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Although this is the first enforcement document of the air protection strategy, it should be
noted that Croatia has a long tradition of monitoring air quality which dates back to the 1960s
when the west European countries started tackling the same problems too. Since then the air
quality has been constantly improving in inhabited areas where concentrations of sulphur
dioxide and smoke used to be as much as three times larger than today.

In addition to increasingly stringent regulations on emission limit values and pollutant
concentrations in the air, the air quality improvement in urban regions was positively affected
by extension of the natural gas grid in towns of northern Croatia and connection to the district
heating network. Some towns have banned the use of coal in town centres very early, but
this energy form has never been an important factor in energy supply of the towns. The
development of public transport in big towns, the reduction of the permissible lead

petrol and the maintenance of roads have resulted in the mitigation of adverse tra ted
effects on ambient air quality in inhabited areas. \

Pollutant emissions decreased substantially early in the 1990s mainly d@he decline in
industrial production and the shutdown of major emission sources ( akar Coke Oven
Plant, the Sisak Ironworks, non-ferrous metals factory in Sibenik). The transition to market-
oriented economy and globalization processes caused th en

of capital and

obsolete equipment, reduced efficiency and, consequently;.i
context mention should be made of the cases of
substances (H.S, NH3, SO,, suspended particulate er,"benzene) in "industrial" towns of
Sisak, Rijeka and Kutina. Some positive examples ar e of imported low-sulphur coal

and installation of the first high-efficiency desuQion plant in the coal-fired Plomin Il

thermal power plant. &

In the future pollution prevention measures will ever more focus on the transport sector. The
growth in the living standards and mobility has resulted in an ever-larger number of vehicles
and kilometres covered, so that 'Mns continue to rise despite a considerable
reduction in specific emissions fro vehicles. Heavy traffic in towns contributes to
formation of smog and ozo ich will, besides pollution with fine particulate matter,

represent the major problem.in the re.
From the regional poi @/ Croatia faces a difficult situation given the problem of

acidification, eutrop ti d ground-level ozone that the country cannot permanently
resolve alone by its own measures. Both in Croatia and in the majority of other
European count X segment of the total deposition and ground-level ozone originates
from domestic_sources. It is therefore their common goal to tackle these problems at the
Europea vel omplying with obligations under the Gothenburg Protocol to the LRTAP
Conventi the resolution of the problem in Croatia depends to a large extent on
i reduction in other countries, especially those in the neighbourhood, Croatia must
interested in a successful fulfilment of obligations under international treaties and
ion with other countries.

ate change is the dominant global environmental issue of the 21% century. The effects of
the climate change are becoming more and more manifest and make itself felt in a number of
phenomena: changes of temperature, amount of precipitation and water resources, raising
sea levels, frequency of extreme meteorological conditions, changes in ecosystems,
biodiversity, agriculture, forestry and health, and economic damage. The scientists forecast
that changes will be more and more noticeable. Given its geographical position, ecological
and environmental peculiarities and the economic orientation, Croatia may be considered a
country highly susceptible to climate change. In this regard every effort should be made to
reduce pressures and mitigate the consequences of climate change by adapting to it. In this
regard the Ministry of Environmental Protection, Physical Planning and Construction




developed a draft National Strategy for Implementation of the United Nations Framework
Convention on Climate Change and the Kyoto Protocol, including the action plan whose
objectives and policies have been incorporated in this document.

Finally, Croatia is undergoing the process of pre-accession negotiations and admission to full
membership in the European Union, which opens new challenges, especially in alignment
with the EU acquis communitaire in the field of environmental protection. The experience of
ten new EU members, the majority of which are countries in transition to market-oriented
economy as is the case with Croatia too, shows that convergence with the EU environmental
policies and standards is extremely demanding and complex due to substantial differences in
the legislative and administrative system.

Therefore, any harmonization with the EU acquis communitaire in the field of e
protection calls for systematic institutional and organizational chang

investments in best available techniques, so as to accomplish the objec@
n

egard to
nents. In the
period preceding the accession to the EU Croatia must develop actio%s nd carry out

the reduction and prevention of harmful impacts on all environmental co

cost-benefit analyses of implementation of legislation by individual sectors and subsectors in
order to be able to implement measures in a cost-effective way. egards harmonization of
legislation in the field of air protection, Croatia may be said to be i tively better position
in comparison with other environmental components.

a large number of planning documents, studies, proje ses and other documents was
used. The baseline documents applied for the d ment of the Plan are as follows:

When developing the Air Quality Protection and Impro% Plan of the Republic of Croatia

e Environmental Protection Act (@e zette No. 110/07) and enforcement
regulations enacted pursuant to the same Act;

e Air Protection Act (Official %e No. 178/04) and enforcement regulations

enacted pursuant to the s
e Environmental Protecti Wgy and National Environmental Action Plan

(Official Gazette No

e Energy Sector Deve
e Strategic Devel
Croatia, 200N

e Strategy tow pproximation of EU Environmental Legislation, 2006;

ional Strategy for Implementation of the United Nations Framework
Conventi Climate Change and the Kyoto Protocol including the action plan,
07;

o e Second, the Third and the Fourth National Communication of the Republic of
atia under the UNFCCC, MEPPP, 2006;

nforcement and other regulations of the Republic of Croatia in force;
Q e EU planning documents in the field of air protection;

ent Strategy (Official Gazette No. 38/02);
amework 2006-2013, the Government of the Republic of

¢ State of the Environment Report, CEA, Official Gazette 2006;

e Preliminary Assessment of Air Quality in the Area of the Republic of Croatia, MHS,
2007,

e 2006 Annual Report on Monitoring Air Quality at National Network Stations for
Continuous Air Quality Monitoring, IMR, 2007;

e Annual Report on Monitoring Air Quality in the Area of the Republic of Croatia,
IMR, 2007;

e Air Quality Protection and Improvement Programmes of the counties, the City of
Zagreb, municipalities and towns;

e Sectoral plans for the reduction of greenhouse gas emissions (power industry,
cement industry);
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Commission Decision 280/2004/EC concerning a mechanism for monitoring
Community greenhouse gas emissions and for implementing the Kyoto Protocol
Commission Regulation No. 2216/2004 on a standardised and secured system of
registries pursuant to Directive 2003/87/EC of the European Parliament and of the
Council and to Decision 280/2004/EC

Commission Regulation No. 916/2007 amending Regulation No. 2216/2004 on a
standardised and secured system of registries pursuant to Directive 2003/87/EC of
the European Parliament and of the Council and to Decision 280/2004/EC
Commission Decision 2005/166/EC laying down rules implementing Decision No.
280/2004/EC concerning a mechanism for monitoring Community greenhouse. gas
emissions and for implementing the Kyoto Protocol

Commission Decision 2005/381/EC establishing a questionnaire for reporting
application of Directive 2003/87/EC establishing a scheme for gree se ‘gas

emission allowance trading within the Community \
Commission Decision 2007/589/EC establishing guidelines for monitoring and
reporting on greenhouse gas emissions pursuant to Directive 2 Sm

Commission Decision 2006/780/EC on avoiding double counti eenhouse gas
emission reductions under the Community emissions trading scheme for project

activities under the Kyoto Protocol pursuant to Directive%

Product quality

Directive 97/68/EC of the European Parliament an uncil of 16 December 1997
on the approximation of the laws of the Memb ates relating to measures against
the emission of gaseous and particulate m internal combustion engines
to be installed in non-road mobile machi nded by the Directive 2002/88/EC
of the European Parliament and the f 9 December 2002

Directive 98/70/EC of the European Parliament and the Council of 13 October 1998
relating to the quality of petrol%djesel uels and amending the Council Directive

93/12/EEC
Council Directive 1999/32/E pril 1999 relating to a reduction in the sulphur

content of certain liquid ‘fuels, amending the Directive 93/12/EEC amended by
Directive 2005/33/EC

Commission Directive 0/71/EC of 7 November 2000 to adapt the measuring
methods as Iai nnexes |, Il, Il and IV to the Directive 98/70/EC of the

European Parli d the Council relating to technical progress as foreseen in
Article 10 of irective

Directiv C of the European Parliament and the Council of 3 March 2003
amendi irective 98/70/EC relating to the quality of petrol and diesel fuels

Directiv 3/30/EC of the European Parliament and the Council of 8 May 2003 on
t % otion of the use of biofuel or other renewable fuels for transport

e 1999/94/EC of the European Parliament and the Council of 13 December
relating to the availability of consumer information on fuel economy and CO,
missions in respect of the marketing of new passenger cars, as amended by the
ommission Directive 2003/73/EC of 24 July 2003 amending Annex lll to the
Directive 1999/94/EC of the European Parliament and the Council (see also
Commission Recommendation of 26 March 2003 on the application to other media of
the provisions of Directive 1999/94/EC concerning promotional literature)
Decision 1753/2000/EC of the European Parliament and the Council of 22 June 2000
establishing a scheme to monitor average specific emissions of CO, from new
passenger cars
Regulation 2037/2000/EC of the European Parliament and the Council of 29 June
2000 on ozone-depleting substances
Directive 2004/42/EC of the European Parliament and the Council of 21 April 2004 on
the limitation of emissions of volatile organic compounds due to the use of organic




solvents in certain paints and varnishes and vehicle refinishing products and
amending Directive 1999/13/EC
Regulation 842/2006 on certain fluorinated greenhouse gases.

2. PRINCIPLES AND CRITERIA FOR DETERMINATION OF OBJECTIVES AND

PRIORITIES

The starting point for determination of objectives of air quality protection and improvement in
the Republic of Croatia are generally accepted and fundamental principles of protecting the
environment or its components, as stipulated by the umbrella Environmental Protecti t
(Official Gazette No. 110/07) and the National Environmental Action Plan (Offici e
No. 46/02).

Sustainable development principle — objectives and measures (%by the Air
Quality Protection and Improvement Plan must encourage sustainable development
and the overall social development that meets the needs o resent without
eds

compromising the ability of future generations to meet their%

Precautionary principle — when planning and car activity that raises
threats of risk and harm to the environment, precautionary environmental
protection measures should be taken, which the application of good
experiences and the use of environmentally iendly products, equipment and
devices, including production processes and-ma nce systems.

Principle of substitution of an activity another - an activity likely to have an
adverse effect on the environment Id be substituted for another that causes

substantially less risk or threat, even in case that the costs exceed the value to be

protected. V
Polluter pays principle t% ing party bears the costs of damage caused by
i i

environmental pollution ing the costs of rehabilitation and an equitable
compensation for damage

Access to info
ight t

and public participation — the citizens of the Republic of
0 be timely informed about the environmental pollution and the

Croatia hav
measures t%ncluding a right of free access to the state of environment
informati \ general public has a right to participate in the procedures of
prepari d adopting environmental documents.

A % to justice - in order to protect the constitutional right on healthy life and
ainable environment, any person who may prove that this right has been

anently infringed by the location or impact of an activity may dispute the
Q wfulness of decisions in accordance with the law.

Partnership and shared responsibility — objectives may only be defined and
accomplished in the partnership of all stakeholders, with everybody assuming his/her
share of responsibility.

Change in producer and consumer behaviour patterns — objectives cannot be
accomplished without changing the patterns of behaviour and the relationships in the
production and consumption.

Use of a larger number of instruments for accomplishment of objectives — a
larger number of traditional and economic instruments should be used to help achieve
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environmental components and human health. Apart from causing acidification and
eutrophication of terrestrial and marine ecosystems, NO, emissions contribute also
to formation of ground-level ozone. Under this Protocol the Parties undertake to
apply and improve national emission standards for nitrogen oxides coming from
stationary and mobile sources, in order to take effective measures to control and
reduce their national annual emissions of nitrogen oxides and their transboundary
fluxes, taking into consideration the best available and economically feasible
technologies described in the Technical Annex to the Protocol. The Protocol was
adopted in Sophia in 1988, entered into force in 1991 and was ratified by the
Republic of Croatia in 2007.

Protocol concerning the Control of Emissions of Volatile
Compounds or their Transboundary Fluxes is highly important, be »
compounds are responsible for the formation of ground-level ozon h
was adopted in 1991, it entered into force in 1997 and was ratifi m
of Croatia in 2007.

approach consisting of the critical load concept, t
energy savings and the application of a number of eco nstruments, that has
led to a differentiation of emission reduction obligations of Parties to the Protocol.
At the same time the effects-based approach -term targets for reductions
in sulphur emissions. It was adopted in Oslo.in 1994, entered into force in 1998
and was ratified by the Republic of Croatia in

emissions likely to have an adverse effect:-on human health and the environment.

The Protocol lays down the basic obligations of the Parties with respect to

emissions of lead (Pb), ca%@d), mercury (Hg) and their products. The
t

Parties are bound to red nnual emissions of these heavy metals in the
atmosphere with respect t mission level recorded in the year of assuming

Protocol on Heavy Metals aim& trolling the anthropogenic heavy metal

the obligation, being.in principle 1990 or an alternative year between 1985 and
1995. Limit values:o issions from stationary sources laid down by the Protocol
relate to emissi % particulate matter, because they are easier to monitor and
the compliance v e limit values contributes to the reduction of heavy metal

otocol was adopted in Aarhus in 1998 and entered into force 5

emission
years later: s ratified by the Republic of Croatia in 2007 and entered into force
for Croat December 2007.

@c on Persistent Organic Pollutants aims to control, reduce or eliminate

ischarges, emissions and losses of persistent organic pollutants. The
col bans the production and use of some products outright (aldrin, chlordane,

hexaclorobenzene, PCBs). For DDT, HCH (including lindane) and PCBs the

Q‘Eﬁlordecone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene) and
Q some others are scheduled for elimination at a later stage (DDT, heptachlor,

Protocol lays down the methods and conditions under which these substances
might be used. It also obliges Parties to reduce their total annual emissions of
PAHSs, dioxins and furans in comparison with the emission level of the year of
assuming the obligation (in principle 1990 or an alternative year between 1985 and
1995). The Protocol defines permitted limit values for dioxins and furans from
stationary sources, the best available technologies and emission reduction
technologies. It also obliges the Parties to develop strategies, policies and
programmes for fulfiiment of obligations under the Protocol, including the annual
emission inventory as an indispensable precondition. The Protocol was adopted in
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Convention on Access to Information, Public Participation in Decision-making and
Access to Justice in Environmental Matters (Aarhus Convention) makes it obligatory to
the Parties to the Convention to guarantee any physical and legal person the right of access
to environmental information held by a public or any other authority, without having to state
the interest, whereby the public authority is obliged to make environmental information
available to the general public to the highest degree possible, especially using information
and communication technologies. The Convention may be divided into three basic parts:
access to information, public participation and access to justice. It was adopted in 1998,
entered into force in 2001 and was ratified by the Republic of Croatia in 2006.

¢ Protocol on Pollutant Release and Transfer Registers aims at enhanci
access to information through the establishment of coherent registers o
release and transfer to the air, water and soil in form of a publi
database. The Protocol is expected to exert a significant pressur o0llu
as to reduce the loads on environmental components. It was o&ln Kiev in
2003, but has still not entered into force.

Stockholm Convention on Persistent Organic Pollutants a global treaty on the
protection of human health and the environment against thes% ds. They are highly
t \Y%

persistent and may become widely distributed geographic ccumulate in the fatty
tissue of living organisms and are toxic to the environment a ing world. The purpose
of the Convention is to take measures to eliminate or reduc release of POPs into the
environment. It was adopted in 2001, entered into forc and was ratified by Croatia in
2007.

Table 3-1: Status of international treaties

i . . Entered No. of Ratified by
Title of international treaty ﬁdopted . . .
into force Parties Croatia
Convention on Long-range Transboundary Air
. 1979 1983 51 1992
Pollution (LRTAP) o
Protocol on Long-term Fina rw
Cooperative Programme for itoring and
1984 1988 42 1992

Evaluation of the -range Transmission of Air
Pollutants in Europe(
AN
Protocol on the Reduction of Sulphur Emissions or
] 1985 1987 23 -
theMs ry Fluxes by at least 30 per cent
~N Y
%occhonceming the Control of Emissions of

. . 1988 1991 31 2007
gen Oxides or their Transboundary Fluxes

Protocol concerning the Control of Emissions of

Volatile Organic Compounds or their 1991 1997 22 2007
Transboundary Fluxes

Protocol on Further Reduction of Sulphur
o 1994 1998 27 1999
Emissions
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Protocol on Persistent Organic Pollutants 1998 2003 29 2007

Protocol on Heavy Metals 1998 2003 29 2007

Protocol to Abate Acidification, Eutrophication and
1999 2005 24 2008
Ground-level Ozone (Gothenburg Protocol)

United Nations Framework Convention on
. 1992 1994 165
Climate Change .

Kyoto Protocol 1997 2005 179 . 2007
I\LV
Vienna Convention for the Protection of the \
1985 1988 191 1992
Ozone Layer L »

Montreal Protocol on Substances that Deplete the

1987 1989 ¢ ‘ 1992
Ozone Layer V

AC)

London Amendment to the Montreal Protocol on 1990 4 186 1993
Substances that Deplete the Ozone Layer .
Copenhagen Amendment to the Montreal Protocol ‘ D 179

19 1994 1997
on Substances that Deplete the Ozone Layer

Montreal Amendment to the Montreal Protocol on -
4 199 1999 159 2000

Substances that Deplete the Ozone Layer

Beijing Amendment to the Montreal Protocol o N
1999 2002 135 2002

Substances that Deplete the Ozone Layer . &
Convention on Access to Inform
Participation in Decision-maki

L. . 1998 2001 41 2006
Justice in Environmental Ma
Convention .
Protocol on Pollutant Rel N Transfer

) 2003 6 2008
Registers : s
Stockhol Mn on Persistent Organic
Poll . 2001 2004 150 2007

ollu

4. AIR QUALITY ASSESSMENT

4.1. MEASUREMENT OF AIR QUALITY IN THE AREA OF THE REPUBLIC OF CROATIA

4.1.1. NATIONAL AIR QUALITY MONITORING NETWORK

The national air quality monitoring network is still in the process of establishment. Out of 22
stations planned across the national territory, in the period from 2003 to 2007 8 automatic
measuring stations were installed in urban and industrial areas. The setting up of a complete
network of stations in rural areas (7) and in national and nature parks and areas with

13



sensitive ecosystems (5) is expected to be completed by the end of 2009 within the context
of the PHARE project implementation.

For the purpose of this assessment the data provided by the national network were analysed
in detail. Table 4.1-1 shows air quality monitoring parameters by stations whose distribution
is shown in Fig. 4.1-1.

