most significant decreases in HCB emissions come from the sectors "Burning in the metallurgic industry"
(79.66 %), “Burnings in the trade/institutional sector” (65.96%) and "Hospital waste incineration” (57.12%). Sources
with the largest shares in total emissions of HCB are: "Burning in the residential sector” (44.6 %) and "Hospital waste
incineration" (31.37 %) (Fig. 2.1.18).

Graph 2.1.18  Evolution of HCB emissions from industrial sources, waste treatment and burning processes
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2.2. AIR QUALITY

Ambient air quality assessment is governed by "Law 104/2011 on ambient air quality”, which transposes the
Directive 2008/50/EC adopted by the European Parliament and the Council on ambient air quality and cleaner air
for Europe and Directive 2004/107/EC of the European Parliament and Council relating to arsenic, cadmium,
mercury, nickel and polycyclic aromatic hydrocarbons in ambient air.

The following pollutants are taken into consideration when evaluating the air quality:

sulphur dioxide (SO2)

nitrogen oxides (NOz)

nitric oxides (NOx)

particulate matter (PM1o and PM;5)
led (Pb)

benzene (CsHe)

carbon monoxide (CO)

ozone (03)

arsenic (As)

cadmium (Cd)

nickel (Ni)

polycyclic aromatic hidrocarbures - (HAP) /benzopyrene (BaP)
mercury (Hg).

In the year of 2013 the ambient air quality assessment in Romania was made permanently through 138
automated stations that are part of the National Network for Air Quality Monitoring (RNMCA) distributed
throughout the country, as follows:

48 urban background stations and suburban background stations for the evaluation of the pollution
background level in urban and suburban areas;

55 industrial stations for the evaluation of the contribution of emissions from industrial sources

27 traffic stations to evaluate the contribution of traffic emissions

8 rural background stations for the evaluation of the pollution background for rural areas.
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The stations are equipped with automatic analyzers that continuously measure the ambient concentrations
of the following pollutants: sulfur dioxide (SO2), nitrogen oxides (NO2, NOx), carbon monoxide (CO), benzene (CsHs),
ozone (03), particulate matter (PMio and PM;s). Also included are laboratory equipment used to measure the
concentrations of heavy metals: lead (Pb), cadmium (Cd), arsenic (As), nickel (Ni) of suspension particles and
debris.

The sampling points are located according to the criteria set by the European Directives on air quality.

The sampling points dedicated to human health protection are located so that to provide data concerning the
following aspects:

e areas inside zones and agglomerations with the highest concentrations to which population is
susceptible to be exposed to directly or indirectly, for a significant period of time compared against the
average periods of the value/ limit values /target;

e levels from other perimeters (areas) from zones and agglomerations representative for the level of
population exposure;

e deposits representing indirect exposure of the population through the food chain.

Urban background stations are located so that the pollution level is influenced by the integrated
contributions of all sources from the direction opposite to the wind.

Rural background stations are located so that the level of typical pollution is not influenced by the
agglomerations or industrial areas in the vicinity.

When evaluating the contribution of the industrial sources, at least one of the sampling points is placed on
the wind dominant direction from the source, in the nearest residential area. When the background
concentration is not known, an additional sampling point is organized before the pollution source, on the wind
dominant direction.

The compliance with the limit-values set for human health protection is not evaluated in the following
situations:
a) in sites from areas where population has no access and where there are no permanent dwellings;
b) within the premised of industrial objectives for which the health provisions and safety at workplace
apply, in conformity with art.3 (letter a) of Law 104/2011;
c) on the carriage way of roads, as well as on the areas separating the roads lanes, except for the cases
when the pedestrians normally have access to the respective areas.

The sampling points dedicated to vegetation and natural ecosystems protection is located at over 20 km
away from agglomerations or at over 5km away from other built areas, industrial installations, highways or
roads with traffic exceeding 50,000 vehicles a day. The sampling point must be located so that the samples taken
are representative for the air quality in a surrounding area of at least 1.000 kmZ. A sampling point can be located
at a smaller distance or be representative for air quality from a less extended area, for reasons related to the
geographic conditions or the need of protecting some vulnerable areas.

Below you can find the synthetic data and information on air quality monitoring results in 2013, showing
the air quality in relation to limit values, target values, alert thresholds or information set out in specific
legislation for each pollutant

The graphs are based on measurements made in automatic monitoring stations of air quality meeting the
quality objectives for the data established in Addendum 4 to Law 104/2011 and also using the criteria for
aggregating and calculating statistical parameters, according to Addendum 3, B.1 and D.2 from Law no.
104/2011..

Nitrogen dioxide (NO:) and nitrogen oxides (NOx)

Nitrogen oxides come mainly from burning solid, liquid and gaseous fuels in various industrial, residential,
commercial, institutional and road transport installations. Nitrogen oxides have an eutrophic effect on
ecosystems and acidifying on many components of the environment, like soil, water, terrestrial or aquatic, and
buildings and monuments. NO; is a gas that is transported over long distances and has an important role in
atmospheric chemistry, including the formation of tropospheric ozone. Exposure to high concentrations of
nitrogen dioxide causes inflammation of the airways and reduced lung function, increasing risk of respiratory
diseases and worsening asthma.

Concentrations of NO; in ambient air is evaluated using hourly limit value for human health protection
(2001g/m3), which must not be exceeded more than 18 times/year and the annual limit value for human health
protection (40ug/m?3).
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Graph 2.2.1 Nitrogen dioxide (NOz)- annual average values - 2013
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In 2013, annual average concentrations of nitrogen dioxide in ambient air show excesses of the annual limit
value for human health (40pg/m?3) at the following stations in Bucharest Municipality and Brasov:

o Traffic station, B-3, annual average 60.12 pg/m3;

e Urban background station BV-2, annual average 51,29 ug/ m3.

The hourly limit value to protect human health (200 pg/ m3) was not exceeded more than 18 times/year
exceeded at any station.

There have been no excesses of the threshold value recorded (400ug/m3 concentration measured for 3
consecutive hours) for nitrogen dioxide.

There have been no recorded excesses of the annual limit value for vegetation protection (30ug/ m3) at
rural background stations for nitrogen oxides (NO,).

Sulphur dioxide (SO2)

Sulphur dioxide is a highly reactive gas, originated mainly from sulphur fossil fuel burning (coal, fuel oil)
for producing electricity and heat and liquid fuels (diesel) in internal combustion engines of road vehicles.
Sulphur dioxide can affect both human health through its effects on the respiratory system and the general
environment (ecosystems, materials, buildings, monuments) through its acidifying effect.

Concentrations of SO, in ambient air are evaluated using hourly limit value for human health protection
(350ug/m3) which must not be exceeded more than 24 times/year and the daily limit value for human health
protection (125ug/m3) which must not be exceeded more than 3 times/year.

In 2013, there were no exceedances of the hourly limit values for the protection of human health
(350pug/m3) more than 24 times/year, respectively there were no exceedances of the daily limit values for the
protection of human health (125pug/m3) of more than 3 times/year.

There were no exceedances of the alert threshold value (concentration of 500 ug/m?3) measured for 3
consecutive hours) for sulfur dioxide.

At the rural background stations no exceedances were recorded of critical levels for vegetation protection
(20 pg/m?3) established for sulfur dioxide for a period of one year and during winter (October 15t - March 31st).

Carbon monoxide (CO)

Carbon monoxide is a toxic gas that affects the body's ability to retain oxygen, in high concentrations being
lethal. It comes from anthropogenic or natural sources, involving incomplete combustion of any type of
combustible material, both in power plants, industrial and residential facilities (furnaces, individual boilers),
from open air burning (burning stubble, waste, fire, etc) and traffic.

The CO concentrations in ambient air are assessed using the limit value for human health protection
(10mg/m3), calculated as the maximum daily value of 8-hour averages (mobile average).

From the significant data analysis, obtained from monitoring CO in 2013, it is found that the maximum daily
8-hour concentration averages were well below the daily limit value for human health protection (10mg/ m3).
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Graph 2.2.2 The carbon monoxide (CO) - daily maximum of the moving average
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Ozone (03)

Ozone is found naturally in very low concentrations in the troposphere (lower atmosphere). Unlike
stratospheric ozone that protects life against UV radiation, tropospheric ozone (between ground and 8-10 km
height) is extremely toxic, with a strong irritating action on respiratory ways, eyes and is potentially
carcinogenic. Also, ozone has an adverse effect for vegetation, determining the inhibition of photosynthesis and
producing foil lesions and necrosis.

Ozone is a secondary pollutant because, unlike other pollutants, it is not emitted directly from any source
of emissions, but under the influence of UV radiations, chain photochemical reactions are formed between a
series of primary pollutants (ozone precursors - NOy, volatile organic compounds (VOC), carbon monoxide).

Ozone precursors originate from both anthropogenic sources (combustion of fuels, road traffic, various
industrial activities) and natural sources (biogenic VOCs emitted by plants and soil, mainly isoprene emitted by
forests, which, although difficult to quantify, can contribute substantially to the formation of 03). Another
natural source of ozone in the lower atmosphere is represented by small amounts of Oz in the stratosphere
which occasionally migrate, under certain weather conditions, towards the earth's surface.

Ozone photochemical formation depends mainly on meteorological factors and the concentrations of
precursors, NOx and VOC. In the atmosphere there are complex chain reactions occurring, many of them
competing, in which O3 is formed and consumed, so that O3 concentration at a given time depends on many
factors, such as the ratio between NO and NO; in the atmosphere, the presence of volatile organic compounds
required for initiating reactions, but also meteorological factors. The high temperatures and increased sunlight
intensity favour the formation of Oz reactions, and precipitations contribute to lower O3 concentrations in the air.
As a result, ozone concentrations in the atmosphere of urban settlements with high NOx emissions are generally
lower than in suburban and rural areas, due to consumption through reaction with nitrogen monoxide.

Due to the complexity of physical and chemical processes in the atmosphere and their close dependence
on weather conditions, spatial and temporal variability in emissions of precursors, ozone and precursors
increase on long-distance, including inter-continental scale in the northern hemisphere, and exchange between
stratosphere and troposphere variability, low concentrations of ozone in the atmosphere are highly variable in
time and space, while being difficult to control.

Ozone concentrations in ambient air are evaluated using the alert threshold (240 ng/m3 measured for 3
consecutive hours) calculated as hourly average concentrations, information threshold (180 pg/m?3) calculated as an
average of hourly concentrations and the target values for the protection of human health (120 ug/m3) calculated as
the daily maximum 8-hour averages (mobile average), which must not be exceeded more than 25 times/year.

30 National Environmental Protection Agency



National Report on the State of Environment in 2013 Chapter 1. Air Quality

In 2013, there were no exceedances of the alert threshold value for ozone and the information threshold
for ozone was exceeded only once at DJ-3 station (Craiova).

The number of exceedaces of the target value for the protection of human health in 2013 is represented in
the chart below.

Graph 2.2.3  Ozone (03) number of exceedances of the target value in 2013
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As one can notice from the figure, there were exceedances of the target value more than 25 times in a
calendar year) at the following stations:

e Urban background station BR-2 (Braila) - 26 exceedances

e Industrialstation BR-5 (Chiscani) - 51 exceedances

e Traffic station DJ-3 (Craiova) - 65 exceedances

e Industrial station DJ]-4 (Isalnita) - 27 exceedances.

The target value exceedances occurred amid favorable weather conditions for the production and accumulation of ozone (low
dispersion of pollutants in the air).

Particulate matter (PM1o and PM;s)

Particulate matter in the atmosphere are pollutants transported over long distances, derived from natural
causes, such as particle entrainment from the soil surface by wind, volcanic eruptions, etc or anthropogenic
sources such as: combustion in the energy sector, the production processes (metallurgical industry, chemical
industry etc.), construction sites, road transport, industrial and municipal waste spoils and dumps, individual
heating systems, especially those using solid fuels etc.

The nature of these powders is extremely diversified. Thus, they can contain carbon particles (soot), heavy
metals (lead, cadmium, chrome, manganese etc.), iron oxides, sulphates, and also other toxic exhaust gases, some
of them having cancer effects (as it is the case of the persistent organic pollutants PAHs and PCB polychlorinated
biphenyls adsorbed on the surface of the particles of solid aerosols).

Particulate matter PM;o
Concentrations of particulate matters with a diameter less than 10 microns in ambient air is assessed

using the daily limit value, determined gravimetrically (50ug/m3) which allows no more than 35
exceedances/year, and the annual limit value, determined gravimetrically (40ug/m3).

National Environmental Protection Agency 31



Chapter 1. Air Quality National Report on the State of Environment in 2013

Graph 2.2.4 particulate matter (PM1o) - annual average concentrations 2013
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In 2013 the only exceedance of the annual limit value for the protection of human health (40 ug/m3) was
recorded at the traffic station IS-1 (Iasi), with an annual average of 44.87 pg/m3.

Graph 2.2.5 Particulate matter PM1o - number of exceedances of the daily limit value 2013
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In 2013 there were exceedances of the daily limit value, more than 35 times in a calendar year,at the
following stations:

e urban background station B-1 (Bucharest) - 36 exceedances;

e suburban background station B-7 (Magurele, IIfov County) - 36 exceedances.

Particulate matter PM; s

In 2013, monitoring particulate matters with a size below 2.5 microns in size (PM2.5) was achieved at 17
urban background stations, located throughout the territory of the country.

Monitoring of PM;s particulate concentrations is required to comply with the requirements of Directive
2008/50/EC on air quality and cleaner air for Europe. Measurement results are used to determine average
exposure indicator (IME) for the year 2015, determined nationwide, which calls for 3 years of continuous
monitoring (2013, 2014, and 2015).

The average exposure indicator for the reference year of 2010 is the average density of the years 2009, 2010,
2011, the measured value being 18.42 pg/m3.
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The annual limit for this pollutant is 25 pg/m3, a value that must be reached on January 1, 2015.

For Romania, the limit annual value plus the tolerance margin for 2013 is 26 pg/m3 (the tolerance margin
for 2013 is 1 pg/m3). During 2013 there were no exceedances of the annual limit value plus the margin of tolerance for
PM2.5 at any station.

Graph 2.2.6  Particulate matter PMzs - annual average concentrations 2013
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Benzene (Ce¢He)

Benzene is a toxic substance, potentially carcinogenic, derived mainly from traffic and from the storage,
loading/unloading of benzene (warehouses, terminals, filling stations), and various other activities with solvent-
based products (paint, lacquer, etc.) burning fossil fuels, wood and wood waste, controlled or in the outdoors.

Benzene concentrations in ambient air are assessed using a limit value for human health protection (5
Hg/m3).

In 2013 the annual average concentrations did not exceed the annual limit value at any monitoring
station.

Graph 2.2.7  Benzene (CsHs) - annual average concentrations 2013
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Heavy metals in particulate matter PM1o

Heavy metals are emitted as a result of various combustion processes and industrial activities, which can
be included or attached to dust particles emitted. They can deposit, thus accumulating on soil or sediments in the
surface waters. Heavy metals are toxic and can affect many body functions due to their ability to accumulate in
tissues.

Heavy metals monitored in particulate matter are lead (Pb), cadmium (Cd), nickel (Ni) and arsenic (As).

The law regarding ambient air quality regulates the standards for the assessment of heavy metals
concentrations in PM1 fraction, to avoid and prevent the occurrence of harmful events and reduce their effects
on human health and the environment as a whole:

o Annual limit value for health protection of 0.5ug/ m3 for Pb;
e The target value of 6 ng/ m3 for As;

e The target value of 5 ng/ m3 for Cd;

e The target value of 20 ng/ m3 for Ni;

In 2013 the annual average concentrations for heavy metals monitored did not exceed the annual limit value
/ target value at any station.

Graph 2.2.8  Lead (Pb) - annual average concentrations for 2013
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Graph. 2.2.9 Arsene (As) - annual average concentrations 2013
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Graph. 2.2.10 Cadmium (Cd) - annual average concentrations 2013
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Graph. 2.2.11 Nickel (Ni) - annual average concentrations 2013
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Conclusions

By analyzing the trends in measurements evolution, one could find as follows:

maintaining the quality of the ambient air in areas and agglomerations where the pollutant levels were
below the limit values for protecting the peoples health;

concentrations of particulate matter is still high in Bucharest and lasi agglomerations where were
recorded exceedances of the daily limit values more than 35 times the number provided in a calendar
year and exceedances of the annual limit values at some urban and traffic background stations. For these
agglomerations were developed air quality management programs with mitigation measures that have
had a significant positive impact on particulate matter concentrations, decreasing the number of
exceedances of previous years;

concentrations of nitrogen dioxide remain high in Bucharest and Brasov.
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2.3. AIRPOLLUTION - LOCAL EFFECTS

Pollutants emitted from human activities are subject to changes that occur in the atmosphere such as
distance atmospheric transport, physical and chemical transformations. Air pollution is a local, regional or even
in the northern hemisphere problem, as the changes in air quality may occur close to the emission source and
much further away, according to the air masses transport. Topography of human settlements and climatic
conditions of atmospheric calm or thermal inversion may prevent dispersion of air pollutants, resulting in their
accumulation over short periods of time.

In areas with significant sources of emissions from economic activity or areas with historical pollution, the
air quality is further evaluated using the results of indicative measurements made in sampling points found near
the emission sources.

Maximum allowable concentrations of chemical pollutants in ambient air are determined according to
STAS 12574-87 "Air in Protected Areas. Quality conditions”, and the main pollutants referred to in this act are:
ammonia, hydrogen sulphide, fluoride, formaldehyde as gaseous pollutants and cadmium and lead, heavy metals
taken from the total particulate matter deposited in the vegetation.

2.3.1. Ammonia

For the concentration of ammonia in ambient air, the norm provides a maximum allowable
concentration (MAC) of 0.1 mg / m3 for the daily average value.

In 2013, were carried out ammonia measurements in several counties, as follows:

Counties where there have been exceedances of the MAC are:

e Neamt County at 2 sampling points were made 381 measurements, and the number of exceedances of
the MAC was 10;

e Prahova, at 5 sampling points were made 1247 measurements and the number of exceedances of the
MAC was 29;

e Satu Mare, at 2 sampling points were made 557 measurements, and the number of exceedances of the
MAC was 2.

Counties where there were no exceedances the MAC are:

e Bistrita Nasaud, at 3 sampling points were made 579 measurements;

e Bacau County, at 3 sampling points were made 565 measurements;

e Harghita County, at 1 sampling point were performed 365 measurements;

e Hunedoara, at 3 sampling points were made 604 measurements;

¢ Olt, at 2 sampling points were made 445 measurements;

 Vrancea County, at 4 sampling points were made 1251 measurements.

2.3.2. Formaldehyde

For the concentration of formaldehyde in ambient air, the norm provides a maximum allowable
concentration of 0.012 mg / m3 for the daily average value.
In 2013, were carried out formaldehyde measurements in:
e Alba County, Sebes, at one sampling point were made 242 measurements, without exceedances of the
MAC;
e Prahova, at 6 sampling points were made 1497 measurements and the number of exceedances of the
MAC was 75.