Table 4.1-1: Measurement of air quality parameters at stations of the national air
guality monitoring network, 2007

Station Air quality parameters

Zagreb-1 SO,, NO,, CO, O3 (February 2003-April 2006); PM4o, benzene, UVB radiation,
meteorological parameters and concentrations of Pb,Cd and Mn (by 2007) and
Ni (by 2007) and polycyclic aromatic hydrocarbons in samples of total
suspended particulate matter (SPM, 2003 and 2004) and samples of PM1q
since 2005 onward

Zagreb-2 SO, NO,, CO, PM,o meteorological parameters

Zagreb-3 SO, NO,, CO, O3 (since April 2006 onward), PM,,, meteorological parameters
Rijeka-1 SO,, NO,, CO, H,S, PM,o, benzene, meteorological parameters

Rijeka-2 SO, NO,, CO, O3, PMy4,, UVB radiation, meteorological parameters

Sisak SO, NO,, CO, H,S, PM,, benzene, meteorological parameters and
concentrations of Pb, Cd, Ni and polycyclic aromatic hydrocarbons in samples
of PMyq (since 2007)

Kutina SO,, NO,, CO, NH3, H,S, PM;o, meteorological parameters

Osijek S0O,, NO,, CO, PMy, benzene, meteorological parameters

4.1.2. PRECIPITATION QUALITY MONITORING NETWORK AND ATMOSPHERIC
DEPOSITION OF POLLUTANTS

Measurements of the chemical.-composition of precipitation have been regularly carried out at
meteorological stations..of the MHS since 1981. This network consists of two stations
(Puntijarka and .Zavizan) that provide emission data for international exchange within the
framework of the EMEP programme under the LRTAP Convention. The measurements
include parameters shown in Table 4.1-2 and were carried out at 31 locations across Croatia
in the period 1981-2004. The number of stations gradually decreased so that measurements
are presently carried out at 18 stations. Analyses of daily precipitation samples are carried
out.at all stations. They serve as a basis for calculating deposition of all ionic components,
especially sulphate, nitrate and ammonia ions responsible for problems of acidification and
eutrophication of the environment.

Table 4.1-2: Chemical composition of precipitation

Medium Quality indicator M?asurement
requency
A . . 2- - - +
Precipitation Amount of precipitation; SO,”, NO3, CI', pH, NH,", S p—

Na*, Mg*, Ca®*, K*, conductivity

Meteorological =~ Wind direction and speed, air temperature, relative air

indicators humidity, precipitation amount and type AL G S
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Fig. 4.1-1. Automatic national network stations  Fig. 4.1-2 Network ions for monitoring
for air quality monitoring, 2007 chemical compos recipitation, 2007
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Fig. 4.1- at r%ir quality monitoring Fig. 4.1-4 Network of MHS stations for monitoring
ne construction, 2007) precipitation quality, 2007
(u sli active stations

- - EMEP stations

- national network stations

- stations abolished )
Figure 4.1-2 shows the spatial distribution of measuring stations and a 50km x 50km grid
(EMEP grid) used to calculate pollutant concentrations and deposition through modelling
transboundary fluxes. The measurement results are used to verify and check the reliability of
the model. Figures 4.1-3 and 4.1-4 show the existing precipitation quality monitoring network
with marked zones and the planned network of national stations for continuous air quality
monitoring. Once the national network is set up, the MHS network will be abolished for the
most part, because most of its functions will be taken over by the national network.

Measurements will only be carried out at stations of relevance to the analysis and study of
specific atmospheric processes and conditions.
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4.1.3. LOCAL AIR QUALITY MONITORING NETWORKS

Local air quality monitoring networks are organized across the country's territory and have
the longest tradition of measuring the basic pollutants, i.e. SO,, smoke, total deposited
matter and metal content in the total deposited matter. These measurements were
introduced in many European countries on the initiative of the World Health Organization in
the 1960s. All over Europe this period was characterized by high levels of pollution,
especially by sulphur dioxide, suspended matter of predominantly acid chemical composition,
acid rains and photochemical pollution, which resulted in dying away of the living world in
rivers and lakes of northern Europe and forests of the central and eastern Europe. Pollution
levels and smog were a common phenomenon in urban areas especially in winters. These
worrying pollution trends gave impetus to coordinated international activities of the World
Health and the World Meteorological Organization relating to the protection of human health
and the environment from atmospheric pollution. In public health institutes departments for
environmental hygiene were established with the aim to measure and analyse. air quality
samples so as to monitor and protect human health. At the same time departments and
laboratories for monitoring air quality and precipitation in rural areas wereset up as a part of
meteorological services for the purpose of monitoring the state and effects of atmospheric
pollution on the environment.

Following the scientific developments in this area some of:the local air quality monitoring
networks kept spreading and developing in the course of the time, whereas the majority of
them gradually lagged behind due to the shortage:of funds needed for upgrading and
technical support. Viewing the types of pollutants monitored by local networks it may be said
that in Croatia the most developed local networks are located in the counties of Primorje-
Gorski kotar and Istria, and partly in the City of:Zagreb, owing to the commitment of the
Institute for Medical Research and Occupational Health to maintain the continuity of
measurements and monitor the developments in this area.

In 2006 measurements were carried-out at.a total of 137 measuring sites in 12 counties
(Table 4.1-3):

Table 4.1-3: Overview of measurements by counties, 2006

County of No. of measuring sites Parameters
within national within local
network networks
Bjelovar-Bilogora : 3 SO,, smoke, total deposited matter,

concentrations of Pb and Cd in TDM

SOz, NOZ, smoke, 03, NH3, PM10,
3 concentrations of Pb, Cd, Mn, sulphates and
7 BaP in PM1o, PM> 5, total deposited matter and
concentrations of Pb, Cd and Tl in TDM

SO,, smoke, NO,, total deposited matter,
Istria - 32 concentrations of Pb and Cd in TDM,
meteorological parameters

City of Zagreb

SO,, smoke, total deposited matter,

NErOEE ) 5 concentrations of Pb and Cd in TDM
Krapina-Zaqorie ) 1 SO,, smoke, total deposited matter,

P gon concentrations of Pb and Cd in TDM
Osijek-Baranja 1 20 SO,, smoke, total deposited matter,

concentrations of Pb, Cd and Tl in TDM

16



Primorje-Gorski kotar

Sisak-Moslavina

Split-Dalmatia

Sibenik-Knin

Virovitica-Podravina

Zadar

24

12

15

SOz, smoke, NOz, CO, 03, st, NH3, PM10, total
deposited matter, concentrations of Pb and Cd
in TDM, benzene, xylene, toluene,
meteorological parameters

SOz, smoke, NOz, st, NH3, PM10, total
deposited matter, concentrations of Pb, Cd, Hg,
Ni and As in TDM, mercaptans, benzene,
fluorides, meteorological parameters

SO,, smoke, NO,, total deposited matter,
concentrations of Pb, Cd and Tl in TDM

S02, smoke, NO,, total deposited matter,
concentrations of Pb, Cd and Tl in TDM

SO,, smoke, NO;

SO, smoke, NO,, total deposited matter

Table 4.1-4: Overview of pollutant level measurements (SO,, NOy, PMy,, PM, 5, benzene and TDM) by

counties, 2006

County of

Bjelovar-Bilogora

City of Zagreb

Istria

Karlovac

Krapina-Zagorje

Osijek-Baranja

No. of measuring sites
within
national
network

within
local
networks

SO,

Parameters
NOx PMio PM;s benzene TDM
X
X
X
X
X
X
X -
X
X
X
X
X

17



19

Primorje-Gorski kotar 19 X

9

5

2

12
Sisak-Moslavina 7 X

12

10
Split-Dalmatia 4 X

3

15
Sibenik-Knin 1 X

6
Virovitica-Podravina 1 X
Zadar 3 X

No measurements are carried out in 9 counties: Slavonski Brod-Posavina, Dubrovnik-
Neretva, Koprivnica=Krizevci, Lika-Senj, Medimurje, Pozega-Slavonia, Varazdin, Vukovar-
Srijem and Zagreb.

In the preparation of the Air Quality Monitoring Report of the Republic of Croatia for 2006
(IMR, 2007)“reports and data provided by 18 legal entities authorized for air quality
monitoring by the MEPPPC were used.

4.2. ASSESSMENT OF AIR QUALITY IN THE AREA OF THE REPUBLIC OF
CROATIA

The air quality in the area of Croatia has been assessed on the basis of Croatian regulations’
and in accordance with the instructions and EU directives. The purpose of the assessment
was to identify the degree of pollution for all pollutants for which

' Air Protection Act (Official Gazette No. 178/04)

18



e data on pollutant emissions
e measurement data on the level of pollutants in the air and/or
e calculation data based on mathematical models

were available, and to prepare documents for identification of areas (zones) and inhabited
areas (agglomerations) in the Republic of Croatia with respect to the spatial distribution of
pollutant emissions, air quality criteria and categories, geographical characteristics and
climate conditions of relevance to air quality monitoring.

For the purpose of air quality assessment the following data® were analysed:

e data contained in annual reports and provided by measuring sites air
quality monitoring networks across Croatia®;

¢ measurement data on chemical composition of precipitation pr ed by the MHS
stations and

e calculation data on concentrations of pollutants and th
Croatia, obtained by using a regional model for polluta

deposition in Europe (EMEP programme under the

e measurement data provided by national network stations for air qualit
O

osition across
transmission and
ention).

The assessment included the measured concentrations of ing pollutants: sulphur
dioxide, nitrogen oxides, suspended particulate matter, , carbon monoxide, ozone,
ammonia, hydrogen sulphide, polyaromatic hydrocarb heavy metals (lead, cadmium,

manganese and thallium) in suspended particulate matter and total deposited matter
recorded in above mentioned towns.

The EMEP model for long-range transboundary.transport of pollutants was used to assess
concentrations and deposition of particulate matter across Croatia (pollution level in rural
areas) for the following pollutants: sulphur dioxide, nitrogen oxides, suspended particulate
matter, ozone, AOT40, ammonia, ic hydrocarbons (benzo(a)pyrene, dioxins and
furans), including heavy metals (lead, ium and mercury) in a 50km x 50km grid.

Based on measurement dats chemical composition of precipitation provided by MHS
stations and calculation @ ained by modelling regional and long-range transmission of

i] ion and eutrophication conditions of the region of Croatia

and nature park

Spatial data ollutant emissions (sulphur dioxide, nitrogen oxides, volatile organic
compou ammonia, carbon monoxide and suspended particulate matter) and emission

:@ ation on Limit Values of Pollutant Emissions in the Air (Official Gazette No. 133/05)

Regulation on Critical Levels of Pollutants in the Air (Official Gazette No. 133/05)

egulation on Ozone in the Air (Official Gazette No. 133/05)

Air Quality Monitoring Ordinance (Official Gazette No. 155/05)

ources of data:

- Croatian Environment Agency

- Ministry of Environmental Protection, Physical Planning and Construction

- Institute for Medical Research and Occupational Health

- Meteorological and Hydrological Service

- EMEP programme under the UNECE Convention on Long-range Transboundary Air
Pollution: reports, emission data and calculation results

Annual Report on Air Quality Monitoring across the Republic of Croatia in 2006, Institute for

Medical Research and Occupational Health, Zagreb, CEA, July 2007

The Study of the Possibility to Reduce Air Pollution in Sisak, Ekonerg, Zagreb, 2005
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data from the Environmental Emission Cadastre (EEC) were also analysed in a 50kmX50km
spatial grid.

The analyses included climatologic data: spatial distribution of air temperature, relative
humidity of air and amount of precipitation in the last standard climatologic period (1961-
1990), including the data on population density by counties (1991).

When preparing the preliminary assessment, the underlying documents used to determine
characteristic regions and inhabited areas of the Republic of Croatia (zones and
agglomerations) were the guidelines of the European Environment Agency and the European
Commission, or specifically: "Guidance Report on Preliminary Assessment under E ir
Quality Directives" and " Guidance on Assessment Under the EU Air Quality Directive

The methodology and criteria applied in preparation of the assessment are:bas on the
analysis and evaluation of factors of relevance to the pollution distributi x evel in a
specific area, the analysis of air quality data obtained by measurements, where established,
and the analysis of results obtained by calculation model showing the ion figures for the
area of Croatia. Therefore, the following criteria were used for the assessment and division of
the country's territory:

geographic characteristics of Croatia;

meteorological and climatic conditions;

spatial distribution of annual emissions by p ants;

location and annual emissions of major in i\%ﬂission sources;

results of air pollution measurements [ ut at air quality monitoring stations

in towns and settlements;

e results of precipitation pollution measure
stations;

¢ calculation results for concentrations and deposition of pollutants across Croatia
using the model of long-r. Vnission;

e pollution category of a considering the following pollutants: sulphur dioxide,
nitrogen oxides, suspe articulate matter, lead, benzene, carbon monoxide,

ozone, polyaro
and hydrogen s

ents carried out at main meteorological

and/or modelle were available. In areas where no measurement data were available
the assessment based on modelling results, data on pollutant emissions and other

factors. Si umber of measuring stations for air quality monitoring does not suffice for
a complet essment of the state in the area of Croatia, the preliminary assessment has
not in parameters with the same relevance. The greatest importance was attached
to ed data, while other information served as an auxiliary means only.

@ g into consideration all the above information mentioned and analysed, Croatia was
spatially divided into 7 areas/zones and 8 inhabited areas/agglomerations — urban and
industrially developed areas (Table 4.2-1, Fig. 4.2-1).

Table 4.2-1: Geographical range of individual zones/areas with explanation

Area Explanation

Counties of Osijek-Baranja (except the Town of Osijek), Vukovar-Srijem, Slavonski Brod-

HR 1 Posavina, PoZega-Slavonia and Virovitica-Podravina

e By their geographical features they belong to the eastern part of lowland Croatia, which
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Area

HR 2

HR 3

HR 4

HR 5

HR 6

HR7

Explanation

determines other parameters and conditions of relevance to air pollution;

They belong to an area with similar climatic characteristics;

They show similar characteristics as to the pollution and regional transmission of pollutants;
They show similar characteristics as to the prevailing pollutant emission sources
(predominantly agricultural area).

Counties of Bjelovar-Bilogora, Koprivnica-Krizevci, Krapina- Zagorje, Varazdin, Medimurje,
Zagreb (except the City of Zagreb)

By their geographical features they belong to the northern part of lowland Croatia;

They belong to an area with similar climatic characteristics;

They show similar characteristics as to the pollution and regional transmission of pollutants
— increased nitrate and ammonia deposition load of the area;

By pollutant emissions they belong to an area of high emission values with respect to all
parameters analysed.

County of Karlovac and Sisak- Moslavina (except the towns of Kutina and Sisak)

By their geographical features they belong to central part of mildly mountainous area of
Croatia;

They belong to an area with similar climatic characteristics;

They show similar characteristics as to the pollution and regional transmission of pollutants
— increased sulphate and nitrate deposition load of the area;

By pollutant emissions they belong to an area of increased emission values with respect to
some parameters.

County of Istria

By the geographical features it belongs to the Istrian peninsula of characteristic geographic
features and the Ucka massif in the east as a natural physical obstacle;

It is characterized by climatic conditions that differentiate it from the rest of the littoral
Croatia;

It shows similar characteristics as to the pollution and regional transmission of pollutants —
an area of a high environmental load of ozone, sulphate and nitrate deposition and
suspended particulate matter;

It is situated in the immediate vicinity of focal points of emission (the Bay of Trieste, the
area of Rijeka);

By pollutant emissions it belongs to an area of medium-high emission values as regards the
majority of parameters.

Counties of Primorje-Gorski kotar (except the Town of Rijeka) and Lika-Senj

By the geographical features they belong to the central highland area of Croatia;

They show climatic conditions that differentiate them from the rest of Croatia;

These are the areas recording the highest load of dry and wet sulphate and nitrate
deposition and acid deposition from suspended particulate matter;

These are the areas recording the highest load caused by long-range transmission of
pollutants (due to physical and climatic features);

They are situated in the immediate vicinity of focal points of emission (the Bay of Trieste,
the area of Rijeka, industrial areas of B&H);

By pollutant emissions they belong to areas of low and medium-high emission values as
regards the majority of parameters.

Counties of Zadar and Sibenik-Knin

By the geographical features they belong to the central part of the coastal region of Croatia;
They are characterized by climatic conditions that differentiate them from the northern and
southern part of the coastal region of Croatia;

They show similar characteristics as to the pollution and regional transmission of pollutants
— areas with a high ozone load and high potential of generating photochemical pollution;

By pollutant emissions they belong to areas of low emission values as regards the majority
of parameters.

Counties of Split-Dalmatia (except the Town of Split) and Dubrovnik-Neretva

By the geographical features they belong to the southern part of the coastal region of
Croatia and represent geographically and climatically a self-contained whole;
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Area Explanation

e They show characteristic climate conditions and characteristic conditions as regards the
regional transmission of pollutants;

e By pollutant emissions they belong to areas of low emission values as regards the majority
of parameters.

based on the ozone parameter AOT40 that showed the ozone concentrations to exceed the

old value of 40 pug/m? in the period from May to July, the vegetation of the entire area

roatia is considered at increased risk , because the number of hours of its exposure to
elevated ozone concentrations has exceeded the limits set.

6 inhabited areas/agglomerations were identified within this area: Zagreb, Sisak, Kutina,
Rijeka, Osijek and Split. In these agglomerations (that include industrial areas too) the
situation is more complex. For the most part they belong to the first category of air quality
considering sulphur dioxide, carbon monoxide and benzene. As regards other parameters
they fall either into the second (NOx, benzene, ozone) or the third (suspended particulate
matter, H,S, SO;) category of air quality, depending on the proximity of local pollution
sources (oil refineries in Sisak and Rijeka, carbon black plant in Kutina). Characteristically
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these inhabited areas are classified into the third category of air quality with respect to
particulate matter (PMyj).

In general, the ambient air quality, except in urban and industrial areas, may be said to be
satisfactory and to fall into the first category for the most part. The only exceptions are ozone
concentrations in summer months when AOT40 is exceeded. There are two reasons for this
exceedance. The first relates to the fact that in this period of time the solar radiation
generates high ozone values, which is a natural phenomenon caused by geographical and
climatic conditions, and the second reason is the long-range transboundary transmission of
ozone precursors (photochemically active NMVOC and NOx compounds) and the ozone
already generated. The EMEP modelled calculations of the transboundary transmission
show the elevated ozone concentrations in Croatia to be mainly a consequence of precursor
emissions in the adjacent countries. The reduction of NOx emissions in the country has very
little effect on the improvement of the state and the reduction of the NMVOC:emissions has
almost no effect whatsoever in this area.

Regardless of the predominant cause of ozone formation, it has a harmful effect on the
environment and human health. Similarly, this phenomenon occurs in 'western and central
Europe and in Mediterranean countries too, where limit values forrAOT40 are exceeded for
the same reasons. This points to the need to address the problem.of ezone not as a problem
of Croatia only, but as an issue of international importance, through legal mechanisms of the
Convention on Long-range Transboundary Air Pollution-and its protocols (especially the
Gothenburg Protocol of 1998 governing and mutually adjusting pollutant emissions from
sources of NO,, NMVOC, NH, and SO, compounds, which are at the same time the
precursors responsible for the formation of photochemically harmful ozone).