2.3.3. Hydrogen sulphide

For hydrogen sulfide concentration in ambient air, the norm provides a maximum allowable
concentration of 0.008mg/m?3 for the daily average value.
In 2013, were carried out formaldehyde measurements in two counties, namely:
e Mehedinti county, in two sampling points were made 292 measurements without exceedances of the
MACG;
e Prahova County, at 6 sampling points were made 1497 measurements and the number of exceedances
of the MAC was 9.
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2.3.4. Fluorine

For the fluoride concentration in ambient air, the norm provides a maximum allowable concentration of
0.005mg/m?3 for the daily average value.

In 2013 were carried out fluorine measurements in Olt County, Slatina, at two sampling points were
made 445 measurements without any exceedances of the MAC.

2.3.5. Phenol

For phenol concentration in ambient air, the norm provides a maximum allowable concentration of
0.03mg/m?3 for the daily average value.

In 2013, were carried out phenol measurements in Prahova County, town of Ploiesti, at one sampling
were made 249 measurements, and the number of exceedances of the MAC was 2.

2.3.6. Total suspended particulates

For concentration of total suspended particulates in ambient air, the norm provides a maximum
allowable concentration of 0.15mg/m3 for the daily average value.
In 2013, were carried out total suspended particulates measurements in several counties, among which,
the counties where there have been exceedances of the MAC are:
e Harghita County, at two sampling points were made 712 measurements, and the number of exceedances
of the MAC was 48;
e Maramures County, at 2 sampling points were made 750 measurements, and the number of
exceedances of the MAC was 28;
e Prahova, at 2 sampling points, were made 1497 measurements and the number of exceedances of the
MAC was 9;
e Satu Mare, at two sampling points were made 169 measurements, and the number of exceedances of the
MAC was 1.
¢ In Hunedoara County, at 5 sampling points, were carried out 2002 measurements, without any
exceedances of the MAC.

2.3.7. Lead in total suspended particulates

For lead concentration of total suspended particulates in ambient air, the norm provides a maximum
allowable concentration of 0.7mg/m3 for the daily average value.

In 2013, were carried out lead of total suspended particulates measurements in two counties, as follows:

e Satu Mare County, at two sampling points were made 128 measurements, and the number of
exceedances of the MAC was 7;

e Maramures County, at 2 sampling points were carried out 576 measurements, without any
exceedances of the MAC.

2.3.8. Cadmium in total suspended particulates

For cadmium concentration of total suspended particulates in ambient air, the norm provides a
maximum allowable concentration of 0.02mg/m3 for the daily average value.

In 2013, were carried out cadmium measurements in two counties, namely:

¢ Satu Mare County, at two sampling points were made 128 measurements, and the number of
exceedances of the MAC was 10;

e Maramures County, at 2 sampling points were made 572 measurements, without any exceedances of
the MAC.

2.3.9. Sediment particles

For the concentration of sediment particles in ambient air, the norm provides a maximum allowable
concentration of 17g/m? for the monthly average value (30 days).
In 2013, were carried out sediment particles measurements in several counties, as follows:

The counties where there have been exceedances of the MAC are:
¢ Braila County, in 5 sampling points were made 60 measurements, and the number of exceedances
of the MAC was 12;
e C(Caras-Severin County, at 13 sampling points were made 141 measurements, and the number of
exceedances of the MAC was 10;
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o Constanta County, at 14 sampling points were made 144 measurements, and the number of
exceedances of the MAC was 5;

e Galati County, at 71 sampling points were made 562 measurements, and the number of
exceedances of the MAC was 115;

e Harghita County, at a sampling point were made 2 determinations and the number of exceedances
of the MAC was 6;

¢ lalomita County, in 3 sampling points were made 36 measurements, and the number of
exceedances of the MAC was 5;

e Mehedinti County, in 3 sampling points were made 34 measurements, and the number of
exceedances of the MAC was 1;

e Salaj County, in 20 sampling points were made 230 measurements, and the number of exceedances
of the MAC was 21;

e Timis County in 7 sampling points were made 84 measurements, and the number of exceedances of
the MAC was 35.

The counties where there were no exceedances of the MAC, of all the measurements carried out, are:
e Arad County, in 11 sampling points were made 132 measurements;
e Bacau County, in 4 sampling points were made 48 measurements;
e Buzau County, in 17 sampling points were made 185 measurements;
e Gorj County, in 17 sampling points were made 185 measurements;
e Hunedoara County, in 25 sampling points were made 289 measurements;
e Sibiu County, in 4 sampling points were made 24 measurements;
¢ Vrancea County, in 3 sampling points were made 36 measurements.

2.4. ACCIDENTAL POLLUTION

During 2013 there were 38 events that generated accidental pollution of the AIR environmental factor.
The events that affected air quality are described below, grouped by counties:
« In 2013, in Arges Alba County, there were recorded the following special events:

On 18.05.2013 at SC Savini Due SRL in Sebes city there was a fire in the waste storage area. About 500 kg
of paint waste burned. The environmental factor affected was air. A penalty worth 15.000 RON was applied.

On 30.07.2013, at 22:00, a resident of the Ocna Mures city reported, through the 112 system, the ignition
of the city solid waste landfill. It was intervened to extinguish the fire and the warehouse was kept under
observation. There are no known causes, possible self-ignition due to high temperatures.

On 31.07.2013, at 07:15, there was a short circuit, leading to a wiring ignition, in a section of the SC Pehart
Tec SA, in Petresti. The fire was extinguished in 20 minutes and was only local pollution. The incident was
immediately notified at the NEG County Council Alba.

On 06.08.2013 and 07.08..2013, it was reported through the 112 system, the ignition of household waste
landfills of the Aiud and Blaj towns, warehouses where storage was ceased on 16.07.2013. It was intervened to
extinguish the fire and the warehouse was kept under observation. There are no known causes, possible self-
ignition due to high temperatures.

Three other wild fires in the Blaj, Cugir and Rimetea area were reported on 08, 09 and 13.08.2013. They
were small; it was intervened to extinguish them and the exact causes weren'’t established.

« In Arges County there were recorded 4 accidental pollution events that had an impact on the
environmental factor air, caused by transport activities of polypropylene products - fire,
collecting hazardous waste / non-hazardous.

Identified polluters are: Oltchim SA; SC Emeti Plast SRL; SC Global Eco Center SRL; SC Replast Prodplast
SRL.

The incidents were recorded as follows:

¢ 31.01.2013, at 14: 00 / Albota commune, Arges County; (Oltchim SA);

¢ 29.09.2013, at 23: 01 / Lunca Corbului commune; (Replast Prodplast);

¢ 01.11.2013, at 03: 00 / Cateasca commune, Arges County; (Emeti Plast SRL);

¢ 02.11.2013, at 09: 45 / Campulung Arges; (Global Eco Center SRL).

The nature of pollution consisted in gas emissions into the atmosphere (propane-propylene) following a
fire that broke out as a result of cracking a polypropylene pipeline. The fire destroyed 1000 sqm of the roof of the
plastics production hall and 1500 sqm of sandwich plates walls (SC Emeti Plast SRL).

Another fire broke out at a waste oil tank located in the warehouse hall, affected the hazardous and non-
hazardous waste warehouse hall, on a total area of 3525 sqm. From the preliminary data results that were

38 National Environmental Protection Agency



National Report on the State of Environment in 2013 Chapter 1. Air Quality

burned waste oils, paints, contaminated equipment, used accumulators and recycling waste (SC Global Eco
Center SRL);

Also, a fire that swept some plastics waste, about 15 tons, affected a roof of a hall, a special vehicle, a
conveyor belt, including equipment located in the hall (SC Replast Prodplast SRL);

Measures taken by the representatives of the economic operator and the Inspectorate for Emergency
Situations of the (ISUJ) Arges County were to isolate the perimeter, to mount a hinge over the hole in the pipe,
perform a leak test of the section, and the intervention of Arges ISUJ with fire trucks in order to extinguish the
fires.

The following sanctions were applied:

« for the fire at SC Emeti Plast SRL and SC Replast Prodplast SRL were applied sanctions by ISU]J Arges;

e for the fire at SC Global Eco Center SRL sanctions were applied, both by NEG Arges County Council
(cessation of activity and criminal referral) and by the ISU]J Arges;

« In Bacau county there were two accidental pollution events, as follows:

On 21.02.2013, at 9:40-10:10, in Bacau, on Narciselor Street and in the Prefecturii Park were recorded
emissions of ammonia (NH3) into the atmosphere from urea production plant of SC AMURCO SRL Bacau,
affecting the environmental factor air. The presence of these emissions was detected due to the specific smell
and through measurements, resulted the exceedance of the maximum allowable concentration (MAC) in
atmospheric air of ammonia, in samples of short duration (30 minutes), obtaining the value of 0.395 mg / Nmc,
compared to the MAC of 0,300 mg / Nmc. A sanction was applied with a fine of 15.000 lei, according to Law. no.
104/2011, art. 79, para. (2), b). The phenomenon ceased after 10:30, when the ammonia smell was gone and
measured concentrations had returned to normal. Please note that pollution with ammonia took place amid the
existence, at the time, of weather conditions adverse to atmospheric dispersion.

Another event took place on 27.04.2013, at 15:20 in the Letea Veche commune, Bacau County, where
there was recorded a drifting of dust from the ash and slag warehouse, due to weather conditions. The polluter
has been identified as a legal entity - SC CET SA Bacau - the environmental factors affected were air and
farmland. Particulate emissions in the atmosphere occurred on a length of 1 km from the deposit due to wind
gusts and because the owner did not take all necessary prevention measures. A sanction was applied with a fine
of 15.000 lei, according to Law. 104/2011, art. 79, para. (2), b).