Taking into consideration all the analyses and:pollution parameters mentioned, Table 4.2-2
shows the division of the national territory by air quality categories.

Table 4.2-2: Air pollution levels by individual zones and agglomerations

Zone and agglomeration Air pollution level

denotation
Pollutants Ozone*
HR 1 1 Il (AOT40)
HR 2 1 Il (AOT40)
HR 3 | Il (AOT40)
HR 4 | Il (AOT40)
HR 5 | Il (AOT40)
HR 6 | Il (AOT40)
HR 7 | Il (AOT40)
HR ZG 1 Il (AOT40)
HR RI 1,1 Il (AOT40)
HR ST | Il (AOT40)
HR OS | Il (AOT40)
HR SI 1,10, 1 Il (AOT40)
HR KT 1,10, 1 Il (AOT40)

* Pollution level for ozone relates to vegetation and is of a preliminary character only, because
according to the Ozone Regulation the evaluation starts after 2010
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A detailed breakdown of the air pollution level across the Republic of Croatia by individual
harmful substances, taking into account both the lower and upper assessment limits apart
from limit and tolerance values, is shown in Table 4.2-3.

Table 4.2-3: Breakdown of pollutant concentrations in individual polluted areas

Zone and - Yo ‘v 8 g é % 2
agglomeration 9:‘ = = § 3 § % & % % o 5 = ;&

denotation o o 2 S = £

Zone

HR 1° 7 7 7 3 7 7 7

HR 2° 7 7 7 3 7 7 7

HR 3° 7 7 7 3 7 7 7

HR 4° 7 7 7 3 7 7 7

HR 5° 7 7 7 3 7 7 7

HR 6° 7 7 7 3 7 7 7

HR 7° 7 7 7 3 7 7 7

Agglomeration

HR Zg’ 7 4 4 3’ 7 6 2 7 7 7 7 7 7
HR Ri’ 6 6 4 3 7 6 7 2
HR St’ 7 6 6 3 7

HR Os’ 7 6 6 3 7 6

HR Si’ 18 6 4 3 7 6 1
Hr Kt’ 7 6 4 3 7 6 2 1

Note: Data for lead,“cadmium, manganese and thallium relate to these substances
contained in suspended particulate matter PM10.

Where:

¢ Mark 1 denotes the exceedance of the limit value and permitted deviation, or the
exceedance of the target value and the permitted deviation in case of ozone
(category Ill)

e Mark 2 denotes concentrations between the limit and the tolerance value for the
permitted number of days of deviations (category Il)

eo. Mark 3 denotes ozone concentrations between the limit and the tolerance value
when the number of days of permitted deviations was exceeded (category Il)

PM;, values for zones HR1-HR?7 calculated by modelling long-range transmission of air pollutants range from 10-20 pg/m3
which meets the recommendations of the World Health Organization, but is not covered by the Regulation on Limit Values
(assessment limits for PM and NH3 with respect to protection of ecosystems and vegetation are not set). The mark 7 is
therefore considered the most appropriate.

In zones HR1-HR?7 the pollution category is determined on the basis of the AOT40 value calculated by the EMEP model.
The AOT40 value of 18,000 ug h m™ is exceeded throughout Croatia's territory from May to July (agricultural crops) and
from April to September (forests) according to results obtained both by the EMEP model and measurements at existing
stations.

Assessment values for zones HR1-HR7 were obtained by EMEP model calculations for 2003 and 2004.

Determined on the basis of measurements carried out in the national and local air quality monitoring networks.

TV of 350 pg/m3 exceeded more than 24 times during the year.
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e Mark 4 denotes concentrations between the upper assessment limit and the limit
value for the permitted number of days of deviations (category Il)

e Mark 5 denotes concentrations between the upper assessment limit and the limit
value when the permitted number of days of deviations was exceeded (category
)

e Mark 6 denotes concentrations between the lower and the upper assessment limit
for the permitted number of days of deviations (category I)

e Mark 7 denotes concentrations below the lower assessment limit, based on
available measurements carried out at the national and/or local air quality
monitoring networks (category I).

The table above and values entered for each parameter and each zone are use .% sis
for the proposed delimitation of the country's territory and a preliminary a N i
pollution levels according to air quality categories. Empty fields in Table 4
to the shortage of data and information it was not possible to determine the
The establishment of a measurement system that will include all para

3 will make the assessment of all parameters required possible in %e.

4.3. AMBIENT AIR QUALI

ir quality level.
from Table 4.2-

presented. Table 4.3-1 below gives a detailed o he ambient air quality in 2006.

In Section 4.2. the delimitation of Croatia's territory % to the air pollution level was
iew o
The overview is based on the Annual Report lity Monitoring at National Network
Stations for Permanent Air Quality Moni& d the Annual Report on Air Quality
o}

Monitoring at Local Network Stations throug e Republic of Croatia (IMR, 2007).

Table 4.3-1: Assessment of the ambient ainaW:ategories Iland Illin 2006

Town/Settlement Category Il Category llI
Zagreb PM1o, PM25, BaP, NO,, O3 PM;1o (one measuring site)
Rijeka SO,, NO,, PMyg, O3 HzS, SO,, O3 (one measuring site)
Urinj SO, PMio
Opatija O3
Bakar SO, benzene H2S, SOz PM1g
Viskovo PMio O3
Zoljan NO,

Bjelovar SO2

Kutina NH3, PM1o H2S (one measuring site)
Sisak Caprag PM1o H.S, SO,

Sibenik center NO;,

Split Poljud NO>

Solin NO;
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4.4. ACIDIFICATION. EUTROPHICATION AND GROUND-LEVEL OZONE
Acidification and eutrophication

Acidification results from emissions of sulphur dioxide, nitrogen oxides (NO, NO;) and
ammonia (NH3). SO,, NO and NO; oxidize in the atmosphere producing sulphuric and nitric
acid. They may be eliminated from the atmosphere either by direct absorption into the soil
(the so-called dry deposition) or they may be washed out by rain and snow (the so-called wet
deposition) which is the origin of the name "acid rain". Since they remain in the atmosphere
for 1-3 days and are transmitted over a distance of 500-1000 km on average, it is evident
that in Europe large amounts of pollutants are transmitted from country to country.

In general, air pollution with harmful sulphur and nitrogen compounds in
decreased in comparison with the period 1990-1999 and is almost half the ation to
the period 1981-1989 (Fig. 4.4-1, 4.4-2). The downward trend of emi |(N '
Europe affects considerably the state of pollution in Croatia.

Fig. 4.4-1 Trend of sulphate conc ons at Fig. 4.4-2 Trend of nitrate concentrations at
Zavizan (blue) and Puntuarka tions, Zavizan (blue) and Puntijarka (red) stations,
1981-2004 1981-2004
Due to a strong |an water sulphates and large amounts of precipitation, most of
the acid deposition d in the area of the southern Adriatic. The contribution of sea-
water sulphates rovnlk area amounts to as much as 60 per cent, which means that
acid deposition o opogenlc origin amounts to some 10-12 kg per hectare on average.

The hlgh % of sulphur and nitrogen compounds is recorded in the area of Gorski kotar,
ence of a dominating effect of transboundary transmission of pollution,
es rom ltaly, Bosnia and Herzegovina, Germany and Serbia (Fig. 4.4-3). The
inant role in the depositing of sulphates and nitrates is played by a large amount of
ipitation. Concentrations and deposition of nitrogen compounds resulting from ammonia
emissions primarily in agricultural and livestock breeding areas (ammonia ions in the
precipitation) are the highest in the northern and eastern Croatia, including a large
contribution of emissions from the adjacent Italy and Hungary. Although the concentrations of
ammonia ions in the highland Croatia are not very high, the deposition is comparable to that
of the eastern Croatia due to the amount of precipitation.
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W Francuska

O Srbija i Crna Gora

B Bosna i Hercegovina

@ Njemacka
O Poljska

@ Sredozemlje
O ltalija

B Madarska

O Hrvatska

doprinos drzava / %

doprinos SO4-S doprinos NOx-N doprinos NH3-N

Fig. 4.4-3. Contribution of individual countries to deposition of sulphur (SO,-S), oxidative nitrogen
(NOx-N) and reductive nitrogen (NHz-N)

(Tekst u slici: - National contribution / %

- Contribution of SO,-S / NO,-N / NHz-N V
- Other
- France %

- Serbia and Montenegro
- Bosnia and Herzegovina

- Germany v
- Poland

- Mediterranean

- Italy

- Hungary

- Croatia )
Croatia's forest ecosystems v mapped with respect to acidification and
eutrophication. Researches have ‘been carried out in the areas of Gorski kotar, eastern
Slavonia, north-western Cro Istria. The mapping included 60 most sensitive

w the exceedance of critical levels of acidification in a
from the aspect of eutrophication considerable parts of the
esearch focusing on determination of critical freshwater levels

receptors. The mapping re

small segment of the space

country are endang

is currently under\

The degrada@c rests correlates partly with the deposition of sulphur and nitrogen
mthe

oxides fro osphere. The monitoring of the forest damage status shows that in 2005
damage @ ge class 2-4 °) was recorded on 27.1 per cent of trees in Croatia. In

i ests the damage is present on 79.5 per cent and on deciduous forests on 19.2
per ees. Since 1995 the degradation of coniferous forests has increased and that of
duous forests decreased, but as a whole it remained at the same level as ten years ago.
ther European countries forest damage ranges from 9 to 35 per cent.

Ground-level ozone

Apart from the ozone layer in the stratosphere acting as a protection against ultraviolet
radiation from the sun, anthropogenic activities produce ozone at lower altitudes, i.e. in the
troposphere too. This ozone is harmful to humans, animals, plants and materials. Ozone and
other photochemical smog are known to affect the human health by irritating the eyes and
the mucous membrane and higher concentrations may cause headache and respiratory

® According to the international scheme the forest damage is classified as follows : class 2 for 11-25 % damage, class 3 for 26-
60 % damage, class 4 for the damage exceeding 60 %
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Although in other towns critical levels were not exceeded, the measurements suggest that
there is a risk of their occurrence. In 2006 hourly concentrations of 500 pg/m® were exceeded
7 times at the Zagreb-3 station, once at the Rijeka-2 station and for 125 hours during the
year in Sisak.

The analyses showed the Sisak Oil Refinery to be the major cause of high concentrations,
with an occasional contribution from the Sisak Thermal Power Plant. Maximum
concentrations recorded in Rijeka are caused by emissions from the Urinj Oil Refinery and
the INA Lubricants Plant on the Mlaka. The major cause of concentrations measured at the

Zagreb-3 station in Zagreb is the Zagreb Heat and Power Plant in Zitnjak.
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Fig. 4.5-1: Maximum ho gtrations of SO, at national network stations in 2006 and 98

\ percentile of concentrations
(U slici: Hourly conc sof SO,/ug m?)

At local network stations the ambient air quality is monitored by 24-hour sampling, which

does not mak ssible to assess the exceedance of critical levels. Nevertheless, the risk
of short ritical concentrations may be indirectly inferred from maximum 24-hour
concentrations. The analysis of 58 local network stations confirms inferences drawn from the

work of automatic stations. The highest risk of occurrence is recorded in Sisak

aily maximum concentrations exceeded 150 pg/m® at three local stations. The

est concentrations found in Rijeka occur in Kraljevica, Mlaka, Kostrena and at the Rijeka-

1 tion in the town. Daily maximum concentrations measured at this stations amounted to

100-250 pg/m®, which makes the occurrence of critical long-lasting pollution possible. In

2006 high maximum daily concentrations of SO, amounting to 350 ug/m®were measured at

the Karlovac-2 station. Maximum daily SO, concentrations measured at all district network

stations in Zagreb are relatively low, which confirms that a high concentration measured at

the Zagreb-3 national network station is a consequence of a powerful influence of a point
source.
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Nitrogen oxides

In 2006 no National Network station recorded any exceedance of the critical concentration of
NO, or the three-hour average of 400 pg/m®. Fig. 4.5-2 shows that even maximum hourly
concentrations lay considerably below critical levels. Consequently it may be stated that for
NO, there is no risk of occurrence of critical levels.
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Fig. 4.5-2: Maximum hourly concentrations:of NO, at National Network stations
in 2006
(U slici: - Hourly concentrations g/m3

- Critical level )

quality monitoring i nd 2005 and at two stations (Zagreb-3 and Rijeka-2) in 2006.
Besides, in 20 oncentration measurements started at two main meteorological
stations of the Gradiste and Makarska). As regards local networks, the data are
available t. Catherine station in Istria (rural station). At the Zagreb-1 station the

Ozone Q
Ozone concentratio % asured at one National Network station (Zagreb-1) for air
oy

warning le as exceeded during a total of 25 hours in 2004 and 3 hours in 2005. A
ourly concentration amounted to 205 pg/m3, which is below the critical level. In
arning level was exceeded during a total of 4 hours, reaching the maximum of
m>. In 2006 no exceedance of any critical or warning level was recorded at the
station in 2006. The maximum concentration measured at the St. Catherine station
was. 174 pg/m®, which is below the warning level. At the stations of Makarska and Gradiste
the warning levels were exceeded for a number of hours, with maximum values reaching 217
and 221 pg/m?®.

Despite relatively high ozone concentrations throughout Croatia, they exceeded the warning
levels for a short time only, never exceeding the critical levels.

Table 4.5-1 shows the number of exceedances of warning and critical ozone concentrations.
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Table 4.5-1: Exceedances of warning and critical ozone pollution levels in 2006

Measuring station

No. of hours with
exceedance of the
warning level

No. of hours with
exceedance of the
critical level

(180 pg/m®) (240 pg/m®)
Zagreb — 3* 0 0
Rijeka — 2 4 0
Gradiste 36 0
Makarska 190 0
St. Catherine 0 0

141
187
221
217
174

Maximum hourly
value, pg/m®

* Data from the Zagreb - 3 measuring station relate to the period from 10.4.2006, because on
28.3.2006 ozone measurement moved from the Zagreb - 1 to the Zagreb — 3 station. Maximum
hourly value for ozone measured at the Zagreb — 1 station in 2006 in the period until the end of
March amounts to 138.2 ug/ms, which means that the warning level of ozone pollution was not
exceeded either.
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Fig. 4.5-3: Maximum hourly concentrations of ozone at the National Network station (Rijeka-2) and
MHS stations (Makarska and Gradiste)

(U slikama:

Naslovi: Hourly ozone concentrations measured at the Makarska / Rijeka-2 / Gradiste

station (since 8.2.2006 / 3.3.2006 / 2.4.2006)
Lijevo: Concentrations, ug/m®
Desno: - Hourly ozone concentrations

- Warning level of ozone pollution

- Critical level of ozone pollution )
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4.6. POLLUTANT EMISSIONS ACROSS THE STATE

The following is an overview of pollutant emission trends across the area of the Republic of
Croatia for the period 1990-2005 divided into four characteristic groups: (1) substances
causing acidification, eutrophication and ground-level ozone formation (SO,, NO,, NMVOC
and NHj), (2) heavy metals (Pb, Hg, Cd), (3) persistent organic pollutants (polycyclic
aromatic hydrocarbons, polycyclic dibenzodioxins and polycyclic dibenzofurans) and (4)
particulate matter (PMqo, PM5). In the figures the permissible emission value according to

international treaties is marked with a red line.
AE
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(U slici: UQ
The p between the years 1990 and 2005 shows a considerable decline in SO,
emi ue to the use of fuels with a low sulphur content and desulphurization equipment

al-fired thermal power plants. The major contributor to SO, emissions is the combustion
ng place in thermal power plants and refineries. The red line denotes the emission
allowance under the Gothenburg protocol amounting to 70,000 tonnes/year.

In 2005 the NO, emission decreased by some 12 per cent compared to 1990. It showed,
however, an increasing trend in the period 2000-2005 as a consequence of an increase in
fuel consumption in road traffic which is the major contributor to the NO, emission with
approximately 37 per cent. The emission allowance for Croatia under the Gothenburg
protocol amounts to 87,000 tonnes/year.

NMVOC emissions were lower by 13 percent in 2005 than in 1990. The major contributor to
NMVOC emissions is the use of solvents and other products. Under the Gothenburg Protocol

32



Croatia is bound to keep the NMVOC emissions at the level of 90,000 tonnes by 2010. The
recent NMVOC emission inventory of 2007 resulted in the changed emission values for the
period 1990-2003. The recalculated emission value of 1990 exceeds by 12.3 per cent the
value assessed formerly.

In 2005 the NH3; emissions amounted to approximately 43,000 tonnes, which is by 33 per
cent lower than in 1990. The major source of these emissions is agriculture, contributing to
total NH; emissions with 89 per cent. The recent NH; emission inventory for the period 1990-
2003 developed in 2005 resulted in the increase in emissions over the entire period observed.
The newly calculated value of NH; emissions in 1990 amounts to 57,300 tonnes, which.is by
35 per cent above the emission values for this substance in 1990 as indicated in the

Gothenburg Protocol.
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etal emissions from anthropogenic sources became the subject of international
ies (Protocol on Heavy Metals) after a number of studies had found this pollution to be
subject to long-range atmospheric transmission and the atmospheric deposition in certain
areas to have a significant, if not a predominant share in air and soil pollution. Since heavy
metals are highly persistent, the entire amount of emissions lands in the soil or waters
sooner or later. Due to their persistence, high toxicity and tendency to accumulate in
ecosystems, heavy metals are also harmful to living organisms. Emissions of Pb and Cd in
Croatia show a continuous downward trend in the period 1990-2005, especially as regards
Pb emissions, as a result of a growing share of unleaded petrol in the total balance of car
fuels. Hg emissions of 2005 are lower than in 1990, but in the period 2000-2005 they showed
the upward trend as a consequence of the use of solid fuels in coal-fired thermal power
plants.
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Persistent organic pollutants (POPs) are toxic, organic, very persistent.substances (resistant

to chemical, photochemical and biological degradation). They accumul iving organisms
(bioaccumulation, mostly in fatty tissues) and are capable of long ge nsmission. Due to
their semi-volatility they are found at the vapour stage o d to atmospheric
particles and thus have an adverse effect on the envir human health. As
recommended by the Protocol on Persistent Organic Po the emission inventory
includes four polycyclic aromatic hydrocarbons: ben ne, benzo(b)fluoranthene,
benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene. urces of PAH emissions are
combustion processes in households and co |mary aluminium plants using
Soderberg anodes. The shutdown of these roatia early in the 1990s cut the

emissions by 39 per cent.