The phenomenon ceased once the wind gust stopped. Please note that the deposit is to be closed (greened
by binding topsoil and revegetation).

+« Inthe area of Bucharest Municipality were recorded 2 accidental pollution events:

On 17.09.2013, 21:30 hours, on the site located in Fabrica de Glucoza street, no. 2-4, district 2, owned by
the National Museum of Romanian Aviation, the administrator of the UM 01965 barracks called the emergency
service 112, to signal the presence of unidentified gas containers (unmarked containers), which were discovered
following certain excavations works carried out to errect the foundation for building an enclosure wall.

Representatives of IGPR, DGPMB and NEG - The Bucharest Municipality Commissariat identified 36
unmarked gas containers, which were in an advanced decoppering state and presented the risk of exhausting
gaseous pollutants in the atmosphere.

Measures were taken in order to inform the specialized personnel within the Ministry of Defense, fencing
and securing the area, covering the containers with a waterproof tarpaulin and in taking all environmental
protection and health measures.

On 19.12.2013, at 15:00 hours, a fire broke out at the workplace of SC Romax Trading & Marketing SRL,
Splaiul Unirii, no. 313, district 3 (industrial site ICPE), which operates the collection, transport, storage, recovery
and waste neutralization for precious metals, residual solutions, radiological chemical and printing waste, photo
films waste recovery, storage and selling of chemical products.

The fire caused emissions of pollutants into the atmosphere resulting from the combustion of plastics,
including storage containers of used developer and fixer solutions.

The probable source of ignition, identified by ISU Bucharest was: static electricity, the mean which could
cause the ignition being the materials and substances processing machinery, which is charged electrostatically.

The Bucharest ISU team worked to extinguish the fire, the intervention was completed in two hours.

The water used to extinguish the fire percolated in the workshop installations and materials, then drained
through the storm water drainage system inside the ICPE S.A. industrial platform.

The public sewerage network administrator, SC Apa Nova Bucuresti SA, through its own laboratory,
collected water samples from the wastewater to carry out laboratory analyzes. Test reports revealed
exceedances of the maximum allowable concentration for the CCO-Cr indicator.

% In Brasov County were recorded in 9 accidental pollution events:
On 17.04.2013, at 16:00, in the Apata commune, near the Military Unit, at 16:50, in the Beclean commune,
Hurez village and at 5:10 p.m. in Brasov, Bastionul Alb area there were three dry vegetation fires, whose
polluters remained unidentified. The phenomena resulted from the burning smoke from dry vegetation and were
spread on the surfaces of 3 and 1.5 ha, respectively of 100 sqm and were "closed" by ISUJ Brasov.
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Also, on 23.04.2013 at 20:00, inside the protected area of Situl Natura 2000 ROSPA0037 Dumbravita-
Rotbav-Magura Codlei, on the western shore of the accumulation lake Dumbravita, of Dumbravita commune, was
recorded a fire of dry vegetation and stubble, the polluter being unknown. The phenomenon spread on an area of
7 hectares and was extinguished by SVSU Dumbravita on the same day. Also in Dumbravita commune, a fire of
dry vegetation broke out on 29.04.2013, 16:30, and was spread on an area of 5 hectares and was extinguished by
ISUJ Brasov, SVSU, and Maierus Forest Department.

On 02.05.2013, at 16:50 p.m. and on 04.05.2013, in the town of Zarnesti, in the ,Barsa lui Bucur” area,
nearby the Plaiul Foii chalet from the Piatra Craiului National Park broke out a fire of dry vegetation. The fire
spread on an area of 2.1 ha and was extinguished by ISU] Brasov and employees of the Zarnesti Forest
Department, on the same day.

In the town of Fagaras, Ciocanului street, no. 16, at the site Gangal Ciprian I.I were recorded on
12.06.2013, at 22:30, chlorine emissions into the atmosphere due to improper handling of a container of chlorine
which resulted in cracking a valve. The ISU] Brasov team intervened with a water curtain in order to absorb the
chlorine and then with lime to neutralize the formed acid. The polluter was identified in the person of Mr. loan
Ciprian Darus and was sanctioned with a fine of 500 lei.

Another fire of dry vegetation was recorded on 07.08.2013, at 16:05, in Fagaras, on Plopului street,
spreading on an area of 3 ha. The fire was extinguished by ISUJ Brasov and employees of the specialized service
of Fagaras Cityhall, on the same day. On the same day at 16:20 in Rasnov, on Campului street a fire of dry
vegetation broke out that covered an area of 0.2 ha. The fire was extinguished by employees of the specialized
service of the Rasnov Cityhall.

« In Caras Severin County there were 3 events which had an environmental impact of which we
mention an accidental pollution event and two major environmental accidents, which consisted in the burning of
alarge area in Domogled National Park - Cerna Valley and the overthrow of a LPG gas tank.

On 02.06.2013, at 11:42, on the NR6 between the localities Plugova-Cornea, Km 396 + 670m, on the
serpentine of the Ciregau hill in Caras-Severin County, occured a traffic accident that resulted in the overthrow of
a tank containing LPG - Bultrans - Bulgaria. The pollutant substance was LPG, flammable gas, hazard class 23, UN
no.: 1965; quantity 19.220 kg and with a specific odour, on a distance of approx. 200m, depending on the
direction of the wind. The polluters were identified in the person of a Bulgarian citizen, driver of the tank
registration no. CB975EP, belonging to the transport company Bultrans - Bulgaria. The tank entered the country
through Halmeu customs on 01.06.2013 from Ukraine having as final destination Sofia. The environmental factor
affected was air. No analyzes were performed as Caras Severin EPA does not have the necessary equipment. A
team from the Caras Severin C] NEG and Caras Severin EPA went to the scene during 02-03.06.2013, in order to
assess the environmental impact. The environmental impact was not significant and the population was not
affected. ISUJ Mehedinti has taken the measure to evacuate the area within a radius of 800 m and to stop traffic
in the area. Representatives from the Drobeta Turnu Severin Fonte Gas went to the scene of the accident and
ordered the tank is not to be moved until the evacuation of all the gas. Moving the gas in another tank was not
possible because of the position in which was the overturned tank. At 18:00, on 03.06.2013, ISU] Mehedinti
calculated that in the tank remained about 25% of the total quantity. At the same time, the discharge of gas was
slowed down due to obstruction of the exhaust valve and the crack due to the formation of ice. The recorded
event can be considered an environmental accident and not an accidental pollution.

« In Constanta County were recorded 3 accidental pollution events. Thus, on 06.07.2013,, at 0:30,
there were recorded emissions of sulfur dioxide (SO:) in the area of Navodari city at Navodari Rompetrol
Refinery. The cause of pollution was the mechanical failure of an electric engine which led to the accidental
stopping of the NEW SRU installation. The polluter, SC Rompetrol Rafinare SA was sanctioned, according to Law
no. 104/2011.

On 09.07.2013, at 21:14, in Mamaia was recorded a dry vegetation fire, vegetation which had been stored
in a concrete enclosure of the Hotel Histria area.

Another fire occurred on 19.12.2013 at 06:30 in Constanta, on Aurel Vlaicu Boulevard, no.163B, in the
area of the Commercial Complex Histria Constanta.

+ In Dambovita County there were 3 events with impact on the environment, as follows:

On 12.08.2013, at 10:30, there was a fire in Gaesti city to the waste repository (rigid metallic and plastic
polyurethane foam) belonging to SC Ada Metal International SRL Gaesti. The company was fined 100.000 lei due
to violation of Law no. 104/2011 on ambient air quality. The fire was extinguished by representatives of ISU]J
Dambovita, after which it was carried out the waste sorting and handing to specialized operators.

On 09.11.2013, at 14:00, in Bucsani commune, at about 350 m distance from the Bucsani treatment plant,
was recorded a release into the atmosphere of about 150 Nmc methane gas belonging to OMV Petrom - ASSET VI
Central Muntenia, caused by the corrosion of the pipeline with a diameter of 3 inches from the Concordia Park 2
to the Bucsani treatment plant. The company was fined 100.000 lei due to violations of the provisions of Law
104/2011 on ambient air quality. The pipe was isolated and closed by applying a metal spade.
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In Moreni town, Teisa street, on 10.11.2013, at 15:00, there was a release into the atmosphere of about 15
Nmc gas belonging to OMV Petrom - ASSET VI Central Muntenia, due to corrosion of the gas pipeline with a
diameter of 12 inches from the 70 AR Park, Compressor Station 9 Moreni. The company was fined 100.000 lei
due to violations of the provisions of Law 104/2011 on ambient air quality. The pipe was isolated and closed by
applying a metal spade and later was set another route to the construction of a new pipeline.

+« In Hunedoara County, in 2013, one accidental pollution event was registered.

On 05.21.2013, at 16:00, a fire broke out at the waste landfill from Orastie, which lasted around 21 hours,
from 21st of May, at 16:00, until May 224, at 13:00. The fire affected about 400 square meters of the municipal
waste landfill of SC Activitatea Goscom SA Or3stie, the fire source remaining unidentified. The operator of the SC
Activitatea Goscom SA Orastie landfill was sanctioned, according to Law. 211/2011 - on waste regime, Article 61,
para. (1), a), with reference to article 19, para. (2), d), with a fine of 40,000 lei for failing to observe the
technology on final storage of waste, through regular ground and leveling coatings with specific equipment. On
22.05.2013, at 13:00 the fire was considered extinguished by ISU] Hunedoara teams. In order to limit and
extinguish the fire, took action teams from ISUJ Hunedoara, through the Orastie Fire Brigade (2 special vehicles, a
motor pump 7 NCOs and two officers) and the operator of the SC Activitatea Goscom SA Orastie landfill (with
crawler bulldozer and a motor pump).