Dioxins and furans are persistent organic compounds that are a by-produc:[) of combusotion of
organic substances containing chlorine (Cl) at a temperature between 250 C and 400 C and

may be found in all sectors. The lar and furan emissions in Croatia come from the
combustion of firewood in households. Other contributors to these emissions are the
processes of iron production i tric arc furnaces, combustion of fuel in power plants

(thermal power plants, di eating plants and energy transformation plants), waste
incineration and crematio 05 the dioxin and furan emissions were 91.4 g I-teq, which

is 43 per cent below the issions.
Compared to 19 PMo and PM, s emissions in 2005 were by 38 and 36 per cent lower
respectively. Major ces of emissions are the combustion of fossil fuels and industrial
processes.
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Table 4.6-1 shows SO, and NO, emissions from large individual stationary sources in 2005.

Table 4.6-1: SO, and NO, emissions from large emission sources in Croatia in 2005

SO, NOXx
Emission sources
tlyear % tlyear %

1 Plomin 1 Thermal Power Plant 4,069.0 6.3 2,225.0 3.0

2 Plomin 2 Thermal Power Plant 612.0 0.9 1,547.0 2.1

3 Rijeka Thermal Power Plant 6,415.0 10.0 1,138.0 1.5

4 Sisak Thermal Power Plant 3,188.7 4.9 919.9 1.2

EL-TO Zagreb District Heating
5 Cogeneration Plant 1,592.0 2.5 1,023.0 1.4
TE-TO Zagreb Heat and Power

6 Plant 1,708.5 2.7 422.3 0.6

7 TE-TO Osijek Heat and Power Plant 1,181.6 1.8 285.9 0.4

8 Karlovac District Heating Plant 912.0 1.4 171.0 0.2

9 Kutina Petrochemical Industry 2,850.3 44 2,442.9 3.3
10 Sisak Oil Refinery 7,531.5 11.7 1,500.2 2.0
11 Rijeka Qil Refinery (Urinj) 7,431.8 11.5 1,168.4 1.6
12  Osijek Sugar Mill 797.2 1.2 161.8 0.2
13 Ina Lubricants Rijeka (Mlaka) 1,703.0 2.6 178.6 0.2
14 NaSicecement 75.6 0.1 818.6 1.1
15 Dalmacijacement 2.80.4 0.4 3,418.1 4.6
16 Holcim (Koromaéno Cement Works) 2671 0.4 2,187.5 29
Large emission sources total 40,616 63.0 19,608 26.3
CROATIA total 64,423 74,596

5. OBJECTIVES OF AIR QUALITY PROTECTION AND IMPROVEMENT

The Air Quality Protection and Improvement Plan (hereinafter referred to as: the Plan) is an
enforcement:document of the Air Protection Strategy that forms a constituent part of the
Environmental Protection Strategy. The Plan covers a 4-year period from 2008 to 2011
inclusive.

The Environmental Protection Strategy and the National Environmental Action Plan (Official
Gazette No. 46/02) laid down fundamental objectives of air quality protection and
improvement and set out long-term measures for their accomplishment. The basic objectives
are the alignment of the national legislation with the EU acquis communautaire, reduction of
emissions of harmful substances to the level that has no effect on human health and the
environment and the revision and upgrading of air quality and emission monitoring system.

The objectives set by the Strategy remain in force, but need to be partly updated and made
more concrete. Based on evaluation of implementation of the Strategy objectives and other
circumstances governing systematic and integrated activities in the field of air protection,
general objectives for the period 2008-2001 are as follows:
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General objectives of air quality protection and improvement in the Republic of
Croatia in the period 2008-2011

C1.

C2.

C3.

C4.

CS.

Cé.

C7.

cs.

Co.

Gradual reduction of air pollution aiming at the protection of human health, the
environment and material assets

Reduction of pollutant emissions with the aim to comply with obligations under
international conventions and protocols (regional pollution, ozone layer
protection and climate change mitigation)

Promotion of the sustainable development policy through integration of air
protection policy objectives into sectoral strategies and plans, especially as
regards the greenhouse gas emissions reduction and the Kyoto Protocol
Speeding up the transposition of EU acquis communautaire and positive
practices of air protection

Institutional and organizational capacity building for implementation of objectives
established, especially at the local level

Continuous upgrading of emission and air quality monitoring and reporting
system, especially with respect to data quality assurance and control
Upgrading the system of public information and access to information on air
protection issues

Fostering scientific research programmes, especially in the field of climate
change

Improvement of activities and cooperation on an international scale

Measures and activities proposed for accomplishment of objectives are both short-term and
long-term by nature, depending on“the pollution type and intensity of impact. Measures and
activities usually contribute to accomplishment of several objectives, which makes their strict
classification and grouping. by objectives not always reasonable. When selecting the most
appropriate measures-and. activities the principles and criteria outlined in Section 2 were
respected. What_follows: are general objectives described in detail by defining special
objectives wherever feasible.

C1. - Gradual reduction of air pollution aiming at the protection of human health, the
environment and material assets

Individual.objectives are the following::

to take preventive measures against air quality degradation and to facilitate permanent
improvement in areas where the first category of air quality has been reached;

to achieve the first category of air quality over the entire territory of the state by the end
of 2011, while the time limit for ozone has yet to be defined. According to the Air
Protection Act this is the level of concentrations at which the air is clean or slightly
polluted and no limit value for any pollutant exceeded;

to take emergency measures in places exposed to risk of occurrence of pollution levels
that exceed the critical values;

to reduce impacts on ecosystems, crops and material assets arising from acidification,
eutrophication and formation of ground-level ozone.
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C6. - Continuous upgrading of emission and air quality monitoring and reporting
system, especially with respect to data quality assurance and control

An efficient system of air quality and emission monitoring and reporting is pre-conditioned by
a clearly defined organization, competences and responsibilities of institutions involved in its
management and upgrading, which consists of a number of steps to be taken in data
collecting and processing, calculating, controlling and verifying air quality and emission data,
including the documenting, filing and reporting to competent national and international
institutions.

C7. - Upgrading the system of public information and access to informati
quality and protection issues

The public must be ensured the right of access to intelligible information %ﬂ ndition
for active participation of the public in decision-making on air protection, and ‘access to

justice in environmental or rather air-related issues.

C8. - Fostering scientific research programmes, espec IIMe field of climate
change

government bodies in the development and implen of research and technological
@ ission reduction and adaptation and
ntal components.

projects relating to the study of atmosphere, pol
reduction of harmful effects on individual envi

This objective implies a more active cooperatio etween scientific institutions and
e
e

C9. - Improvement of activities and cooperation on an international scale, especially in

technology transfer Y\
In narrower terms this objecti to transfer of environmentally friendly technologies

defined for the purpose o lan as a broad set of processes relating to transfer of
knowledge, experience. a @ ipment for mitigation of harmful effects on air quality and
adaptation to effect etween various stakeholders, such as government administration,

r, financial institutions, non-governmental organizations and

agencies, private | s
scientific/educati tions, and those comparable in other countries. It includes the

relates a entering into strategic alliances for lobbying and negotiating about future
obligations the process of alignment with the EU environmental acquis communautaire

2 CURRENT AIR QUALITY PROTECTION AND IMPROVEMENT MEASURES

Fundamental documents that define policies and measures for air quality protection and
improvement in the Republic of Croatia are the Environmental Strategy with the National
Environmental Action Plan (Official Gazette No. 46/02), the Environmental Protection Act
(Official Gazette No. 110/07) and the Air Protection Act (Official Gazette No. 178/04). These
documents provide the adoption of a number of enforcement regulations that lay down,
among other things, the methods to be used for air quality assessment and air quality
monitoring, emission monitoring, limit values of emissions from stationary sources, limit and
critical values of pollutant emissions in the air, requirements for technical equipment and
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fuels, supervision of implementation, data quality requirements and measurements. Table
6.1 contains a list of acts and enforcement regulations directly or indirectly governing the air

quality protection and improvement.

Table 6.1.: Overview of legislation directly or indirectly governing the air quality protection

Horizontal environmental legislation relevant to air protection

Environmental Protection Act

National Environmental Strategy with the National Environmental Action Plan

Regulation on the Establishment of the Croatian Environment Agency
Act on the Environmental Protection and Energy Efficiency Fund
Statute of the Environmental Protection and Energy Efficiency Fund

Regulation on Environmental Information System
Environmental Impact Assessment Ordinance

Pollutant Emission Register Ordinance

Environmental Label Ordinance

Regulation on Conditions for Granting Permits to Perform Expert Environmental
Activities

Environmental Contingency Plan

Ordinance on Environmental Achievement Acknowledgements and Awards

List of Legal Entities with Granted Approval for Performing Expert Environmental
Activities

Instructions on the Form, the Content and the Manner of Introducing the Records of
Inspections Performed by Environmental Inspectors

Regulation on Technical Standards of Protecting the Environment against
Emissions of Volatile Organic Compounds Coming from Petrol Storage and
Distribution

Regulation on Unit Charges, Correction Coefficients and Approximate Criteria and
Benchmarks for Determining the Charge on Carbon Dioxide Emissions into the
Environment

Ordinance on the Method and Time Limits for Calculation and Payment of the
Carbon Dioxide Emission Charge

Regulation on Unit Charges, Correction Coefficients and Approximate Criteria and
Benchmarks for Determining the Charge on Emissions into the Environment of
Sulphur Oxides in the Form of Sulphur Dioxide and Nitrogen Oxides in the Form of
Nitrogen Dioxide

Ordinance on the Method and Time Limits for Calculation and Payment of a Charge
on Emissions into the Environment of Sulphur Oxides in the Form of Sulphur
Dioxide and Nitrogen Oxides in the Form of Nitrogen Dioxide

Official Gazette No.

110/07

46/02

75/02

107/03

193/03, 73/04

74/99, 79/99

59/00,
136/04, 85/06

35/08

64/96

7/97

82/99, 86/99, 12/01

26/02, 36/02

71/05

79/95

135/06

73/07

77/07

71/04

95/04
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Ordinance on the Form, the Content and the Manner of Keeping Records of
Persons Liable to Pay a Charge on Emissions into the Environment of Sulphur

Oxides in the Form of Sulphur Dioxide

Ordinance on the Form, the Content and the Manner of Keeping Records of
Persons Liable to Pay a Charge on Emissions into the Environment of Nitrogen
Oxides in the Form of Nitrogen Dioxide

Regulation on Unit Charges, Correction Coefficients and Approximate Criteria and
Benchmarks for Determining a Special Environmental Charge on Motor Vehicles

Ordinance on the Method and Time Limits for Calculation and Payment of a Special
Environmental Charge on Motor Vehicles

Ordinance on the Form, the Content and the Manner of Keeping Records of
Persons Liable to Pay a Special Environmental Charge on Motor Vehicles

Ordinance Establishing Conditions to be Met by Environmental Protection and
Energy Efficiency Fund Beneficiaries

Ordinance Relating to Conditions and Methods of Allocating Monies from the
Environmental Protection and Energy Efficiency Fund, Including Criteria and
Benchmarks for Evaluating Applications for Fund Allocations

Ordinance Relating to the Procedure of Inviting Applications and Selecting
Environmental Protection and Energy Efficiency Fund Beneficiaries

Ordinance on the Method of Monitoring the Purposeful Utilization of Environmental
Protection and Energy Efficiency Fund Allocations and the Agreed Rights and
Obligations

Air Protection Legislation

Air Protection Act

Air Quality

Regulation on Siting of National Network Stations for Continuous Air Quality
Monitoring

Programme for Air Quality Measurement in the National Network for Continuous Air
Quality Monitoring

Regulation on Limit Values of Pollutant Emissions into the Air

Regulation on Critical Levels of Pollutant Emissions into the Air

Regulation on Ozone in the Air

Air Quality Monitoring Ordinance

Ordinance on the Exchange of Information Relating to Data Provided by Continuous
Air Quality Monitoring Networks

Ordinance on Granting a Permit or an Approval to Perform Activities of Air Quality
Monitoring and Monitoring Emissions from Stationary Sources into the Air
Emissions into the Air

Regulation on Limit Values of Pollutant Emissions from Stationary Sources into the
Air

Ordinance on Monitoring Pollutant Emissions from Stationary Sources into the Air
Regulation on Monitoring Greenhouse Gas Emissions in the Republic of Croatia

Regulation on Ozone Depleting Substances

120/04

120/04

02/04

20/04

44/04

183/04

183/04

183/04

183/04

178/04

04/02

43/02

133/05
133/05
133/05
155/05

135/06

79/06

21/07

01/06
01/07
120/05
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Regulation on Technical Standards of Protecting the Environment against

Emissions of Volatile Organic Compounds Resulting from Petrol Storage and 135/06
Distribution

Regulation on Limit Values of Volatile Organic Compounds Contained in Certain ST
Paints, Varnishes and Vehicle Refinishing Products

Ordinance Relating to Availability of Data on Fuel Economy and CO, Emission from B
New Passenger Cars

Ordinance on Technical Inspection of Vehicles (Eco-testing) 136/04
Legislation with Intersectoral Effects

Fuel Quality

Regulation on the Quality of Liquid Petroleum Fuels 53/06
Decision Relating to Determination of Annual Volume of Liquid Petroleum Fuels

Allowed to be Put on the Domestic Market without Complying with Limit Values and 5008
Other Properties of Liquid Petroleum Fuel Quality as Stipulated by the Regulation

on the Quality of Petroleum Fuels

Regulation on Biofuel Quality 141/05
Decision Relating to Biofuel Percentage in the Total Share of Fuels in 2007 and the 43/07
Volume of Biofuel to be Placed on the Domestic Market in 2007

Programme for Monitoring Liquid Petroleum Fuel Quality 120/07

The National Environmental Strategy with the National Environmental Action Plan has
established fundamental objectives of air quality protection and improvement and laid down
long-term measures for their accomplishment. The fundamental objectives include aligning of
the current legislation with the EU acquis communautaire, reducing emissions of harmful
substances to the level that will not.affect human health and the environment and reviewing
and enhancing the air emission and quality. monitoring system.

The following is an overview of existing priority measures for air quality protection and
improvement divided into two. groups: (1) current legislative measures in the field of
environmental protection and (2) current legislative measures having intersectoral effects.

6.1. CURRENT LEGISLATIVE MEASURES IN THE FIELD OF ENVIRONMENTAL
PROTECTION

6.1.1HORIZONTAL ENVIRONMENTAL LEGISLATION
Measures Laid Down by Environmental Programmes

The Air Protection Act provides for the obligation of the county assemblies and the
Zagreb City Assembly to enact the Air Quality Protection and Improvement Programme
as part of the Environmental Programme covering the area of the county and the City of
Zagreb. The programme must be previously approved by the state administration office
responsible for environmental protection in the relevant counties. For the purpose of
evaluating programme implementation, air quality status reports are prepared every two
years or every year in case that pollution level in the respective area exceeds the
tolerance values (TV).
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So far, out of a total of 20 counties and the City of Zagreb, 10 counties and the City of
Zagreb have enacted environmental protection programmes. The rest of the counties
was obliged to do so in 2007.

Table 6.1-1: An overview of the status of environmental protection documents at the local level

Environmental State of the

Air Quality Status

County of Protection Environment Report
Programmes Report P
Zagreb November 2003 December 2005 -
Krapina-Zagorje October 1997 -
Sisak-Moslavina December 2003 February 2003 2007
Karlovac - 2004 2004
Varazdin May 2003 2002-2005 -
Koprivnica-Krizevci March 2006 June 2004 -
Bjelovar-Bilogora July 2003 March 2007 -
Primorje-Gorski kotar 2006-2009 December 2002 -
Lika-Senj - July 2004 -
Virovitica-Podravina 2003 November 2004 2006
Pozega-Slavonija - - -
Slavonski Brod-Posavina January 2003 February 2005 -
Zadar June 2006 June 2006 -
Osijek-Baranja December 2005 December 2004 2006
Sibenik-Knin - - -
Vukovar-Srijem March 2007 December 2006 -
Split-Dalmatia - 2007
Istria May 2006 2006 2006
Dubrovnik-Neretva - - -
Medimurje - - -
City of Zagreb May 1999 July 2006 2007

Determination of integrated Environmental Conditions for Installations

Environmental protection measures for new developments or rebuilding activities are
prescribed as part of the environmental impact assessment procedure. According to the
Environmental Protection Act the operator of any new and existing installation whose
operation is likely to cause emissions into the air, water and/or soil is obliged to obtain
integrated environmental conditions before starting the construction works and putting
the installation into operation, or after any significant modification of operation or
rebuilding of the installation in question. In the process of granting the use permit, the
compliance with conditions determined by the permit are checked. The preparation of
baseline documents relating to determination of limit values of emissions in conformity
with the best available techniques, and the establishment of an institutional and
organizational structure for the granting of permits containing integrated environmental
conditions are currently in progress.

42



1994

"B]ep Juswalnsesw jualind Buimoys sAe|dsip aAeY SUMO] Ul Pa}ed0| SUOIE]S YJomiau
[euoneu 8y] "eL}S| SSOJOB SUONE]IS OljelWojne Uo ejep juswiainsesw 0) SS8d0e Ue sey
eLys| Jo Ajunod ayl "DdddIN 8} Jo |erod gem ay) uo ajqissaooe Ajjuasald ale suolje)s
}JOMJSU |euoljeu Je pajos||o0 elep juswalnseaw Alyiuow pue Ajeq -juswdojonsp Jo

ssao0.4d ay} ul s Aousby JuswiuoliAUT UBIIBOID BY) JO WB)SAS uoljewloul Ajljenb e eqlt

‘suonebi|qo [euoneusaul J
seleaJ) [euoljeusaiul woly Buisue suonebijqo ay) Yym soueljdwod ul saipoq | _

yim wajsAs uonewdojul Ayenb Jie ayy Aq pa1o9|j0o ejep Ajjenb e ay) sal oby
JuswiuoJIAUg ueneol) ayl ‘Aljenb Jie 0} eoueAsjal JO Blep JBYJ0 ||B pue yons
Ul JUSWUOJIAUS 8Y} pue suewny jo uonoajold ay} Joj sainsesw bul Ul S90UBPOIXd
[9A3] |BONIIO UO BJep ‘S}JOM]BU [BOO| pue |euoleu ay} Agq papiaoid ep& Jie ‘sbuiyy
Jayjo Buowe ‘sulejuod waisAs uonewdojul Ayjenb aie ayj '/U& 8y} Jo spasu ay)

10} Aouaby JuswiuodIAUg ueleol)) By} AQ paulelulew SI Wa)SAS UC JOJUI [BJUSWIUOIIAUS
ay} Jo Ued se waisAs uonewlojul Ajijenb Jie ayy ‘o uol @ Iy 8y} 0} Buipioooy

2 1SAS uonewJioju] Alend iy
‘sied Jabuassed mau Jo 9jes suwe&m I Ajlenuejsgns sey ainseaw SIy|
"S9|0IYSA MaU 10} 9soy} uey} Jaybiy juad Jad G aJe sied pasn Jo podwl Jo) SaiNp 8sI0Xg
"BIIROID Ul |[emaual 199|) Jed Jabuassed ay) jo Aoljod e Agq pahe|d sI juswanoidwi Aljenb
Jie ul 9joJ juepodwl Uy "UOONPaAI UOISSIW JUBWIUOJIAUD IO} Sainseaw juawa|du
0] pasn ale pun{ Aousoiyg AB uono9lold [eluswuoliaug ayy Ag pesiel
SNy} saluow ay| ‘pasn [any qu%‘ adA) ay} pue awnjoa auibua ‘9|oIyaA 8y} Jo
abe ay} uo spuadap ey} Jualileo 231409 3y} Yum ‘9|o1yan Jo adA} ay} uo Buipuadap
‘obseyo jun eyl BuiAdpn 1e|nojes sI abieyd siy} JO junowe ay] "d|OIYsSA e
JO ssauyll |ealuyos] Bu!/{% IyaA e Buuslsibal uaym siseq AjeaA e uo pied si yoiym
0

‘paonpo.iul sem S|l uo abieyo |ejusWUOIIAUS |eloads B $(00Z Ul ‘J8A0BIO

&fnb!uqom a|ge|ieAe 1saq Jo asn ay] ybnouy) sswwelboid uononpal
ne} o|dwi pue uoneledaid ayy uo pue ‘saoainos AbBisus a|jgemausl

uoISSIWd JO
9 Jo sswuwelboud pue sjuswisaul 109foud ‘uiblIo UOISSIWS ‘UOISSIWD
e 9y} uo Buipuadap ‘pasn aie SJUBIOIYB0D BAI}DB.I00 sholleAn ableyd

Lue
||oo 8yl 104 '600Z Ul auuol/seuny g pue g0z Ul auuoyseuny {| yoeal
00Z Ul peonpoJjul Sem auuo)/seuny || Jo abieyd uoissiwe apIxolp uogied ay |

"WIBY] Ul }S8AUI 0} paje|nwils Jou ale siojelado jueld
‘Aluo apnyiubew jo Jepio ue Aq sabieyd Jun oy} peadxa SaINSEaW UOIoONpal UOISSIWS
JO SJS00 JIWI| Y} |OUIS "SBUNY (QE O} Sjunowe *ON pue ¢0S JO auuo} | JO UOISSIWS 8y}
uo abieyod jun ay] -J9)sibay uoIsSIWT Jueln|jod a8y} 0} elep uwqgns 0} pabijqo suoissIwd
9S8Y) JO S92IN0S ||e aJe SuoISSIWd *ON pue ¢S uo sabieyo Aed o} a|qel| senug “2002
Ul paoNpOoJjUl SUOISSIW BPIXOIp UogJed uo sabieyd pue $00Z Ul PaoNPOJjUl SUOISSIWS
apixo usbousu pue spixolp Inydins uo sablieyd spnpoul paldde sjuswnisul 2ILIOUOIT]

a|dioulld sAed 181n||0d a8yl Japun sjuswniisu] olwouod3 Jo uoiealjddy 10} sainses|y




144

‘A1obores Ajenb die
JUS1IN0 8y} UdJeaIY] JOU pP|NOYS 824n0s uonnjjod Jie Bunsixa ay) JO UOIJONIISUOIDI O
JuswiuodIAuS 8y ul Juswdojaasp mau e ‘|| pue | AlobBejed Ajjenb Jsie Jo eale sy u| e

:apnjoul sainseaw aAoge ay) Bunuswa|dwi usym payoadsal aq o0} sajdioulld

‘'sainseaw Aouaiolys AB1aus Jo uononpodul oY) buibeinoous e
‘{s901nos ABiaus ajgemaual pue saifojouyos) ues|o Jo asn ayj Jo uonowold e
‘sjuejn|jod oi10ads 40} s@oUBMO||B UOISSIWS Buijes e b

uawdojarap uleuad e oy Aiojebijgo
apew uaa(q Sey juswssasse joedwl [BJuBWUOIIAUS 8y} ssajun ‘uonenbal |eroads
e Jopun pajuelb jwiad B AQ umop pie| sainseaw uolosjold Jie JOo uole:

‘$904N0S uolN|jod JIe Jo 8sn pue uoloNIISUod ‘Bulubisap ‘Juswdojeasy
ulenso e 1o} uonejnbal jeoads e Jepun panssi Jwiad e Jo 1uewnoop§ se
ol

10edW! |EIJUSWUOIIAUS UB AQ UMOP ple| Sainseaw uonoajold Jie Jay olldde e
ainjes}
Aienb jonpoud Jayjo Jo/pue sjonposd ouoads jo uonisodwod:. d 1 Bunejal

SanjeA JiWl| pue $82Inos AJeuoie)s WoJlj SUoISsIWS Jo sanje oneulwlolep e
‘Buiuueld pajelbajul ybnolyy "o'1 ‘se b1d Juswanoiduwi

pue uonoajoid Ayjenb aie pue sjuswnoop Buluugl sAyd jo uoneziuowley e

:ybno.uyy Juswanoidwil
pue uonosjoud Aujenb Jsie 1o} sainsesw |BJWM sAe| joy uonovlold JIY Byl

‘sjueln|jod aiow Jo auo 4o} (AlL)

Son|jeA 90uUeJd|0} JO 9OUBPOBIXS e paln||o AISS90X9 — ||| A1068)e0 Ajjjenb sy e
‘juejnjjod
u

Aue Joj (A1) enjeA aouels|0} 8y} JO 0X8 OU pue sjuejn|jod alow IO dBUO 10}

(A7) @njea ywij ayy Jo ouepa painjjod Ajgjeiepow — || AlobBojes Ayjenb aiy e
queinjjod Aue 1o} (A7) senjeA ywi|

Ayenb e jo eouepea:»qle 1njjod Apybiis 1o uesp — | Alobajed Ajljenb iy e

:SMOJ|0} SB

(AL) senjeA aouelssjol pue:(AT) sanjea ywi Alenb Jie paquosaid 0] uonejal Ul S|oA9)
uonnjjod uo p luiob6ajed Ayjenb Jie sauyep 10y uon0810Id JIY BY} JO 8| BOINY

\»wawa/\mduu pue uonoaloid Alend 11y 1e pawly SaINSes\ [elauss

NOILVISIOZFT NOILO31O0¥d ¥V "2°L'9

(YL1yd
-3) Jo)siboy Jajsuel] pue asea|oy jueln|jod ueadoing ay} JO sjuswalinbal ay} yum aui|

ul 1ybnolq usaq sey Jalsibay uoissiwg Juen|od 8y “Jeisibay oyl ul paulejuod elep uo
uodau a|qejieae Apiignd e sasedald Aouaby juswuoliAug ueljeols) a8y ‘swloj ayenbape
Buisn sjueln|jod JO SUOISSIWS Jie Uo elep [enuue safoyine A)ID gaibez ay) Jo saflioyne
Aunoo jusjadwoo 0] Nwgns 0] AjAnoadsal sisumo pue siolesado jueid o) Alojebijgo
) soyew (80/GE 'ON @§ezeo [eppyQ) edueulpiQ Jeysibey uoissiwg Juen|od 8yl

1918162y uoissiwg juelnjjod




¢ In the area of air quality category lll a siting, building or operating permit for a new
air pollution source or for the reconstruction of the existing one may not be granted
unless such a construction will ensure:

o the replacement of the existing inappropriate stationary source with a new one
which reduces air pollution, and

o0 the increase in air pollution level near the stationary sources that does not
exceed 10% of the air quality tolerance value (TV), provided that a
rehabilitation programme for existing pollution sources is in place;

¢ In the area of air quality category Il a siting, building and operating permit may be
granted for a new air pollution source or for the reconstruction of the existi if
special-purpose measurements show that the air quality is not of the third
any more.

Air Quality Assessment and the Division of the Area of the Republi@; by Air

Pollution Level

This assessment is carried out on the basis of measurements ma t the national and

network are determined by the Regulation on Siting of National Network Stations for
Continuous Air Quality Monitoring (Official Gazette
Quality Measurement in the National Network

C air quality monitoring must obtain
a permit/approval for performance of speci air quality monitoring activities on the
basis of the Ordinance on Granting a Permit.or an“Approval to Perform Activities of Air
Quality Monitoring and Monitoring A& ons from Stationary Sources (Official
Gazette No. 79/06).

The limit, tolerance and target W the protection of health and vegetation are
defined by the Regulation on Ai Limit Values (Official Gazette No. 133/05) and
the Regulation on Ozone in th (Official Gazette No. 133/05). When assessing the air
quality status, data colle the national network are supplemented with those
provided by the local vork-and the network of the Meteorological and Hydrological
Service. The method handling data and their availability are defined by the
Ordinance on t X ge of Information Relating to Data Provided by Continuous Air

Quality Moni\ rks.

Measure [ n by Action Plans for Air Pollution Reduction

% o the Air Protection Act, if an area records the air quality category I, the town

-municipal council respectively is bound to enact an Action Plan for Air Pollution

ction, in order to gradually reach limit values. The Action Plan is based on the

assessment of the air quality state and its contents are determined by the Air Protection

ct. In case of collective emission sources both the formulation of the plan and

implementation of measures are funded from the budget of towns and municipalities.

The polluter is obliged to implement and finance measures for the reduction of pollutant
emissions in the air as determined by the Action Plan.

So far only Sisak has drawn up the Action Plan for Air Pollution Reduction as part of the
Programme for Air Quality Protection and Improvement in the Town of Sisak, and Kutina
as part of the Environmental Programme (2008-2012). The preparation of the plan for
the City of Zagreb has started.
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Measures Laid Down by Rehabilitation Programmes for Areas Where Air Quality
Tolerance Values Are Exceeded

4

<

In the area of the air quality category Il (TVs exceeded) the town or the municipal
council is to take the decision to develop a rehabilitation programme for a specific
stationary source within the specified period. According to Article 44, paragraph 3 of the
Air Protection Act the rehabilitation programme shall contain the description of
consequences of excessive air pollution, the area covered by the rehabilitation
programme, measures and selected technological and other solutions to be applied with
the aim to improve the air quality, a cost-benefit analysis, the assessment of air quality
after implementation of measures, the time-frame and the financial plan for
implementation of the rehabilitation programme. The current implementation s
measures aimed to bring the air quality within tolerance values is as foIIows:b

Sisak (Caprag area)

At the request of the Directorate for Inspection Affairs of the Min% Environmental
try developed the

from INA Sisak Oil Refinery (2000), the Operational
Rehabilitation Programme for the Reduction of H
from INA Sisak Oil Refinery (2003) and the Rehabili
of Benzene Emission/Imission from INA Sisak

rogramme for the Reduction
(2006).

In 2007 the Town Council of Sisak adop uality Protection and Improvement
Programme for the period until 2011. &o amme contains a plan for air pollution
reduction measures in areas with the second category of air quality in accordance with
Article 43 of the Air Protection AQ& and all measures adopted as part of rehabilitation

programmes for the reduction n sulphide and benzene emission/imission in
accordance with Article 44 Act, including their approved versions revised
with respect to implementatio

The monitoring of air/ g provement in the Town of Sisak and the Sisak refinery
upgrading activitie so be conducted by a special working group consisting of
representatives elevant ministries, the County of Sisak-Moslavina, the Town of Sisak
and non-gov | organisations established by the Decision of the Government of

the Rep@ of 27 March 2007.
Fam

Rijeka (Mlaka area)

t
i limits.

A lot of effort has been put into resolving the problem of air quality impacts by the Mlaka
Refinery for 10 years now. These efforts have resulted in the establishment of a direct
communication with the refinery and a special Commission for the Establishment of a
System for an Integrated and Continuous Monitoring of Impacts of the INA Lubricants
Rijeka on Air Pollution (1999). They include the Programme of Pollution Reduction
Measures for the Impact Area of the INA Lubricants Rijeka and the Decision on Special
Air Pollution Measurements (Official Gazette of the County of Primorje-Gorski kotar No.
10/01). In October 2002 an automatic measuring station was placed in the impact area
of the refinery and in September 2004 it was connected to the central data collection and
processing system of the Teaching Institute for Public Health of the County of Primorje-
Gorski kotar. Major technical measures from the programme were carried out by the end
of 2005. Following the obligation imposed by the decision on special measurements and
the agreement signed with the refinery, the Teaching Institute for Public Health of the
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Priority measures for the reduction of air pollution by hydrogen sulphide coming from
incineration of gases in carbon black production are defined by the rehabilitation
programme developed by the Kutina Petrochemical Industry in 2007 and approved by
the Town Council. The programme implementation deadline is April 2008.

Measures to Reach Limit Values within a Specified Period, if Exceeded

Table 6-2.1. shows deadlines for reaching limit values. Limit values for particulate
matter are to be reached in two phases: the first ends on 31 November 2010 and the

exceeded 7 times a year rather than 35 times. Under the criterion of the se 0
the exceedance of the PM,y value would be recorded in much more town C
Here it should be noted that PM, includes solid matter and vario
considerable share of sulphates and nitrates in the total volume. Each uction in SO,
and NOx emissions means therefore a reduction in PM,q and PM?H\un n.

a

The deadline for reaching NO, limit values is 2014. For m NO, it will chiefly

depend on achievements in the reduction of traffic-bas ion and substitution of
fuel oil for cleaner fuels. Many European towns have recording concentrations of
PM,, and NO, that exceed the limit values and very effort to abate this

pollution for a long time.

Table 6.2-1: Deadlines for reach%w ues defined (LV)

POLLUTANT DEADLINE
SO, 2010
NO, 2014
PMyo, phase | 2010
PMyy, phase I 2015
PM,s 2015
Benzo(e)pyren 2012
H,S 2010
Benzene 2010

600 2010

M r the Prevention of Critical Level Exceedances

A critical level is a pollution level whose exceedance poses threat to human health
during a short time of exposure and whose occurrence immediately requires adequate
measures. A warning level is a level above which harmful effects on human health of
certain sensitive segments of population may occur at a short time of exposure and
which requires reporting on the current status. The legislative framework for the
abatement of critical pollution levels is set by the Regulation on Critical Levels of
Pollutants in the Air (Official Gazette No. 133/05). This Regulation defines critical
levels of sulphur dioxide, nitrogen dioxide and ozone in the air, and special measures
for the protection of human health and the environment to be taken when they occur.
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Critical levels of sulphur dioxide in the air expressed as SO, and nitrogen oxides in the
air expressed as NO, are the following:

Pollutant Averaging time Critical level
SO, three-hour shifting average 500 pg m™
NO, three-hour shifting average 400 pg m®
Critical and warning ozone levels in the air are as follows:
Level Averaging time Critical level k
warning level one-hour average 180 pg m* \
critical level one-hour average 240 ug m®

predicted (for ozone) during three subsequent hours at least.

v g
The exceedance of the critical level of pollutants in the air n@neasured or

etwork stations for
r Air Quality Monitoring
and programmes for air

Critical and warning levels are monitored at national
continuous air quality monitoring according to the Prog
by the National Network for Continuous Air Quality
quality monitoring by local networks.

In case that a warning or a critical level i eded, the governments of the City of
Zagreb, the town or the municipality whose affected by this exceedance shall
take special measures as required to p&; public health and the environment and
define the way of their implementation in conformity with the Environmental Contingency
Plan.

Special measures for the prote public health and the environment that must be

arning levels include restrictions and bans relating to
traffic and stationary xemptions from traffic bans are granted to public
transport and taxis, ve
and postal vehicles;. p supply vehicles, fire engines, ambulances and vehicles for

joctors and medicines.

the transport of%

In the even x ceedance of any critical and warning level the governments of the

City of Zagreb, the town or the municipality are obliged to issue an announcement to the

gene hrough mass media several times during the day. The termination of the

critic % warning level will also be announced through mass media. The contents of
ements to be made through mass media are laid down by the Regulation.

ermination of Emission Limit Values, Emission Factors and
Product Quality Features

The Regulation on Limit Values of Pollutant Emissions From Stationary Sources into the
Air (Official Gazette No. 21/07) defines limit values for industrial installations, activities
using substances that cause emissions of volatile organic compounds, combustion
plants, gas turbines and waste thermal treatment processes. Limit values are brought in
line with the EU Directive on Large Combustion Plants and Gas Turbines, the Waste
Incineration Directive and the EU Directive on the Control of VOC Emissions. Limit
values applying to certain industrial installations have been set according to the best
available techniques.
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Regulation. The Regulation came into force on 1 March 2007. The purpose of the
emission reduction programme is to make it possible for the operator to reach emissions
by applying adequate measures that will be equivalent to the emission reduction attained
by applying limit values.

The programme must contain:
¢ technical data on the large combustion plant (fuel type, power, annual operating
hours, etc.),

¢ annual emissions of SO,, NO, and particulate matter in the period from 2000 to
2006,

¢ total annual waste gas flow in the period 2000-20086,

e emission reduction measures (e.g. changing the type of fuel, modificati
combustion process management, introduction of new fuel combus de
application of emission reduction devices, shutdown of the installati %

¢ timetable for implementation of measures under the programm \

e estimate of funds needed for accomplishment of measures under the programme,

e cost-benefit analysis.

On the basis of individual programmes received, the ME% is.bound to prepare a

plan for the reduction of SO,, NO, and particulate matter ions resulting from large
combustion plants and gas turbines, which is then ado the Government of the

Republic of Croatia.
Em pounds (VOCs)

Emission Reduction Measures for Volatile O
Emission limit values for certain activitie@: g in the VOCs emissions are defined by

the Regulation on Limit Values of Pollutant issions From Stationary Sources into the
Air, Section VI (Official Gazette N 1/07), the Regulation on Technical Standards for
Protecting the Environment ' missions of Volatile Organic Compounds
Generated by Petrol Storage. a stribution (Official Gazette No. 135/06) and the
Regulation on Limit Value )
Varnishes and Vehicl i
the Regulation on Li
Paints, Varnishes a : le Refinishing Products is to limit the total content of volatile
%

organic compo ' rtain paints, varnishes and vehicle refinishing products with the
aim to prev \ reduce air pollution caused by emissions of those compounds into
the air.

Meas ehasing Out Ozone Depleting Substances

asures for phasing out ozone depleting substances (hereinafter referred to as the

s) are laid down by the Regulation on Ozone Depleting Substances (Official

Gazette No. 120/05) and adopted pursuant to the Air Protection Act (Official Gazette No.

178/04) and the Act on Ratification of Montreal Protocol on Substances that Deplete the
Ozone Layer.

According to the Regulation the ODSs include:

e controlled substances: chlorofluorocarbons (CFC), other fully halogenated
chlorofluorocarbons, halons, carbon tetrachloride, 1,1,1-trichloroethane), methyl
bromide, hydrobromofluorocarbons (HBFC), hydrochlorofluorocarbons (HCFC)
and bromochloromethane;
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e substitute substances: hydrofluorocarbons (HFC), perfluorocarbons (PFC) and
mixtures of substitute substances.