« In Harghita County there were recorded 2 events.

Thus, in the Lunca de Sus commune, on 19.04.2013, at 21:00, a fire broke out in the forest owned by the
Composesoratul Madaras and Composesoratul Carta, natural persons respectively. The fire occurred in forests
and because of the smoke were affected the environmental factors air and soil on an area of about 1 ha of
grassland and wooded grassland of 3 hectares. ISU] Harghita and SVSU Lunca de Sus teams proceeded to
extinguish the fire. There were no life-threatening situations and there was no animal death or damages to
households.

In Harghita county there was recorded one event of accidental pollution.

On 25.04.2013, at 14:30, in Miercurea Ciuc Municipality, Ret area, a fire broke out, the polluter and source
remaining unknown. Because of the smoke, air and soil were affected on an area of about 15 ha (dry vegetation).
ISUJ Harghita teams proceeded to extinguish the outbreaks, and the area was monitored for a longer period due
to the ignition of peat in the 8 spots. The outbreaks were completely extinguished on 07.05.2013. There were no
lives threatened and the environmental factor affected was the air.

+ In Neamt County, in 2013, there was one accidental pollution, as follows:

On 02/01/2013, between the hours 6:00-7:30, there was registered pollution with ammonia. The
phenomenon of pollution affected three localities in Neamt County, respectively Savinesti village, Roznov town
and Piatra Neamt, where there were recorded exceedances of the MAC = 300 pg NH3z/mc air (for short time
average samples, 30 min) 3.3 times (Piatra Neamt) to 14 times (Savinesti village).

The cause of pollution was an uncontrolled emission of NH3 in the atmosphere, due to a technical fault to
the synthesis column of the granulated urea production plant of C Ga-Pro-Co Chemicals SA Savinesti (damage to
the gasket of the synthesis column cover). The pollutant released into the atmosphere, ammonia gas, is classified
as a hazardous substance - toxic by inhalation, irritating to mucous membranes and respiratory system,
corrosive and dangerous for the environment. The amount accidentally eliminated in the atmosphere, according
to estimates from the date of the incident and subsequent data taken out of the reports from the polluting unit
was up to 0.5 t. The maximum concentration values of NH3 in the athmosphere in these three localities were:
990.98 pg / m in Piatra Neamt, 1243.79 g / cm in Roznov and 4245.96 mg / m in Savinesti - compared to the
MAC = 300 pg / m3, samples of 30 minutes, according to STAS 12574-1987. Was immediately proceeded to the
isolation of the production line and were initiated the proceedings for intervention (urea solution processing,
and depressurization of the synthesis column and opening of the cover to replace the damaged gasket). The
intervention was conducted between the hours 7:30-12:30. The retention period of the pollution phenomenon
which occurred on 01.02.2013 manifested until around 22.01.2013, the Neamt EPA laboratory recording
exceedances of the NH3 concentrations in the area of Savinesti, Roznov, Piatra Neamt localities until the dates of
7, 10, 22 January 2013 amid weather conditions adverse to the dispersion of pollutants, characteristic of the
lower third of the Bistrita valley and Cracau-Bistrita depression, which occur mainly in the period from
November to February: relative high humidity, low air flow speed (atmospheric calm accompanied by deep
thermal inversions in duration and intensity), persistent fog.

SC Ga-Pro-Co Chemicals SA was fined 100.000 lei for failure to observe the provisions of Law no.
104/2011 on ambient air quality, art. 79, para. (4), letters a) and c).

% In Olt County there were 2 events.
On 22.05.2013, at 13:19 at the landfill of household and street waste of Bals city, Fratii Buzesti street, a
fire broke out by self-ignition of household waste from the landfill, on its northern side. ISUJ Olt Bals, through
The Intervention Guard Bals, acted to limit the spread of the fire. The polluter, SC SALUBRIS SA, took action with
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its own auto fire sprinkler and acted to cover with soil the areas where waste smoked. This was done with two
machines found in the operator’s warehouse equipment (1 front loader Wolla type and one Poluator bulldozer);

On 13/08/2013, at 9:10, in Slatina, at SC Sovecord International SA Slatina, Pitesti street, a fire broke out,
caused by the occurrence of an electrostatic spark at the faulty contact of a container frame ground connection
and the existence of solvent vapors at the time of the tapping. The atmosphere was affected due to pollution with
smoke from the burning roof, solvents and packaging for solvents and other materials.

For failing to comply with the provisions set out in art. 79, paragraph (2), lit. b) of Law no. 104/2011 on
ambient air quality, SC Sovecord International SA was sanctioned with a fine amounting to 15.000 lei.

+ In Prahova County there were four accidental pollution events, as follows:

On 01.02.2013, 7:30, in Ploiesti, at SC Petrotel Lukoil SA was registered a fire that started at the top of
column C1 of the Coking Unit at the compression flange of the column and the vapor pipe, due to vapour leakage
of petroleum fractions which condensed on the heat insulation (mineral wool), after which it self-ignited.

SC Petrotel- Lukoil SA was sanctioned according with Law 104/2011, with a fine of 15.000 lei, for failing
to apply the legal requirements and measures to prevent, eliminate or reduce the impact on ambient air.

On 18.07.2013, at 20:30, at SC Termoelectrica SA Rampa Ecologica Valenii de Munte from Valenii de
Munte, was found a minor fire with smoke emissions that affected the air. The fire occurred in a lowland of the
banister, around the two drain homes located on the left side of the landfill. Household waste was burned on an
area of 70 square meters, and the fire was extinguished in about 30 minutes.

No sanctions were applied.

On 22.08.2013, at 20:10, at SC Cameron SA in Campina, when unloading the liquid ammonia from a tanker,
that belonged to SC TRAC SRL, in the storage facility located on the premises of the company, the decoupling
hose connection between the tanker and the storage unit was done poorly, which led to the elimination in the
atmosphere of ammonia remaining in the hose - about 2 liters.

SC Cameron SA was sanctioned under Art. 96, paragraph 1, section (3) of GEO 195/2005, approved with
amendments by Law no. 265/2007 as amended and supplemented.

On 25.10.2013, at 19:30, at SC Astra Oil Prod SRL, in Ploiesti, in the south of the city, was recorded an
emanation of heavy hydrocarbons odors due to the unloading from wagons and loading in tankers of waste
liquid fuels; were carried out operations of transfer with covers and open manlocks and fluidization of waste.

SC Astra Oil Prod SRL was sanctioned for noncompliance with art. 59, para. (1) of Law 104/2011, as well,
was ordered the cessation of the transfer process.

« In Salaj county, one incident occurred:

On 13.07.2013, at 15:23, a fire outbreak was announced at a municipal landfill in Zalau municipality,
located in Criseni, Salaj County. The announcement of the incident was made by the landfill operator SC Ave Salaj
ECOSERV SRL.

The fire was due to the self-ignition of waste and has spread over an area of 3500 square meters, on the S-
SW side of the landfill. ISUJ Salaj intervened with water in order to limit the spread of fire and employees of SC
Ave Salaj ECOSERV SRL covered with soil for fighting possible outbreaks. Following the intervention with a large
amount of water the capacity of the leachate collection tank was exceeded and measures were taken to empty
the basin.

On 17.07.2013, at 14:00 the fire was declared extinguished. No samples were taken to measure the
emissions of air pollutants.

For failing to comply with the obligations on self-monitoring technology of the landfill, the operator SC
Ave Salaj ECOSERV SRL was given a sanction as "Warning" in accordance with GD. 349/2005, art. 18, in
conjunction with GO no. 2/2001, approved with amendments by Law no.180/2002, as amended and
supplemented, art. 5, para. (2) letter a).

Major environmental accidents
During 2013, no major environmental accidents took place at the sites falling under the provisions of G.D.

no 804/2007, according to the notification criteria stipulated in Annex 6 of G.D. no 804/2007 concerning the
control over major accident hazards involving dangerous substances, further amended and supplemented.
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2.5. PRESSURES ON THE STATE OF AIR QUALITY IN ROMANIA

2.5.1 INDUSTRY

Industrial activities play an important role in a country's economic welfare, while contributing to
sustainable development. However, industrial activities may also have a significant environmental impact.

Sustainable development strategy aimed at boosting industrial competitiveness, pursuing steady,
sustainable economic growth and environmental protection.

Emissions from the largest industrial plants are a significant part of total emissions of key air pollutants
and also have other important impacts on the environment including water and soil emissions, to which are
added waste generation and careful use of natural resources and efficient use of water and energy.

The ability to control the activity of industrial installations so that emissions, waste generation and energy
consumption are as low as possible, has undergone reform legislation at EU level, leading eventually to the
emergence in 2010 of Directive 2010/75/EU on industrial emissions (IED Directive).

Directive 2010/75/EU on industrial emissions (integrated pollution prevention and control) (recast) aims
at the prevention and integrated control of pollution from industrial activities, by establishing conditions for
prevention, and if that is not possible, reducing emissions to air, water and soil and waste prevention, to achieve
a high level of environmental protection considered as a whole. It is also important to use energy efficiently, to
prevent accidents and incidents and limit their possible consequences. To prevent, reduce, eliminate pollution
from industrial activities, in accordance with “the polluter pays” principle, the precautionary principle in
environmental decision-making and the principle of pollution prevention, principles overlapping best over the
concept of sustainable development, has been established by the IED Directive a general framework for the
control of industrial activities, ensuring the effective management of natural resources, giving priority to taking
measures directly at the source and taking into account, where necessary, the economic situation, local
environmental conditions or geographical location and technical characteristics of the installation. In addition,
IED Directive promotes public access to information, public participation and access to justice in connection with
the procedure for issuing the integrated environmental authorization.