According to requirements of the Montreal Protocol and EU legislation, the Regulation
lays down the measures for phasing out the consumption and handling of controlled
substances that include:

e ban on production, sale, import/export and release of controlled substances,

¢ phasing out the consumption of controlled substances,

e measures of handling products containing ODSs,

e technical and organizational measures of ODS collection, reclamation, recovery

and disposal, and

e measures for the prevention of uncontrolled ODS release. O
Products that contain controlled and substitute substances include: \
- refrigeration and air-conditioning equipment;
- products in form of aerosols, except those used for medical pur$s;~

- solvents;
- fire-extinguishing systems and devices;

- polymer materials. %

In the period 1990-2005 the ODSs consumption in t ic of Croatia fell by 80 per
cent as a result of implementing the projects envisa e National Programme for
Phasing Out Substances that Deplete the Ozo r (IM/0902-95-43, 1996) that
covered institutional strengthening, phasin on CFC-11 in the production of
flexible polyurethane foams and the ph | industry, substitution of methyl

ban on the production of
ban on the production ucts containing controlled substances;
ban on importing / expo ontrolled substances without licence;
ban on the retail s& % rolled substances;

ban on the release ¢ ntrolled and substitute substances into the air;

ban on impo and exporting of controlled substances and products containing
such sub countries that are not a Party to the Protocol;
banoni i sed, reclaimed and/or recovered controlled substances.

Ms of phasing out the consumption of controlled substances
non CFC imports aimed at trading on the domestic market as of 1 January 2006;

n on the consumption of other fully halogenated chlorofluorocarbons (CFC);
import of up to 500 kg carbon tetrachloride, 1,1,1-trichloroethane annually to be
placed on the domestic market for much-needed purposes is permitted;

CFCs allowed for use as process agents in production processes;

consumption of hydrochlorofluorocarbons (HCFC) allowed by 31 December 2015;
ban on the consumption of hydrobromofluorocarbons (HBFC) and
bromochloromethane;

ban on the consumption of methyl bromide as of 1 January 2006, except for
quarantine purposes;

collected, reclaimed and/or recovered controlled substances allowed for use in the

.Q an on the consumption of halons as of 1 January 2010;
.
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Table 6.2-2: Persistent organic pollutants

Pollutant LRTAP Stockholm Convention
Convention

Aldrin Annex | Annex A

Chlordane (except chlordecone and

Chlordecone hexabromobiphenyls not

Dieldrin covered by the Convention)

Endrin

Heptachlor

Hexabromobiphenyl k

Hexachlorobenzene (HCB)

Mirex b

Toxaphene

PCB

DDT Annex B

Lindan (HCH) Annex Il and Il Not covered by the Convention

Dioxins/furans (PCDD/PCDF) Annex Il Annex C

Polycyclic aromatic  hydrocarbons Not covered by the Convention

(PAHSs)

A 4

At present there is no production, import, export and ‘QPOP pesticides in the
Republic of Croatia, which complies with the reg in force. Chlordane was
prohibited for use in 1971, aldrin, dieldrin and D i 2, HCB in 1980, toxaphene in
1982, endrin in 1989 and lindan in 2001. Mi ever been permitted for use in
Croatia.

Statutory regulations currently in force in atia allow imports of PCBs and equipment
containing PCB compounds. The PCB compounds are, however, allowed in totally
enclosed uses only. Mixtures of wCBs have never been and are presently not
produced in Croatia, but transfi ntaining PCBs used to be produced earlier. In
Croatia PCB compounds are used in closed systems only (as dielectrics in transformers
and capacitors). The use in open systems (paints, coatings, etc.) has not been

the project "E tivities to Facilitate Early Action on the Implementation of the
Stockholm on Persistent Organic Pollutants (POPs) in Croatia" , defining
activities an res for the reduction and elimination of the production, use, import
OPs. The National Implementation Plan will be prepared in 2008.
@ ol on Heavy Metals, aimed at the reduction of heavy metal emissions, was
) 1998 within the framework of the Convention on Long-Range Transboundary
Pollution and determined measures and methods for the reduction of air pollution
aused by the substances mentioned. The Protocol was ratified by the Republic of

Croatia in April 2007 (Official Gazette — International Treaties No. 05/07) and came into
force for the Republic of Croatia on 5 December 2007.

recorded. Q

The National Im K Plan for the Stockholm Convention was drafted as part of
I
nti

Measures for the reduction of heavy metal emissions include the compliance with
emission limit values for certain combustion and production processes specified in the
Regulation on Limit Values of Pollutant Emissions from Stationary Sources into the Air
(Official Gazette No. 21/07) and with the defined lead content in fuels in accordance with
the Regulation on the Quality of Liquid Petroleum Fuels (Official Gazette No. 53/06).
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Control of Emissions from Vehicles in Road Traffic (ECO test)

During regular annual technical inspections of vehicles, exhaust gases are checked
(ECO test) both on petrol and diesel cars in accordance with the Ordinance on
Technical Inspection of Vehicles (Official Gazette Nos. 136/04 and 11/07). An ECO test
includes a visual inspection of the device and the recording of the exhaust gas
composition. The measured and calculated exhaust gas values are then compared to
manufacturing data for ECO testing or, if these data are not available, the measured
and calculated values are compared with the values prescribed. Since 1 October 2004
the technical inspection may not be certified, if ECO test results show that the vehicle
in question fails to meet the conditions prescribed. Exceptionally, for vehicles not
equipped with a catalytic converter a regular technical inspection may be certifi
exhaust gas values measured do not exceed the values set.

Inspection Control Measures &\

According to the Air Protection Act an environmental inspec’%\esponsible for
inspection control over implementation of the Iaws and regul opted pursuant to

f work of legal and
ntation of the Act and

phyS|caI persons supervised. Inspectlon control over
regulations made thereunder that define limit value
and/or other product quality features is exercis
Inspectorate in the manner as determined by a s al.law. The Air Protection Act has
defined fines imposed on any legal and p

Act and regulations made thereunder. &

Monitoring and Reporting on Pollutant Emissions into the Air in the Area of the
t

Republic of Croatia Under the Interna bligations
The obligation to monitor an §ort on pollutant emissions in the area of the Republic

of Croatia arises from ns of:

e the Convention.o -range Transboundary Air Pollution (LRTAP Convention)
and the P ’\ ating to joint monitoring and evaluation of transboundary
transmissi lutants in Europe (EMEP Protocol);

o the U :§ s Framework Convention on Climate Change (UNFCCC) and the
Kyo

organlzatlonal aspect a decentralized model was established enabling the
Enwronmental Protection, Physical Planning and Construction to transfer a
nt of its activities and tasks within the monitoring and reporting process to
estic public and specialized institutions — bearers of rights. The key role in

meormanon system planning and management, data collection and reporting on
pollutant emissions is played by the Croatian Environment Agency.
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instructions relating to the contents of the study, taking into account the activity planned.
The environmental impact study shall define in detail the contents, the analysis and
methods.

The quality of studies varies, because the data, methods and procedures applied are
sometimes insufficient for a proper assessment. On-site investigations are very rarely
conducted. Due to a relatively high competition between companies carrying out such
studies, their price is falling and they are not able to respond properly to ever-increasing
requirements set down by the regulations and public enquiries.

The application of methodologies to certain issues is often discussed, such as

Therefore more specific guidelines in terms of methodology are needed

0
handbooks should be prepared. The strategic environmental i ct
environmental studies should foster the method of analysing the entire product life-cycle

so as to prevent the benefits derived in one location to be more ha on another.

2 MPA-3. Identification of areas and inhabited areas of t blic of Croatia by
the air pollution level

The document entitled Preliminary Assessment o
(MHS, 2007) includes the evaluation of the state itation of Croatia (description
in Section 4). This delimitation represent foundation for further prevention and
rehabilitation activities as stipulated by the otection Act. A further step is the
enactment of an enforcement regulatior&'di ification of areas and inhabited areas of

the Republic of Croatia by air quality categories laid down in 2006.

ality in the Territory of the State

2 MPA-4. Integrated environm onditions  (transposition from the IPPC
Directive)

For installations who
emissions the operato

ion is likely to produce air, water and/or soil polluting
und, prior to the start of construction and start-up or after a
substantial ch i e operation or reconstruction of the installation, to apply for
integrated e iar%t conditions. Integrated conditions will be laid down aiming at an
integrated N tal protection through the maximum prevention and elimination of
pollution;.primarily on its source, and through ensuring a rational management of natural
resource tion control and establishment of a sustainable balance between human
actid socio-economic development on one side and natural resources and the
nerative capacity of nature on the other. Installations subject to integrated conditions
-method of granting permits for new and existing installations will be determined

QJ e Government of the Republic of Croatia.

2 MPA-5. Certification of internal combustion engines fitted into non-road mobile
machinery

For all internal combustion engines fitted into non-road mobile machinery it is necessary

to lay down the certification procedure.

2 MPA-6. Air protection measures in hew environmental protection programmes of
the counties and the City of Zagreb
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particularly as regards cooperation within the framework of topics of international
conventions and protocols.

2 MPA-12. Education and raising public awareness

Initiatives and air protection education and information projects carried out so far are
few. The funding was provided by the EPEFF, but not solicited by any air protection
project. The public should be made aware of basic air protection principles, possible
options, benefits derived from pollution reduction and measures to be taken by each
individual. Public awareness raising may be a catalyst for any action and may have a
particularly powerful effect on encouraging the application of renewable sources and
energy efficiency.

Education is needed for pollution emitters obliged to report to the Pol ti@ission
Register. Throughout the counties the CEA will organize courses for.emission sources

relating to submission of reports and use of the new software.

7.1.2. Investment-type Measures and Implementation

S MPI-13. Finalization of the national air quality moni

The national network needs to be finalized and su
¢ Additional station in the County of Slavon d-Posavina (Slavonski brod).
The station should make it possible to n or pollution coming from the adjacent

country (Bosnia and Herzegovina), especially from the refinery installations in
Bosanski Brod.

o Establishment of PM,s measurements at national and local network stations.
For the time being PM,s is rﬁ measured by the national air quality monitoring

nted with the following:

network. There are plans t suring PM, s at 9 rural and 5 urban stations.
Rural stations are Desinié Vignjan), Ravni kotari, Komiza, Srd (Zarkovica),
Dugi otok, Neretva Delta, Plitvice Lakes and Kopacki rit, and urban stations are
Zagreb-1, Rijeka-1,..Ba astela, Split and Osijek. As a top priority it is
recommended to ' easuring devices in urban stations so as to evaluate air
pollution effects e particles on human health.

o Establishm zone measurements in the County of Sisak-Moslavina.
(o]

K

Accordin ision of the area of the Republic of Croatia, this is the only zone
where ozon urements are not conducted.
2 MPI- rategy and Plan for the Use of Liquefied Gas on Islands

of Liquefied Petroleum Gas (LPG) on Islands and the Programme for the Use of

ed Petroleum Gas on Islands (2008-2012) with the aim to encourage the use of a
replacement source of energy (LPG) on Croatia’s islands, which is both acceptable in
nergy terms and environmentally friendly. The funding needed for the programme
implementation totalling 34.4 mil. kunas will be provided by the government budget of
the Republic of Croatia under budget items of the Ministry of Economy, Labour and
Entrepreneurship and the Ministry of the Sea, Transport and Infrastructure, and by the
Financial Plan and the Work Programme of the EPEEF. The necessary funds for
implementation of the Programme in the period 2008-2012 to the total amount of 17 mil.
kunas will be secured by the EPEEF. The Fund will finance the preparation of a
publication as part of the information/promotional campaign, pilot projects for installation
of systems needed for the use of LPG and solar energy in facilities owned by the state

%’ er 2007 the Government of the Republic of Croatia adopted the Strategy for
iquefi
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In 2007, the Town of Sisak, exposed to the highest risk of critical pollution levels,
adopted the operational emergency plan as part of the Air Quality Protection and
Improvement Plan. This plan implies that all data on 10-minute pollutant levels are
submitted by a special software from the Sisak-1 automatic measuring station to the
National Protection and Rescue Directorate (County Centre 112 Sisak). In case of an
exceedance the persons on duty in the Sisak INA Oil Refinery, the Sisak Thermal Power
Plant and other authorized persons must be contacted by phone. In case of an
exceedance lasting continuously for 3 hours a shift foreman shall, apart from the above
mentioned, contact the Croatian TV through 112 Centre with the request to put out the
information on the exceedance of the critical level of sulphur dioxide in the area of Si

below 500 nug/m?, the environmental inspection and the Eco-centre
actions.

Preparation of plans is a priority task of other towns as shown in th e below.
Table 7.2-1: Priorities in preparation and revision of emergency p or warning and critical
levels of pollution
A N
Region Pollutants
Town of Sisak SO, (plan in place)
County of Primorje-Gorski kotar — Town of SO, , 05"
Rijeka
City of Zagreb and the Zagreb County S0,, 05"
County of Istria oM
County of Split-Dalmatia 0,2

(2) After installation of the ozone station in Spli

(1) Decision on ozone is to be verified by measur: ew 2007, and measures are to be based on the analysis of the local ozone
formation § bh

To take actions unde gency Plan or, in general, to make a decision on the start

of actions it is necessary to have pollution forecasts available. Such models are already

in place as pa %l itation programmes implemented by some emission sources

(Mlaka Refiner h models should take into consideration major sources which

require applica emission reduction measures, with due regard to the development

of weather forecasts. The models should be easily applicable. At a later stage they will
e

be e required, especially in relation to ozone formation.

Amending regulations that govern the operation of an installation in case
fective emission reduction equipment, during start-up, suspension and test
run

According to Article 128 of the Regulation on Limit Values of Pollutant Emissions from
Stationary Sources (Official Gazette), in case of defective emission reduction equipment
the installation may be continuously run for 24 hours at the most or for a total of 120
hours yearly. This Article should be amended. Firstly, an installation should not be
operated in case of a failure of particulate traps in large thermal power plants, because
this could cause very high pollution with adverse effects on human health. Secondly, the
decision to go on with the operation of the installation must be brought in line with the
Emergency Measures Plan and regulations relating to the field of construction.
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2 MKA-7. Prompt response of inspectors

According to the Environmental Protection Act, inspectors may at any time inspect the
installation and issue a ruling on certain measures, if an exceedance of emission limit
values likely to pose threat to human health, assets and the environment is suspected.
The Action Plan in Case of Critical Pollution Levels must foresee an inspection of the
emission status at sources that are major contributors to pollution in the area observed
as the initial step under the scenario of actions.

7.2.2. Investment-type Measures and Implementation

2 MKI-8. Providing conditions for emergency reduction of emissions fro ati ry
sources and transport (by applying technical and organizational me e
When drawing up the Plan, due account must be taken of technical fea }and costs
of measures. In case of the emergency reduction of sulphur ide emissions, the
solution is the use of low sulphur fuels or a temporary production on. The use of

low sulphur fuels implies that the installation must have a tank available for
low sulphur fuel, which is fairly expensive and not f certain locations. A

production reduction, here relating to refineries in Si and Rijeka and the Rijeka
thermal power plant , entails also high costs an ion of implementation is
limited. Refineries and thermal power plants s of the energy system and

ell in advance. A reduction in
especially delicate task in winter,

therefore every switch in production must be ann
the production of Zagreb district heating pl
tion episode is forecast to last for a

when problems in heat supply might occur.
short time, i.e. from several hours to o y, priority should be given to measures of a

reduced exposure of population. This means that it is recommended to avoid staying
long outdoors and to decrease the.ventilation rates of the rooms (instructions given by
the Regulation on Critical Lev M\ants in the Air, Official Gazette No. 133/05).
The indoor concentrations of S and ozone are half the size of those measured
outdoors. A good level of protection is, therefore, reached already by staying indoors. In
case of the occurrence. o zone levels we speak of a forecast pollution episode
lasting several days, becau zone is formed by chemical reactions of precursor gases
(mainly as a resul and VOC reactions) in the presence of the sunlight. High
concentrations ur during summer, so that actions should focus on transport and
large source o% nd NO, emissions. Here it should be noted that installations can
decrease p \ n order to reduce NO, emissions over a short period of time only,
e

which shoul oroughly analysed from the cost-benefit aspect.

MEASURES TO REACH TOLERANCE VALUES, IF EXCEEDED
Protection Act provides that in the area with the third category of air quality
bilitation measures shall be taken in order to reach tolerance values (TV) in the short
and limit values (LV) in the long run. Tolerance values represent temporarily a milder limit.
The Regulation on Limit Values of Pollutants in the Air (Official Gazette No. 133/05) defines
tolerance values for SO,, NO,, smoke, PM,o, PM, 5 benzo(a)pyrene, H,S, benzene and CO.
These values will be considered acceptable until the date specified by the Regulation, being
31 December 2010, with the exception of PM, s (2015), benzo(a)pyrene (2012) and annual
mean tolerance value for NO, (2014). These deadlines are longer for substances that are
mostly a consequence of traffic-related emissions, whose elimination will take several years.
The tolerance values scheme established complies with the EU Directive on Ambient Air
Quality Assessment and Management (96/62/EC) and accompanying EU legislation on
emission limit values.
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The exceedance of tolerance values or the air quality category Il occurs in urban and
industrial agglomerations of Sisak, Rijeka (Mlaka, Kostrena, Viskovo), Zagreb and Kutina.

Table 7.3-1: Exceedance of tolerance values (TV) as measured in 2006 at national and local network
stations

Station Pollutant Type of exceedance

. SO, 1-hour
Sisak 1"

HoS 1-hour, annual average

Sisak - suburb? H.S, SO, 24-hour
Rijeka 1" H.S 1-hour
Rijeka 2" 03 8-hour and 24-hour
Rijeka-Trogirska H,S, SO, 1-hour

ulica

Zagreb - Prilaz

baruna Filipovi¢a® PMio 2 BT
Kutina 1" H2S 1-hour
Kostrena - Urinjz) PMjo 24-hour
Viskovo - Visevac® O3 8-hour and 24-hour

1) National network stations (

2) Local network stations &

Major sulphur dioxide and hydrogen sulphide polluters are the refineries in Rijeka and Sisak
and the Carbon Black Plant and Petrochemical Industry in Kutina, while traffic-related
emissions, emissions from comb Wts and fugitive emissions contribute to the
particulate matter (PM) pollution. | be noted, however, that a tolerance value does
not imply a risk for health, becau lues surely affecting human health are from ten to a
hundred times as large, exce substances such as suspended particulate matter for
which there is no threshoilc ul effect.

vities required

Additional measu %
2 MTI-(1 S)Q®ntatlon of rehabilitation programmes to achieve the air quality
categO
1)

habllltatlon programme to be applied by the Town of Sisak is in place. INA should

make every effort to rebuild the installations in order to meet the deadlines set. In the

hort run it would be particularly useful if INA introduced a pollution forecasting model

and applied specific emission reduction measures based on forecasts. Some
experiences in this connection has already had the Mlaka Refinery.