Romania, as an EU Member State has implemented, at national level, the Pollutant Release and Transfer
Register in accordance with Regulation (EC) no. 166/2006 of the European Parliament and of the Council,
establishing the European Pollutant Release and Transfer Register and amending Council Directives 91/689 /
EECand 96/61 / EC (E-PRTR Regulation).

E-PRTR Regulation establishes a register of emissions and transfers of pollutants at Community level
(hereinafter "the European PRTR / E-PRTR") as a publicly accessible electronic database and lays down rules for
its functioning, in order to implement the UNECE Protocol on Pollutant Release and Transfer Registers and
facilitate public participation in environmental decision-making, and to help prevent and reduce environmental
pollution.

Directive 2010/75 / EU on industrial emissions (IED) replaces the following seven directives, thus
incorporating into a single clear and coherent legislative instrument a set of common rules for the authorization
and control of industrial installations based on an integrated approach and the application of best available
techniques:

e Directive 2008/1 / EC concerning integrated pollution prevention and control (IPPC);

e Directive 2001/80 / EC on the limitation of emissions of certain pollutants from large combustion plants

(LCP);

e Directive 2000/76 / EC on the incineration of waste;

e Directive 1999/13 / EC on the limitation of emissions of volatile organic compounds due to the use of

organic solvents in certain activities and installations;

* Directive 78/176 / EC on waste from the titanium dioxide industry;

e Directive 82/883 / EC on procedures for the surveillance and monitoring of environments in which

waste from the titanium dioxide industry;

e Directive 92/112 / EC on procedures for harmonizing the programs for the reduction and eventual

elimination of pollution caused by waste from the titanium dioxide industry.

Romania has implemented the provisions of Directive IED by Law no. 278/2013 on industrial emissions,
which entered into force on 1 December 2013.

Chapter II of the new Directive contains provisions applicable to the activities listed in Annex 1 and
reaching as appropriate, the capacity thresholds set out in the Annex. As regards the activities listed in Annex I,
the provisions of Directive 2010/75 / EU on industrial emissions are based on several principles, namely:

e an integrated approach that takes into account the environmental performance of the entire installation,

including emissions to air, water and soil, waste generation, use of raw materials, energy efficiency,
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noise, accident prevention, and restoring the site to a satisfactory condition when closing it, to ensure a
high level of environmental protection considered as a whole;

e application in operating industrial installation of the Best Available Techniques (BAT) and setting the
authorization conditions and emission limit values (ELVs) for pollutants in compliance with BAT
conclusions (documents adopted by the European Commission through Implementing Decision,
containing information on emissions associated with the Best Available Techniques);

« flexibility in setting authorization conditions by the competent authorities for environmental protection;

« verifying compliance of industrial installations by implementing a system of environmental inspections
and inspection plans that include checking the site at least once every 1 or 3 years;

e public participation in decision-making for the granting of integrated environmental authorizations and
information about the environmental performance of industrial installations.

The most important categories of industrial activities referred to in Chapter II of Directive 2010/75/EU

represented in Romania are:

Metallurgy is represented by major units of the steel industry and the ferroalloys industry. The main
environmental factor influenced is the air through emissions resulted from preparing raw materials, final
processing of the products, transport and storage of raw materials and of the auxiliary products. Also, metal non-
ferrous industry has an impact on the environment through emission in the atmosphere (burning gases and
dusts), through the evacuation of technological used waters, waste storage etc.

The industry of building materials is represented by important units for the production of cement,
limestone, refractory bricks etc., activities which release great quantities of dust and emissions of gases
(especially CO2, SO etc).

The chemical industry is represented by the installations for the production of the basic organic and
inorganic chemical substances, of chemical fertilizers, products for phyto-sanitary usage, basic pharmaceutical
products and explosives. These activities are associated with the generation of emissions from the storage of
chemicals used as raw materials and products, with potentially significant impact on air, soil and groundwater.

The food industry holds an important place in the economy of many regions, being represented by the
installations for food and drinks manufactured from animal and vegetal raw materials. This type of activity can
have a significant impact on the environment through emissions of pollutants in the atmosphere, emissions of
substances derived from refrigerating plants, through the evacuation of technological waste waters with great
organic loading, production of solid wastes specific for these types of activities. Therefore, the operators paid a
special attention to the elimination of these problems through the establishment of treatment stations,
purchasing ecological incinerators for animal wastes, etc.

The intensive breeding of animals is represented by poultry or pig farms generating a great quantity of
pollutants mainly affecting the air (through emissions of ammonia and other gases that generate olfactory
discomfort), soil and water (generally from manure storage and spreading it on agricultural land as organic
fertilizer)..

Vehicle construction industry has a significant impact on the environment through metallic wastes resulted
from serial production and specific pollutants released from the treatment of metallic surfaces, objects and
products, using organic solvents, or products manufactured in this industrial field.

Light industry is represented by pre-treatment stations (operations such as washing, whitening, steeping)
or dyeing fibres or textiles, activities which are sources of generating waste and waste water.

The number of industrial plants where are carried out activities in Annex 1 to Directive 2010/75 / EU
inventoried under the IPPC Directive had a slight upward trend in 2013 (838 plants) than in 2012 (825 plants),
2011 and 2010 (793 plants) with 2009 (765 plants) and 2008 (734 plants).
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Graph 2.5.1.1 Industrial activities subject to the provisions of Chapter 11
of Directive 2010/75 / EU on industrial emissions
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The situation of authorized facilities on national areas of industry is presented below.
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Out of the total number of industrial installations, the largest share is represented by installations in the
field of intensive animal breeding (351 installations).
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Chapter I1I of Directive 2010/75/EU on industrial emissions (IED)

Chapter III of the Law no. 278/2013 on industrial emissions presents special provisions for combustion
plants whose total rated thermal input is greater than or equal to 50 MW, irrespective of the type of fuel used
(solid, liquid or gaseous).

The provisions of Chapter III of the Law no. 278/2013 on industrial emissions shall apply from 1 January
2016 to combustion plants authorized before the entry into force of the law (12/01/2013) or the operators of
which had submitted a complete application for a permit before that date, provided that such facilities have been
put into operation no later than January 7, 2014. Integrated environment permits issued for these combustion
plants include less restrictive emission limit values for air emissions.

Combustion plants commissioned after January 7, 2014 must comply with much more restrictive emission
limit values.

By 1 January 2016 for large existing combustion plants (LCPs) (with a rated thermal input exceeding 50
MW) are applied the provisions of Directive 2001/80/EC (LCP) which refers to the limitation of emissions of
certain pollutants into the air from large combustion plants: mainly CO,, SO, NOx and dust in the energy
industry.

Directive 2001/80/EC on the limitation of emissions of certain pollutants into the air from large
combustion plants is transposed into the national legislation by GD 440/2010 laying down measures to limit
emissions of certain pollutants into the air from large combustion plants, which will be repealed as from 1
January 2016 by Law no. 278/2013.

Of the 176 large combustion plants - 41 are exempted from compliance with the emission limit values
(will operate up to 20,000 hours between 01.01.2008 -31.12.2015) and then will be closed or authorized under
art. 30 para. (4) of the Law 278/2013.

Specific pollutants emissions from large combustion plants recorded in 2013 are as follows:

e 161 951 t sulfur dioxide;

¢ 42 049 t of nitrogen oxides;

¢ 10029 t powder.

Chapter V of the IED is destined for specific provisions for installations and activities using organic
solvents.

With the issuance of the European Parliament Directive 2010/75/EU on industrial emissions, Directive
1999/13/EC establishing measures to reduce emissions of volatile organic compounds (VOCs ) due to the use of
organic solvents in certain activities and installations is part of it. Chapter V is for specific provisions applicable for
installations and activities using organic solvents, activities listed in Annex VII, Part 1, and which reach, where
applicable, the consumption thresholds set out in Part 2 of the Annex. These provisions are designed to prevent or
reduce the effects of direct and indirect emissions of volatile organic compounds (VOCs) into the environment,
mainly in the air and the potential risks to human health, by providing measures and procedures to be
implemented in some industrial activities whose solvent consumption is at a level higher than the threshold set.

Businesses that operate installations covered by Chapter V, are required to enforce the measures and
techniques associated with the best available techniques to ensure compliance with operating conditions with
one of the following requirements:

e compliance with the VOC emission limit values by using the equipment of collecting and treatment of
VOC emissions;

 applying VOC reduction schemes to reduce solvent consumption by suitable techniques or replacement
VOC solvent based with water-based solvent, or with substances having low VOC content, that provides the
possibility to reduce the source emissions, reduction equivalent to that which would be achieved by applying the
emission limit values.

Number of installations whose activities are subject to the provisions of Chapter V of the Directive IED
inventoried in 2013 for 2012 was 647 (46 plants fall under Chapter II - special provisions for installations and
activities listed in Annex I - IPPC), of which the following activities have a significant share:

e printing, with a share of 4.64%;
cleaning and surface covering, with a share of 25.81%;
wood surface covering, with share a of 6.8%;
dry cleaning, with share a of 38.95 %;
footwear manufacture, with a share of 11.28%;
manufacture of paint, varnish, inks and adhesives, with share a of 5.72%;
extraction and refining vegetable oils and animal fat, with a share of 2.01% of total inventoried
activities.
Evolution of the number of facilities by type of activity is shown in the figure below:
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Graph 2.5.1.3
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2.5.2 European pollutant release and transfer register (E-PRTR Register)

The European pollutant release and transfer register (E-PRTR Register) follows the European Pollution
Emission Register (EPER Register).

It is designed as an electronic database accessible to the public at the following address
http://prtr.ec.europa.eu.