Rijeka (MTI-2)

By implementing a programme of short-term measures the Rijeka Refinery must reach
the air quality category Il. Through consistent implementation of the programme the
Mlaka Refinery should prove that measures are both implementable and effective and
the shutdown of the plant not justified, because it would inflict substantial economic and
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social damage. In the meantime the Refinery is expected to draw up a long-term
programme for mitigation of effects with the aim to prove that by applying additional
measures this effect may be kept within limits that make it possible to reach the air
quality category I. With effect from 2010 no tolerance values (TV) will apply and the
Refinery, including all other emission sources in the area, will have to comply with new
more stringent limit values.

Kutina (MTI-3)

The Petrochemical Industry (Petrokemija d.d.) developed a rehabilitation programme for
the reduction of H,S emissions that was adopted by the Town Council late in 2007. The
measures laid down by the rehabilitation programme were given priori

Programme for Air Quality Protection and Improvement in force in Ku re

expected to be implemented during 2008.

Zagreb (PMyo)(MTI-4) &\

The particulate matter (PM,o) pollution in Zagreb comes from various sources: traffic,
large combustion plants, district heating plants, small com ion plants, industrial and
fugitive emissions. When pollution causes are unknown, a r ilitation programme is
enacted by the local government. Within the framework programme it is necessary
to investigate the spatial distribution and dominant i urces. Account should be
taken of the fact that PMy, pollution consists of rticles, sulphates, nitrates and
various forms of pollutants in form of aerosols. ction of PMy, pollution means
the reduction of the PM; s pollution too. Sinc 9 PM, s data have been measured at a
measuring station in Zagreb that in 200 e air quality category Il (Zagreb —
Ksaverska cesta). The PM,s measurement data will be of top priority in relation to air
pollution in urban areas over the next ten rs. When developing the programme for
achieving TVs it should be noted that by 2010 the concentrations are expected to drop
below LVs. Only two years are *fo -term measures, which makes it necessary to

carefully select cost-effectiv . As regards PM, s the LVs are to be met by 2015.
Kostrena (MTI-5) é
ijeka

The particulate polluti e Municipality of Kostrena is a result of emissions coming
from the refinery, the Rijeka Thermal Power Plant and the Viktor Lenac plant. The plan
for Kostrena %r pared in 2008 and the Rehabilitation Programme for Mitigating
the Effects &

is currently undergoing the process of adoption.
= MTItification of actual state in locations that the population complain
OU

s ‘known, in some locations of Croatia, close to emission sources, the population
complains about the air quality, mostly in relation to unpleasant smells and particulate

atter. Local governments should identify the actual state in such locations through
targeted measurements or pollution modelling.

7.4. MEASURES TO REACH LIMIT VALUES, IF EXCEEDED

In 2006 the exceedance of limit values was recorded in 16 towns of Croatia. The highest
loads were recorded in Sisak, Rijeka, Bakar, Kutina and Zagreb. The substances causing the
air quality category Il are in most cases PMyg, NO,, SO, and Os.
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Table 7.4-1. gives an overview of the air quality category Il at individual stations
(concentrations above the LV, but below the TV).

Table7.4-1. LV exceedances at national and local network stations in 2006

Area Pollutant Type of exceedance
PMjo 24-hour
Zagreb-1" BaP yearly average
PM 24-hour
Zagreb—21) 0
NO> yearly average
PM early average and 24-hour
Zagreb—31) 10 yeary &
O3 8-hour
NO early average
Zagreb-Dordiéevaz) 2 yeary d
PMyq 24-hour
NO; yearly average , 24-hour
2) Os 8-hour
Zagreb-Ksaverska cesta
PMyo yearly average , 24-hour
BaP, PM2s yearly average
Zagreb-Prilaz baruna FiIipovi(':aZ) PMyo 24-hour
Zagreb—Peééenicaz) PMyo 24-hour
NO; yearly average
Zagreb-Sigetz) O3 24-hour
PMyo yearly average and 24-hour
Zagreb-Susedgrad? PMio yearly average and 24-hour
Kutina-1" NH3 PM1o yearly average and 24-hour
Kutina-Meteoroloski krug (K3)? NH3 24-hour
Sisak -1" PMio yearly average and 24-hour
Sisak — suburb? PMio 24-hour
Bjelovar - Matice hrvatske? SO, 24-hour
Pazin - kam. Vranja-22) TDM monthly average
Opatija - Gorovo? O3 8-hour and 24-hour
Rijeka - Candekova ulica? SOz 24-hour
Rijeka - F. la Guardia® NO; 24-hour
PM1o 24-hour
Rijeka - KreSimirova ulica®
O3 8-hour
Rijeka — Mlaka® SO; 24-hour
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Kostrena - Urinjz) SO, 1-hour, 24-hour

Kostrena - Paveki® o 1-hour, 24-hour
benzene yearly average
Viskovo - Visevac? PMo 24-satne
Split - Poljud? NO, 24-satne
Sibenik - centre? NO; 24-satne
Sibenik — Vukovac @ TDM monthly average

1) National network stations $
2) Local network stations Q
The following is an overview of additional measures. One of very i pk xisting
measures is the adaptation of large combustion plants to new ELVs, especially those relating
to SO, emissions. v
2 MGA-1. Local plans for air quality protection and improvement

Plans have been prepared for Rijeka and Sisak and t %ostrena and the City of
Zagreb are in the process of preparation. Plans f iSkovo, Nasice, Bjelovar,
Sibenik, Split, Solin and Kastel Su¢urac have yet e drawn up.

The most wide-spread problem is the PMq, nd NO, pollution. In the City of Zagreb
the PM;o values are exceeded all over the c , both the average yearly and short-
time 24-hour values. The PM, 5 value i&n measured at one measuring station in
Zagreb (Zagreb-Ksaverska cesta) and three measuring stations in the area of the
County of Split-Dalmatia (Kastel Suéurac, Sv. Kajo, Solin and Split Centre). For PMj
and PM,5 there is the solidest evi f impacts on human health, or, specifically, of
chronic and acute impacts .on ory and cardiovascular functions. The City of
Zagreb, as the most densel ated area, must start solving this problem as soon as
possible. The measureme w that the largest contribution to pollution in Zagreb

comes from the traffi bustion plants. Rijeka, Sisak and Kutina are exposed to a
somewhat stronger:i large point sources too.

The plans relat 10 Should propose measures to reach the air quality category |
by 2010 (th t e criteria under the Regulation No. 133/05) and 2015 (the second
stage criteria under the Regulation No. 133/05) respectively. The plans for NO, should

prop res to reach the air quality category | after 2014.
mn with NO;, lies mostly in the fact that it is traffic-related, with the exception of
. Split and Solin where a part of emission probably originates from the cement
t.

aonsultations held with towns that have not yet adopted plans show that human and
financial resources to address this issue are lacking. In order to be able to determine
cost-effective measures that comply with the sustainable development principles it is
necessary to carry out a high-standard and expert survey of the state. Decision-makers
are basically not willing to finance preliminary research needed, which includes traffic
studies, extra measurements, modelling and development of a spatial emission cadastre.
It is therefore vital to secure stable sources of finance at the level of the local community,
taking into account the damage caused by air pollution. The State may help by funding
general studies, research and pilot projects. This Plan proposes the preparation of a
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national transport sector study (Section: Transport) intended to assist local communities
in formulation of a cost-effective policy.

SO, emissions in Rijeka and Sisak arise from the operation of refineries and partly
thermal power plants. This should be solved by implementation of the ELV regulation,
which implies the use of low-sulphur fuel oil after 2010. The City of Zagreb has banned
the use of coal in boiler-houses. The existing coal-fired boiler-houses in the city are to be
replaced and it is necessary to continue introducing the gas grid and extending the long-
distance heating system. District heating plants should be constructed as cogeneration
plants and actively involved in the promotion of energy efficiency measures and the use
of renewable energy sources. New constructions and refurbishing of public institutions
should meet the highest energy conservation standards.

Pollution coming from excessive deposition is connected with local sournown
sible.

polluters and all related problems are to be solved in the shortest time pos

Measures for the reduction of ozone concentrations are discussed%cti 7.6.

2 MGA-2. Programme for technical and financial supp aration of local air
guality protection and improvement plans — financi centives of the EPEEF

Former experience shows that in towns with LV..or exceedances much has been
argued over polluters and their contributions_to n. Some shift the blame on
somebody else and local sources point th er at transport and small combustion
plants. Surveys that might give answers are ely commissioned. For most of the
towns such surveys are too expensive& ources are not willing to provide funds
because not obliged by the law. Human resources are insufficiently competent for
preparation of such plans and consulting firms fail to provide adequate answers. The
state of the environment rep Wstrate a low level of knowledge, even the
ignorance of elementary facts. ple, from many plans it is evident that 'experts'
sum up emissions of vari nts and produce total figures, which is professionally
the establishment of a technical and financial support

unacceptable. The Plan.e
to the preparation an plementation of local air protection plans. This support will be
particularly neede owns start combating ozone, very small particles, smog and

toxic substances:
Resolution \ elating to LV exceedances will be largely assisted by the following
measures.that are laid down by the current legislation or would be taken regardless of

the PO
) Further extension of the gas supply system throughout Croatia and giving
Q ity to the use of gas in small household combustion plants
atural gas has been available for the towns of northern Croatia for a number of years
already. The construction and start of operation of the gas pipeline from Pula to Karlovac
in November 2006 provided the possibility to introduce the gas supply system into the
counties of Istria and Primorje-Gorski kotar and to improve gas supply of the County of

Karlovac. A gas pipeline branch to be constructed on the route Bosiljevo-Split will mean
the extension of the gas supply system towards Dalmatia.

The available volumes of natural gas in Croatia will play a key role in the reduction of
PM,o and NO, pollution. At present cogeneration plants in Zagreb, Osijek and Sisak are
powered by natural gas and fuel oil, but gas supplies do not suffice at production peaks
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and the highest levels of air pollution. Certain supplies of gas are secured by storing gas
in underground gas storage facilities, but the overall gas supply and size of underground
storage facilities of INA are insufficient. Priority should be given to the use of gas in small
household combustion plants, while in thermal power plants it should be used in high-
efficiency cogeneration plants for energy conversion.

It is expected that after 2012 Croatia might be allocated new gas import quotas, which
would provide good conditions for the reduction of PMyq and NO, emissions in all towns,
especially in Zagreb, Osijek and Sisak. It should be noted that NO, emissions are also

produced by gas combustion, but the volumes are 30-50 per cent below those coming
from the use of liquid fuels. . li

The objective of eliminating emissions from towns may be accom
long-distance heating. Croatia has a long tradition of the use
systems. Simultaneous generation of electrical and heating energ

d by applying
zed heating

companied by

< MGI-4. Encouraging the use of centralized heating systems in town O
ntrali

the generation of useful energy at an efficiency factor of 75 — er cent.

2 MGI-5. Giving priority to the use of gas in cogen i :;nts
The use of natural gas in classical direct-process ions, in existing thermal power
plants and as a substitute for fuel oil or co either cost-effective nor is it a solution
that should be fostered. It should be not 40 per cent of energy is lost in this
way. The use of natural gas must focus ew high-efficient cogeneration plants.

In the period 2000-2005 the con
cent on average. The growth.me
fuel at a rate of 5.2 per ce
by 2 per cent. In 2005 the ¢

of fuel kept increasing at an annual rate of 4.4 per
oned is a result of a marked increase in the use of diesel
e last five years, while the consumption of petrol dropped
uel accounted for 53.9 per cent and petrol for 38.4 per cent.
or 99.7 per cent of traffic-related fuel consumption, the rail

Road transport ac e
transport for 2.4 & the public transport for 1.8 per cent, the air transport for 5.2 per

7.5. MEASURES FOR THE RED W TOTAL TRAFFIC-RELATED EMISSIONS
ption

1 per cent.

of the exis ehicle fleet is about 10 years on average. The number of vehicles increases
yea 4-5:per cent. An important segment of traffic in Croatia are the transit and the
t ort. In these transport forms the fuel consumption will continue to rise.

cent and othﬁ
In 2004 t!: 1.65 mil. vehicles in Croatia, of which 1.29 mil. passenger cars. The age

Internal combustion engines produce a number of harmful substances: nitrogen oxides
(NOx), volatile organic compounds (VOC), sulphur oxides (SOy), carbon monoxide (CO),
greenhouse gases, fine particulate matter (PMq, PM,5), heavy metals, benzene, 1-3
butadiene, formaldehyde, acetaldehyde and other toxic and potentially toxic compounds.
Those emissions primarily depend on the vehicle/engine technology and fuel properties. In
view of the fact that the efficiency of emission reduction techniques used in vehicles depends
on the fuel too, effective measures must include standards for fuels and standards for
vehicles/engines. Apart from measures for the reduction of emissions coming from vehicles,
another effective measure is the substitution of road transport with other forms of
transportation.
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Udio emisija oneéi$cujuéih tvari iz prometa u ukupnim emisijama onecis¢ujuéih tvari u 2005. godini
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Fig. 7.5-1: Share of traffic-related pollutant emissions in total emissions of s in Croatia in

2005 (Source: EKONERG, 2006)

(Prijevod u grafu:

Naslov: Share of traffic-related pollutant emissions in total e?’%of pollutants in 2005

U redu ispod grafa: ¢estice = PM

Tekst desno: - Other

- Air transport ?\
- Non-road transport Q~

- Road transport )

Emissions of CO and NMVOCs show a decreasing trend, while emissions of other pollutants
remained at approximately the same level. The NMVOC emissions are decreasing due to
the falling share of petrol in the co ion and less fugitive emissions from new cars. In
2005 the number of cars equipp alytic converters was 552,000 and is rising by 10
per cent annually (vehicles in stations for technical inspection of vehicles).
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Fig. 7.5-2: Trend of emissions caused by road vehicles in the period 2000-2005
(Source: EKONERG, 2006)
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(Prijevod u grafu:

Naslov: Trend of total traffic-related pollutant emissions
Ispod grafa: Year

Tekst desno: Cestice = PM)

Traffic-related emissions will be the most difficult to abate. The measures relate for the most
part to technical improvements of motor vehicles and their implementation is making very
slow progress. In the car industry the legislative requirements are to be announced 5-10
years in advance and the total replacement of the fleet takes as long as 20 years.

To reduce total traffic-related emissions, a mere increase in energy efficiency of cars or a
reduction of emissions of exhaust gases from motor vehicles cannot suffice.

transport system should be reorganized and the need for travelling and tra es
reduced. For that reason Croatia needs to place greater emphasis on the est tof a
sustainable organization of the transport system. A major breakthrough can be made in this

area only, because measures relating to the efficiency of vehicles and emission reductions
are in the hands of technology owners and will be a result of glo reements made
between the car industry and fuel producers.

The following measures relating to the transport sector are %Vn addition to those
-re

provided by the National Environmental Action Plan. Tran ted measures are also
included in Section 8.

o MPRA-1. Spatial and urban development ing on the sustainable transport
principle
The spatial and urban development planning:are to reduce the need for travelling, raise
the attractiveness of public transport, promote the use of non-motor transport and
encourage the transport of g people with low fuel consumption and low
emissions. These principles. s e taken into account by each plan and their
inclusion in county plans luated through strategic studies.

2 MPRA-2. Higher fir@ incentives of the EPEEF for sustainable transport

projects \

The EPEEF %w e higher financial resources for the preparation of sustainable
transport p % motional activities for cleaner transport and pilot projects of good
transport.practices, and co-finance project implementation. The preparation of transport

projects i easy, because it requires cooperation of various sectors, and local
gove @ s lack good transport studies and databases on traffic density.

A-3. Preparation of the study “Analysis of the Possibility to Reduce Traffic-
related Impacts on Air Pollution in Towns of Croatia”

This study should answer certain questions put by local planers and town governments.
It is expected to help in the preparation of town plans and development plans, including
air quality protection and improvement programmes. An analysis should, for example,
cover the selective restrictions in the access to pollution zones, justifiability of large town
garages, parking lots and garages at town entrances, the possibility and ways of
encouraging the use of bicycles, subsidies for good quality public transport, benefits of
town tunnels and underground transport, introduction of electric vehicles, technical
possibilities of intelligent traffic regulation, etc. Measures should be analysed from the
aspect of costs and benefits, and possible financing methods recommended. A good

74



Gl

‘ypum paldwod aq pjnoys sdiys 1o} suonenfal uoiuaAuod 1OdYVYIN dUL

sdiys 1o} suone|nbal JTOdy VI 0 uoneoljddy 'L-VtIdV\IE
Jo} o|geyins sI pue ||| pue || AloBeies Ajjenb Jie 8y} Yum SUMO} Ul SaInse ..
-doy Jo 8uo sI siy] ‘s|en} pinbil jo 8oud 8y} ueyy Jamo| Ajqelapisuod sl seﬁ 0 eul,

90UIS ‘9ANUSOUI OlLoU02a Buods e sAolus ainseaw siy| (g uonoag) so e 9916
JO suoissiwa ay} Buipnoul 20g pue SOOAINN 10 SuoISsIWS ay} seonp\b‘ sn ayJ

spue|sl uo pue 1iodsuen a1gnd ul Ajel1dadsa ‘|janjoiq p\%a

Jolew ay} se oiyed; ayj pue ||| pue || AlobBajeo Ajen 1 UIm sumo) o) ajqeoldde
S| alnseaw ay] "sJeo Jabuassed ua) se ¥}onJ} suo ‘s3I O¥N3 98Iy} Se uoISSIWS

ay1 seonpoid A10691e0 | OYNT 8yl Jepun 8|0l 1Y) palequiawal aq pnoys 1|
&medse [eIoUBUL pUB SAlBJSIUILPE

pue Auenb e uo ainsesw 8yl Jo sl%ﬁuuouuow Jo poyew a8y ‘Anus 8yl

SN '9-VddN &

"Jo)n|jod

Bunowuysal pue Buibieyo jo uoneziuebio: |eol 1 ‘eud)uo yoeoidde aA09|9S ‘UOISSIWS
ay} uo Buipuadep obieyd JO jJunowe Bajeo sjoiyan ayy Amuspl 0} Alessadou

sI ¥ uoneyusws|dwi [euonesado { ‘pejeulwsssip Apjuanbasgns saousliadxa
poob pue j09loid-1o|id e Aq pa pinoys ainsesw e yons Bunusws|dwi jo Jauuew
ay] -ainseaw uononpal uopnjjed oIye ue panold aney Anus yons oy Buibieyo
9AI}09|9S Jo/pue So|2IYaA Biy Jo Aius ayj uo ueq ay} SpIMPlIOM SUMO} Auew U|