At European level, according (EC) Regulation no. 166/2006 of the European Parliament and the Council
establishing a European register of emissions and transfers of pollutants and amending Directives 91/689/EEC and
96/61/EC of the Council (E-PRTR Regulation), which was adopted on January 18, 2006. The Register contains
data on emissions of pollutants into air, water, land, transfers of hazardous and non-hazardous waste, waste
water pollutants transferred off-site from all the member states of the European Union, which exceed the
established thresholds.

Romania implemented at the national level the provisions of the E-PRTR Regulation through GD no.
140/2008 that establishes measures for the application of the provisions of Regulation (EC) of the European
Parliament and Council no. 166/2006 on establishing the European Pollutant Release and Transfer Register and
amendment of Council Directives 91/689/EEC and 96/61/EC, which establishes the institutional framework
necessary for the direct application of the E-PRTR Regulation.

In accordance with the E-PRTR regulation, the National Environmental Protection Agency has achieved
the national web site of Pollutant release and transfer register (E-PRTR) which will allow public, from the
country and abroad, access to environmental information regarding industrial compounds in Romania and can
be accessed at http://prtr.anpm.ro. According to the European Commission request, the link is sent at European
level to be integrated in the European Register, under section , Links - National Registers”.

Both the E-PRTR European register and the national register include information for the period (2007 -
2012), the data collections related to the latter year being reported by the member states to the European
Commission until March 30, 2014.

The E-PRTR Regulation established new requirements, additional to those established by EPER Decision
extending the reporting for industrial sectors included in the scope of IPPC Directive to a series of non IPPC
activities, in total 66 such activities, grouped in 9 industrial sectors including underground mining activity and
oil and gas deposits exploration/exploiting activity.

Collection for 2012 at national level has a number of 548 industrial compounds, facilities respectively,
which recorded exceedances of threshold values established in Annex II of the E-PRTR Regulation, with 70
industrial compounds more than in 2007 (478), 43 industrial compounds more than 2008 (505), 48 industrial
compounds more than 2009 (500), 41 industrial compounds more than 2010 (507) and 28 industrial
compounds more than 2011 (520).

The evolution of the number of industrial compounds registered in the E-PRTR Register is presented in
the figure below:
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Graph 2.5.2.1.
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Their distribution within the areas of development is as follows:

« Region 1 North-East - 83 industrial compounds
« Region 2 South-East - 66 industrial compounds
« Region 3 South - Muntenia - 109 industrial compounds
« Region 4 South West, Oltenia - 30 industrial compounds
« Region 5 Vest - 95 industrial compounds
« Region 6 North West - 57 industrial compounds
« Region 7 Central - 83 industrial compounds
« Region 8 Bucharest - llfov - 25 industrial compounds

Pollutants reported by the industrial compounds registered in the sixth round of European reporting are
presented as follows.

2.5.2.1 Air. Emissions from sites

For the year 2012, as well as for 2011, there were reported emissions in the air of 21 pollutants exceeding
the threshold values representing only 34.42% of the total pollutants established by Annex II of the Regulation, 3
pollutants more than in 2010, respectively 1 pollutant more than in 2009, 3 pollutants less than in 2008,
respectively 2007.

Here is the pollutants list: carbon dioxide (CO2) including carbon dioxide without biomass (CO; exclusively
the biomass), carbon monoxide (CO), nitric oxides (NOy), nitrous oxides (N;0), sulphur oxides (SOx), powders
(PM1o), ammonia (NH3), methane (CH4), perfluorocarbons (PCF), dioxins and furans (PCDD), non-methane
volatile organic compounds (COV), Cadmium (Cd), Mercury (Hg), Nickel (Ni), Lead (Pb), Zinc (Zn).

The emissions in the air resulted from 22 industrial activities, 8 industrial activities less than in 2007 (30
industrial activities), with one industrial activities less than in 2009 (23 industrial activities) and 4 industrial
activities less than in 2008, 2010 and 2011 (26 industrial activities).

The significant contribution to the total national emissions for the pollutants listed above is as follows:

COy, total quantity nationwide of 3255000000kg/year, was issued by 12 industrial sectors, and the maximum
contribution, approximately 65.98%, generated by the thermal plants and other burning installations, followed by the
activities for the production of cement clinker and lime, with about 10.9%, pig iron production installations,
approximately 9.19%, and fertilizers based on phosphor, azoth or potassium, approximately 6.76%, refineries for oil
and gases, with about 4.89%. A number of 5 installations from 2 industrial sectors contributed to this total
quantity of emissions, as follows: 3 thermal plants and 2 production installations for primary wooden products.

NOx, total quantity nationwide of 70041000 Kg/year, was issued by 11 industrial activities. The highest
quantity is released by 4 industries, each contributing with approximately 75.15%, generated by the thermal
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plants and other combustion installations, followed by 7.46% from the industry of fertilizers based on phosphor,
azote or potassium, 9.34% from cement or lime production, and cement in rotary ovens, and 2.81% from oil and
gas refineries. The remaining activities barely sum-up 5.24%.

SOx, total quantity nationwide of 220021000 Kg/year, was issued by 4 industrial activities. The highest
quantity is released by the energy sector as follows: approximately 96% by the thermal plants and other burning
installations and approximately 2.53% by oil and gas refineries. The remaining 2 activities (installations for the
production of pig iron and steel and production of cement clinker) barely sum-up 1.04%.

PM, total quantity nationwide of 13080000Kg Kg/year, was issued by 6 industrial activities. The highest
quantity is released by the thermal plants and other burning installations with approximately 84.68%, followed
by pig iron production installations with around 1.09%, followed by the industry of fertilizers based on phosphor,
azoth or potassium with approximately 7.85%, by oil and gas refineries with approximately 4.73%, the balance of
approximately 1.65% being issued by the cement and lime production and by the intensive breeding of poultry
and pigs.

CH,, total quantity nationwide of 75506000 Kg/year, was issued by 4 industrial activities. The highest
quantity is released by waste storage facilities, approximately 76.22%, followed by the underground mining
exploitation with approximately 14.65%, intensive aviculture and pig breeding with approximately 7.75%, and
urban waste water treatment stations, approximately 1.38%.

NH3, total quantity nationwide of 17867900 Kg/year, was issued by 2 industrial activities. The highest
quantity is released by intensive aviculture and pig breeding with approximately 89.81% followed by the
industry of fertilizers based on phosphor, azoth or potassium with approximately 10.19%.

NMVOC, total quantity nationwide of 4523000 Kg/year, was issued by 5 industrial activities. The highest
quantity is released by the oil and gas refineries with around 44.15%, followed by the a surface treatment
industry with around 38.01%, the industry manufacturing substances by biological or chemical procedures with
around 8.40%, underground and above ground mining exploitations with around 5.24%, and paper and
cardboard production, with around 4.2%.

Emissions of heavy metals in the air were as follows :

Hg, total quantity nationwide of 279,2 Kg/year, was issued by 3 industrial activities. The highest quantity is
released by the thermal plants and other burning installations with approximately 82.99%, followed by the the
cement industry with approximately 11.64%, and the oil and gas refineries with approximately 5.37%.

Ni, total quantity nationwide of 2195 Kg/year, was issued by 3 industrial activities. The highest quantity is
released by the oil and gas refineries with approximately 89.98%% followed by the the iron and steel industry,
with approximately 7.11% and the cement industry with approximately 2.92%.

Cd, total quantity nationwide of 32,4 Kg/year, was issued by 2 industrial activities, in the following
percentages: approximately 35.19% from thermal plants and 64.81% from oil and gas refineries.

Zn, total quantity nationwide of 5052 Kg/year, was issued by 3 industrial activities, contribution being
88.88% of the iron and steel industry, 6.79% of gross non-ferrous metal production and 4.33% of oil and gas
refineries.

Cr, total quantity nationwide of 922 kg/year, was issued by by 1 industrial activity, the contribution being
of 100% from the production of cement clinker in rotary kilns.

Evolution of airborne pollutants during 2007-2012

The analysis of the evolution of quantities of pollutants released in the air countrywide, in the period
2007-2012, showed the following trends:

CO: - in 2010 recorded a maximum decrease by about 32% compared to 2007 and by 20.18% compared to
2008, the emission of CO; in 2011 representing a slight increase compared to 2010 and in 2012 presented a decrease
with approximately 8.2% compared to 2011;

CO - recorded the lowest value in 2009, with around 60% less than 2007, with around 43% less than 2008 and
around 3% less than 2010,with around 3.1% less than 2011 and in 2012 persented a drop with almost 12.57%
compared to 2011;

NOx - recorded the lowest value in 2012, with around 46.66% less than 2007, with around 42.4% less than
2008 and around 22.07% less than 2009, and with 9.85% compared to 2011.

SOx - records a continuous decrease, the national total in 2012 being around 55.7% lower than 2007, with
around 55.3% lower than 2008, around 46.46% lower than 2009,with around 29.53% lower than 2010, with around
22.09% lower than 2011;

CH4 - shows a continuous decrease from 2007, the national total in 2012 being around 50.83% lower than
2007, with 32,13% lower than 2008, with 12,9% lower than 2009 and with 10,1% lower than 2011;

NH; - shows a continuous decrease from 2007 until 2010 (with around 40% lower 2007) in 2012 being
recrder a slight increase with around 11,93% compared to 2010 and with 6,08% compared to 2011;

Ni - increased during 2007-2010 followed by a decrease in 2011 (around 32% less) compared to 2010 and in
2012 the total nickel records an increase with 23,17% compared to 2011;
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Cr - decreased in the period 2007-2010, from 937 kg / year to 0 kg / year in 2010, in 2012 the nickel quantity
reaches 922 kg/year;

PFC - decreased in 2007-2009, registering in the latter year the lowest value of, about 83% lower compared to
2007, followed by a slight increase in 2010 and 2011, while keeping the approximate 72% gap less than the value of
2007 and followed in 2012 by a decrease of around 41.42% compared to 2011;

Zn - decreased in the period 2007-2009, with a minimum value in 2009 with about 95% less than the value of
2007 followed by a slight increase in 2010, 2011 and 2012 respectively, amount that is about 92% lower than 2007;

Cd - decreased continuously between 2009 - 2012, the lowest value being reported in 2012, 93% lower than
2009, with 85.229% lower than in 2010 and 72.36% lower than by 2011;

Hg had a general downward trend, with a slight increase of 2% in 2008 followed by a fall of 47% in 2009
compared to 2007 and a slight increase in 2010. The amount reported in 2012 is 78.02% lower than 2011, 76.59%
lower than in 2010, 79% lower than in 2009 and 88.93% lower than in 2008;

NMVOC - in the period 2007 - 2012 has been a steady downward trend in 2012, registering the lowest value
reported by 75.2% less than in 2008, with 57.4% from 2009, with 43.4% compared to 2010 and 2% compared to
2011;

PMjp - recorded in 2008 a slight decrease of 6% compared to 2007 followed by a significant decrease of
approximately 42% in 2009. Between 2009-2011, the variation was considerably constant. The national total amount
reported in 2011 is 3% higher than in 2010, 7% lower than in 2009, with 42% lower compared to 2008, with 42%
lower compared to 2008 and by 46% lower than 2007.

Graph 2.5.2.1.1
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Graph 2.5.2.1.2
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Graph 2.5.2.1.5
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Graph 2.5.2.1.8
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2.5.3 TRANSPORT

Transport activity pressures on the environment are translated at the environmental atmosphere level
in the form of air pollution, as a result of emissions from combustion processes in internal combustion engines
and noise and vibration - the major intersections, along roads, near railway hubs and airports.

In transports, Romania has a key position in the enlarged European Union's eastern border as a transit
area on the east-west direction (the connection with Asia through the Black Sea) and north-south (from the
Baltic to the Mediterranean). Construction of the TEN-T Trans-European Transport Network represents a major
factor in boosting economic competitiveness and sustainable development of the European Union to which
Romania can bring its contribution by modernizing the transport sector, in particular by implementing projects
related to infrastructure development and modernization of intelligent traffic management.

Types of transport in Romania are:
e road transport;
e rail transport;
e water transport (inland and maritime waterways);
e air transport;
e non-motorized transport;
e special transports (by pipeline and electric air transport).

In terms of environmental impact, there is a wide range of factors influencing changes in pollutant
emissions from transport activities, such as:
« supply and demand for cars;
e the need for individual mobility;
e availability / unavailability of public transport;
e costs associated with having a personal car;
o the cost of fuels.

Regarding road transport, from the data provided by the Romanian Auto Register, one can notice the
numerical growth of the fleet in all 4 large inventory sectors of emissions generated, namely: auto vehicles, light
vehicles, heavy vehicles and buses, mopeds and motorcycles, the significant increase being in the auto vehicles
and light vehicles sectors.

Graph 2.5.3.1 Auto fleet evolution during 2005 - 2012
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Although vehicle efficiency and that of catalysts has been and is still improving, this is negatively offset by
the increase of average length of travel, numerical growth of the fleet and other variables, such as driving style,
traffic jams, lack of adequate transportation infrastructure, which translates into an increase in the intensity of
emissions of nitrogen oxides.
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Graph 2.5.3.2 The evolution of NOx emissions depending on the evolution
of the total number of vehicles, during 2005 - 2012
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Sursa: Inventarul national de emisii de poluanti atmosferici

In the "National Strategy for Sustainable Development of Romania Horizons 2013-2020-2030", in the section
Sustainable Transport is outlined the general objective of sustainable development strategy of the European
Union in respect of transport, to ensure that transport systems meet the economic, social and environmental
aspects of society, while at the same time minimizing their undesirable impacts on the economy, society and
environment.

The incentive program for renewing the National car park (the "Rabla" program) was established under
G.E.O no. 217 of 4th of December 2008, with the subsequent amendments and completions and has the following
objectives:
¢ reducing the negative effects of air pollution on human health and the environment in urban areas due
to exhaust emissions from cars, with very high levels of pollution;
e classification of emission limit values allowed at European level for ambient air;
e prevention of waste as a result of abandoning used cars and achieve targets set by EU environmental
acquis on waste recovery and recycling of used vehicles.

One way to reduce the pressure of freight activities on air quality is represented by improving the routes
and fuel consumption in freight transport, through the development and use of intermodal transport system.

The aforementioned idea is found in "Intermodal transport strategy in Romania in 2020" (May 2011), the
paper stating that: "The overall objective is the development of the national intermodal system for the transport
of goods, in order to improve freight transport and improving the environmental impact of transport and traffic
safety in Romania." To achieve this general objective, the strategy proposes the following specific objectives:

o upgrading and / or construction of intermodal terminals and related infrastructure;

o achieving quality intermodal services;

o implementing a tracking system, planning and management of intermodal freight transport, using

intelligent transport systems available on the market;

« stimulating the national system to promote intermodal transport.

In G.D. no. 454 of 28 May 2014 regarding the Additional Act no. 1 for 2014 in the Activity Contract of the
National Railway Company "CFR" - S. A. for 2012-2015, approved by Government Decision no. 73/2012, Annex 3,
Section 6 is mentioned the Program to promote intermodal transport (ongoing projects, projects in preparation
or projects in the proposal stage).

Given the significant impact of transports on air quality, it is necessary to act quickly and effectively in
order to reduce it, by aligning with EU standards, both in terms of transport infrastructure and regulatory
standards on vehicles' emissions, all with incentive programs for fleet renewal.
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2.6. TRENDS

The trends in annual average concentrations of main pollutants in ambient air - NO3, SO, CO,

O3 , benzene, particulate matter, heavy metals - during 2008-2013, 2009-2013 respectively, are
represented in the graphs below, by type of stations:

- Urban background stations (UB);

- Suburban background stations (SubB);

- Rural / regional background stations (RB);
- Industrial stations (I);

- Traffic stations (T).

Graph 2.6.1 NOz - Dinamics of annual averages 2008-2013
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Graph 2.6.2 SOz - Dynamics of annual averages 2008-2013

SO, - dynamics of annual average by station type
o
E 14
oo
Ed
12
10 -
e medii anuale statii FU
8 e Madii anuale statii FSUB
6 \//\7 medii anuale statii FR
4 medii anuale statii |
e Medii anuale statii T
2
0
2008 2009 2010 2011 2012 2013

National Environmental Protection Agency 57



Chapter 1. Air Quality National Report on the State of Environment in 2013

Graph 2.6.3  CO - Dynamics of annual averages 2008-2013
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Graph 2.6.4 O3 - Dynamics of annual averages 2008-2013
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Graph 2.6.5  Benzene - Dynamics of annual averages 2009-2013
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Graph 2.6.6 ~ PMio - Dynamics of annual averages 2009-2013
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Graph 2.6.9  As- Dynamics of annual averages 2009-2013
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Graph 2.6.10  Cd - Dynamics of annual averages 2009-2013
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Graph 2.6.11 Ni - Dynamics of annual averages 2009-2013
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As shown in the graphs above, during 2008-2013, 2009-2013 respectively, the general trend for annual
averages is decreasing for all major pollutants at all stations, which is below the limit values/target annual
values corresponding for the pollutants that have provided such values.
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3. WATER

2013 - “International Year of
Water Cooperation”

According to the Resolution adopted by the General Assembly of the United Nations, 2013 was named
"International Year of Water Cooperation”. The topic considered the uneven and slow progress in achieving the
target of halving the proportion of people without access to basic systems of water supply and sanitation, and that
global climate change can seriously affect water quantity and quality. Thus, 2013 was meant as a plea for peace,
sustainable and equitable management of water resources of the states by strengthening the dialogue and
international cooperation. In this context, Romania has given great importance to regional cooperation, especially
cooperation in the Danube Basin and the Black Sea and at European level. With regard to the bilateral cooperation
with the neighbouring countries namely: Moldova, Ukraine, Hungary, Bulgaria and Serbia this focused on the
following areas: protection and sustainable use of water, flood risk management, cross-border water quality, data
exchange and information.

Nationally, Romania's water resources are relatively poor and unevenly distributed in time and space.
These total in theory about 134.6 billion cubic meters, being formed by the surface waters, respectively rivers,
lakes, the Danube River and groundwater, of which the usable resource, according to the degree of arrangement
of hydrographic basins, is about 40 billion cubic meters. The water demand in Romania decreased in 2013 to
7.48 billion cubic meters, representing less than half than in 1990, namely 20.4 billion cubic meters of water. It
can be stated that since 2001 the water demand decreased by almost half compared to 1990. The largest
decrease was recorded in industry, from 9.06 billion cubic meters to 4.91 billion cubic meters of water as it is in
2013. Thus, compared to 1990, the water demand in Romania decreased by 12.92 billion cubic meters from 20.4
billion cubic meters to 7.48 billion cubic meters of water in 2013, being broken down by three categories of such
users: population - 1.16 billion cubic meters of water (16%), agriculture - 1.41 billion cubic meters of water
(19%) and 4.91 billion cubic meters of water (66%) for the industrial sector. Compared to the water demand in
2013, which was of 7.48 billion cubic meters, the volume of water sampled (used) was of 6.59 billion cubic
meters, decreasing by 11 billion cubic meters of water compared to 1990, when the volume of water 