(Nd pue DOAINN “ON ‘0D) sauoz uonnjjod

ybiy oul sepgqeem 9yl 10j Buibreys pue Bunoisal Jo 19afoud 10|14 'G-VHdN &

BAI109)|0

*10]08s llodsuel) 8y} pue $a2Inos
M oISSIW® JO alseped G| e aledald 0} papuswwodal osje ale |||
5 Ajjenb Jie ayy yim sumoy ay| ‘Buljjepow pue sjuswainNsSeaw [BUOISEI0
S JOW 8SNn 0} papuswiwodal si ) ajels ay} Jo ainyoid a1e|dwod e uleyqo o]
d 0] 108dsaJ yum 1no paled aq pinoys Buiuoz ‘ind20 0] Aj@yI| 8Je S|9AS| SholIeA
MO} U| "Seale UeqJn aJijud JSA0D JOU Op SUOIB}S }JOM}SU |eD0| pue |euoljeN

S19911S pue SpPeol JO [9A3] Yl 1e SUMO] Ul 31B1S ay] Jo uolenfens ‘7-vddiN &

"9AI}09}49-1S0D J0U S| SASAINS JO uoniadal
BU} pue SaIpN)S Yons J0} S82IN0sal uewny padxe AIBSSaoau yoe| S8iunod ay) JO 1SON
‘sjuswultanob |eoo] jo uonedpied ajqissod yym ainyoniiselyu| pue upodsuel] ‘eas Jo
AnsiullN 8yl pue 43343 @Yl Aq pasueuly aq o} Apnis e dojaaap 0} pasodoud si 3| “yalisO
pue galbez AQ pamojjo} uayl sem yoiym ‘Oddd3iN @yl Aq paledasd podsuedy ongnd
ul [9SaIpolq JO 8snh 8y} Joj Apn}S SSBUBAIIDBYS-}SOD 1Sll} Y} ‘@oueisul 4o} ‘si ajdwexs




9/

"9]0UM B Se We)sAs00e

ue Jojpue WweisAsoos ue Jo Jed e aq Aew We)SAS008 Ue JO JUBLWS|S BAIIISUSS W "Pajoadxa S| JUSIUOIIAUS

8U} Ul [BNPIAIPUI BAISUSS O1j108ds B Uo Josye [njuley jueoiyiubls ou ‘eBpsjmouy Jussald 0} Buipioooe ‘Yolym mojaq
SOOUBISNS [NJUWIBY SI0W JO BUO 0} 8INSOAXS JO [9AS] BU) JO SIS SAEHIUEND B SE pauyep si peo| [eonud

:sjunowe Buimojjol eyl Aq 0661 01 paiedwoo paonpal g PINoYs SuUoIssIwa 00z Ul

"8U0ZQ |8A8|-PUNOIS) pue uolesiydosng ‘uoneolIpIDY

JO jJusWaleqy Y} U0 [090)J0Id BY) UM S0UEpIodde Ul SDOAIN Pue ¢HN “ON “0S
JO suoissiwe Bulonpal Jo aA0s[qo 8y} 18S Sey eleol) ueld |eluswuoliAug [euoleN sH Ag

‘Aydesb
pue Jie ay} jo suonenalid Ajlep o} anp |npamod aiow aq Aew sjpedwi [Bo0| (Susy I
'6°9) ueaueLIBUPa|\ Y} Ul JeY) pajedlpul saloljod Juswalege auozo [9AS]-punolb u Ul
JO Juswdojanap 8y} 40} papasu SABAINS JO YJomawely ay) UIYIM JNo paLied adoing uoz
[ea1dAy Joy Buljepow uonnjod ‘uiadsuod Alewld ay) Jo seale ale el)s| pue @ Jo Aeg
ay) Ajjeloadse pue uolbal |e}sSeod a8y 'S92IN0S UOISSIWS S AUNoD ay) S1S0Q BAISS8IXD
Bulnejus jou sainsesw Aldde pue ajebiseaul 0} Alessadau SI . ‘UOIUSAUOYD) V1M1
ay} Japun suonebigo 0} Buipioooe suoissiwe Josinoald |ejo} Jo uoid ay} wouy uedy
Q

"suolje|nojes pue sjuswnoop uadxa ybnou
Jo Buluyap ayy ul paAjoAul sdnosb Bupom snosswinu JO ¢
siy| ‘joo0joid ay) Japun suonebijqo jo uonejuswaldwi
eneol) ‘Buninoqybiau sy Ajjeioadss ‘saLiunod Jayjo
Joj spuadap enjeot) ul anssi siy} JO UolNjosal 8y} aoul
Binquayios ay) Japun suonebiiqo ay} yym Bulk| 9| ueadoing ayj 1e Apulol panjos
aq alojalay) pinoys wajqold siy| ‘ue|d Jemod 1 ulwold 8y Jo sBuipunouins ay)
ul Jo gaibez ‘exaliy ul painseaw 9SOy} papaadxa S)SIpe) pue Bysieye|\ Ul suonels |ednl je
SUOI}BJJUBDOUOD BUOZO [9AS]-pUNOIB JBey) PaMoys SBM }I SUOIjOaS snolAald U] “S82Inos AJjunod

n

-Ul WOJj SBWO0D BIle0I) Ul BUOZO |9AS]-P e uolisodap |ejo} Jo ped e Ajuo ‘salunod
ueadoung Jayjo Jo Ajolew ayy ul © npe S} uo sainseaw Bupe) Aq 8uozo [9A8]-punolb
pue uonesiydona ‘uonesyipioe Jo §9| d 8y} A0S 0} d|ge Jou S| eneos) Jo algnday ayl

S3ALLIAILOV ANV S34NSVIN TVNOLLIAAV "1'9°L

3
«:" "Ju99 Jad ot Jo |ejo) e Aq paddolp sey

uoneolpioe 0} Bunnguiuoo seseb Jo uoissiwe sy -Buiseasoul Ajjenpelb usaq aAey EHN pue

IAIpul Jo suonebiiqo

ul uonedoiued saidwi

S B Ul pajsalajul 8q jshw
uoISSIWa uo ued Jsow ay)
AUOD dV.1Y7T 8y} pue |000]0.d

*ON JO suoissiw A 1U82al U] U890 Jad gz awos AQ eluowwe pue *QN JO SUOISSIWS ay}]
pue Jua9o Jad z9.se yonw se Aq paddolp suoissiwa ¢0S ay} 066] O} paJedwod Sy "SuoISSIWS
seb pi uoiodnpas ay} Buipiebas epew usaq sey ybnoiypesalq Jolew e eneosd Ui

uaburns

pue pasinal 8q UO0OS ||IM |020j0id Binquayjos eyl Ag j10s sejonb uononpal
uoIssI 8y} uoseal jey} Jo4 ‘sieak aiow Jo us} Ul parsiyoe aq Ajuo Aew y/.w/Bn 0009
molaq uonejabana 1o} (07 LOV) sw/br o 8A0ge 8ouepPosIXd Paje|NWNIOE UR JO 8AI08[qo wle)
-buoj e ‘Ajjeonsijeay ‘adoing ssoloe parsiyoe aq Ajpiey [Im yjeay uewny joajoid 0) papasu
cw/Brl 0z| jo suopnesnusouod 8uozo joble} ay| uonejebaA 1s810) JO JuSD Jad Gy JOA0D [|IM
20UBPBBIXd Y] 010z Ul ‘uoneoiydosina spiebal sy Juao Jad Qg O] JuUnowe [|Im 1 0L 0Z Ul pue
pue| }S8.10} 8y} JO Jusd Jad Q9 UO puno} SEM UOIROIIPIOR. JO 90UBPa3IXd UR 0gE| U] ‘@doing Jo
Jed jealb e ul papesoxe aq ||iis [|IM ,, S18jeM 80elNS pue swa)sAsoos }s810} Jo uonesiydoline
pue uoleosuiploe 0} buieljal speoj [eond ‘[000jold Binquayjos ayy jo uonejuswadwi aydsaq

dANOZO 13A3T-ANNOYUO ANV NOILVIIHdOY 1N
‘NOLLVYOI41AIOV 40 S193443 3SYIAAV 40 NOILVOILIN ¥O4 STINSVIN 9L




SO, 61 %

NOy 0 %
NMVOC 14 %
NH; 19 %

2 MZA-1. Preparation of the national plan for the reduction of emissions of sulphur
dioxide, nitrogen oxides and particulate matter from large combustion plants

By the end of 2008 the MEPPPC will prepare a comprehensive national pla e
reduction of emissions of sulphur dioxide, nitrogen oxides and particulate rom
large combustion plants and gas turbines.

o MZA-2. Implementation of the National Plan for the Reduction of@s from

Existing Large Combustion Plants and Gas Turbines

By the end of 2007 the operators submitted programmes
of SO,, NO,, and particulate matter into the air and repo
set by the recent Regulation on Limit Values of Pollutant i

Sources into the Air (Official Gazette No. 21/07). ions are expected to drop
considerably by 2012, not so much owing to rebuildi e installations as through the

construction of new substitute combustion p . The Croatian Electric Power Industry
has chosen the strategy of an accelerat Qﬁyout of old production units and the
replacing of old units with new high ﬁc‘: natural-gas-fired plants. Installation of
desulphurization plants and DENOX equipment would not be cost-effective for old
boilers. By 2012 one 230 MWe g%@ogeneration plant will have been constructed

in the Sisak Thermal Power PI t for heat supply) and one 100 MWe plant in
the Zagreb Heat and Powe % MWt for heat supply). This will contribute to the
reduction of fuel oil cons ion-in thermal power plants. After 2010 the sulphur content
in fuel oil shall be below 1:per.cent, which will substantially reduce emissions of SO, and
indirectly of PMyq fr I power plants in Zagreb, Rijeka, Osijek and Sisak.

2 MZA-3. Pro a% r the reduction of VOC emissions from activities with ELV
exceedanc 9\

The Regulation on Emission Limit Values provides that by the end of 2007 programmes
for.t % ction of VOC emissions must be drawn up for activities producing excessive

sions of VOCs.

easures to meet the same

reduction of emissions
plying with ELVs as
ssions from Stationary

-4. Setting national emission ceilings and determination of framework

Croatia is bound to transpose the EU Directive 2001/81/EC on national emission ceilings
for certain pollutants (NEC Directive). The NEC Directive has been adopted as an
implementation instrument of the Gothenburg protocol, but emission ceilings for certain
states are even more stringent than regulated by the Protocol. Here account should be
taken of the announced revision of the Gothenburg protocol and the NEC Directive.
Emission reduction quotas and implementation rules will be defined by a special
regulation.
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It is necessary to analyse and define emission limit values for POPs, or technical
measures for the reduction of POP emissions in those production processes that are
potential sources of POP emissions, such as:

¢ pulp production using elementary chlorine or chemicals generating elementary
chlorine for bleaching;

secondary copper production;

sintering plants in the iron and steel industry;

secondary aluminium production, and

secondary zinc production.

2 MPOA-2. Issuance of technical guidelines on the reduction/eliminati
production and use of substances and products containing POP rthe

Stockholm Convention \
Technical guidelines on the reduction / elimination of the pr d@and use of

substances and products containing POPs, which will be detailed POP inventory,
should be issued with the aim to reduce / eliminate the discharge of by-products into the
environment.

2 MPOA-3. Enacting a programme for implementati o] e IPPC Directive and
application of best available techniques for reduc issions of POPs
A programme for the application of the principle. o vailable techniques is in to the
process of preparation. The programme 4@; ollow the guidelines from the UNEP

document Best available techniques T best available practices (BEP) for
reducing and/or eliminating emission of by-products.

2 MPOA-4. Development and application of the system for controlling the
implementation of regulation

The control over implem f regulations requires an efficient inspection control.
The inspection control.s needs to be improved for the sake of an effective control
ations on POPs.

over implementation ¢ @

2 MPOA-5. Volu a&eements with companies or industrial groups
One of the N ntal environmental policy determinants that complies with the EU
environ al policy and requirements arising from the Stockholm Convention is the
establishment  of the partnership between economic development and environmental
standa A partnership approach may be established through agreements made with
pa or industrial groups that aim at reducing / eliminating the discharge of by-
s into the environment. Special agreements and benefits should encourage

nvestments into environmental protection, introduction of cleaner and sustainable
technologies and application of BAT technologies.

o MPOA-6. Mapping of critical loads of heavy metals and establishment of
monitoring

The methodology of mapping critical loads of heavy metals was identified in the context
of the international cooperative programme on "Mapping and Modelling of Critical Loads"
under the LRTAP Convention. These mapping activities cover ecosystems, vegetation
and surface waters. In Croatia mapping has yet to be carried out and adequate
monitoring proposed on the basis of threat assessment.
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S MPOA-7. Reporting and public information activities

Activities of educating, reporting and informing stakeholder groups and the general
public are of utmost importance for a successful implementation of the Plan. They are
aimed at providing an easy and timely access to information and encouraging and
facilitating participation in the decision-making process. It is necessary to develop
information exchange mechanisms and educational programmes and to organize
trainings.

The programme of activities should include:
e development of educational programmes and organization of fr %
implementation of the Plan;
e preparation of instructions, assessment of the progress made in i ion of
the Plan and reporting in line with the requirements un th ockholm

Convention;
e providing the general public and all stakeholders %n rmation on

implementation of the Plan. V

2 MPOI-7. Phasing out substances and products po d with POPs or likely to
generate POPs, handling and final disposal es polluted with POPs,
remediation of sites polluted with POPs

According to the requirements of the Stock onvention it is necessary:
e to elaborate objectives and imple tation procedures for phasing out substances
and products polluted with or likely to generate POPs;
¢ to elaborate implementation procedures for handling and final disposal of wastes
polluted with POPs;

e to identify potential loca ted with POPs and elaborate objectives and
implementation procedure mediation of such locations.

O
©
Ko
%
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the level of emissions for the base year for implementation of its commitments under Article
4.2 of the Convention."

On 27 April 2007 the Croatian Parliament passed the Act to Ratify the Kyoto Protocol to the
United Nations Framework Convention on Climate Change (Official Gazette — International
Treaties, No. 5/07). On 28 August 2007 the Kyoto Protocol came into effect for the Republic
of Croatia as the 174" country that ratified. With the aim to ensure the implementation of
commitments assumed by the Parties with regard to the reduction of emissions defined by
the Protocol, a decision was taken laying down procedures and mechanisms relating to the
compliance with the obligations specified. Regarding quantified emission limitations the
decision provides that should the emissions of a Party in the period 2008-2012 exceed the
assigned amounts, this exceedance shall be multiplied by 1.3 and subtracte

assigned amount for the second commitment period 2012-2020.
8.2. EU CLIMATE CHANGE POLICY ?\

The European Union is a world leader in global efforts to com change and intends
to keep this position in the future. It has been recognized th of taking early actions
far surpass the damages likely to occur in the fut sks with regard to the
competitiveness of the European economy. The firs -2004) and the second (2005-)
European Climate Change Programme charted the lo route towards economy based
on a minimum of carbon and major change energy generation, consumption and

transport. &

In 2003 EU emissions accounted for 14 per cent of overall global greenhouse gas emissions.

Under the Kyoto Protocol the EU pled%educe emissions by 8 per cent (EU-15), at the
e of fl

same time agreeing on a certain de ibility allowed by an internal reduction scheme
for certain states. %\

The EU Environment Council supports the target of limiting the global temperature rise to a
maximum of 2°C in compz n:\ the pre-industrial era. In this regard the EU has recently
set the emission reducti of 20 per cent in 2020 against 1990, and is even ready to
reduce emissions b 0 per cent, provided that other industrialized countries do the

sare. \%

Q 8.3. GREENHOUSE GAS EMISSIONS IN CROATIA

entory of greenhouse gas emissions of the Republic of Croatia has been
prepared according to the guidelines of the UNFCCC Secretariat and the
odology introduced by Intergovernmental Panel on Climate Change'' since 2001, when
it was developed for the first time in the context of preparing the First National
Communication. Until now Croatia has submitted to the UNFCCC Secretariat four reports on
emissions, the last one in 2008. Each report shows improvements in the accuracy of
inventory in terms of methodology and input data. Within the framework of the annual
communication Croatia is bound to make recalculation of the entire series of historical
emissions from the last year to the base year 1990.

The
co

" Intergovernmental Panel on Climate Change - IPCC
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According to the Decision 7/CP.12 made by the Conference of Parties to the UNFCCC
Croatia was allowed to add 3500 Gg CO, eq to the 1990 emission, which means that
Croatia's base year emission amounts to 34620 Gg CO, eq."?

In 1990 the aggregate greenhouse gas emission was 31124 Gg CO, eq and in 2004 29432
Gg CO; eq. In 2004 carbon dioxide (CO.) accounted for 76.6 per cent, methane (CH,)
emissions for 10.2 per cent and nitrous oxide (N,O) for 12.4 per cent of emissions. The rest
were hydrochlorofluorocarbons (HFC, PFC) and sulphur hexafluoride (SFg).

Table 8.3.-1:Greenhouse gas emissions/removals in the period 1990-2004 (Gg CO; eq),

by sectors
Average
Sector 1990 1995 2000 2001 2002 2003 2004 rise
2000-2004
%
Energy 22,489 16,391 18,858 19,907 21,137 22,536 22,050 3.8
Industrial processes 3,930 2,021 2840 2,816 2,704 2,823 3,181 2.8
Agriculture 4,406 3,121 3,095 3,196 3,235 3,278 3,558 3.4
Waste management 298 380 475 504 533 555 642 7.2
Total emission 31,124 21,913 25,268 26,424 27,609 29,192 29,432 3.7
Land use change and -14,437 -20,535 -19,285 -17,777 -16,796 -16,648 -16,321 -4.2
forestry
Net emission 16,687 1,378 5,983 8,647 10,813 12,544 13,111 17.8

Table 8.3.-2: Greenhouse gas emissions/removals in the period 1990-2004 (Gg CO,-eq),

by gases

Greenhouse gas 1990 1995 2000 2001 2002 2003 2004
Carbon dioxide 23,035 16,250 19,417 20,434 21,498 22,883 22,551
Methane 3,233 2,532 2,544 2,690 2,745 2,925 3,015
Nitrous oxide 3,920 3,123 3,284 3,251 3,317 3,221 3,677
HFCs, PFCs, SFs 937 8 23 49 49 164 189
Total emission 31,124 21,913 25,268 26,424 27,609 29,192 29,432
Carbon dioxide (removal) -14,437 -20,535 -19,285 -17,77 -16,796 -16,648 -16,321
Net emission 16,687 1,378 5,983 8,647 10,813 12,544 13,111

12 During preparation of the Air Quality Protection and Improvement Plan for the Republic of Croatia
the Greenhouse Gas Inventory Report for the Period 1990-2005 (NIR 2007) was prepared too. Due to
the recalculation made in certain sectors the greenhouse gas emission in 1990 amounted to 31,552
Gg CO, which is by 1.38 per cent higher than in the previous report that covered the period 1990-2004
(see Table 13-1).
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Figure 8.3-1 shows the contribution of individual sectors to the overall emission and
greenhouse gas sinks in 2004. The major contributors are the energy sector (74.9 per cent),
agriculture (12.1 per cent), industrial processes (10.8 per cent) and waste management (2.2
per cent). This structure with some slight changes remained during the entire observed
period from 1990 to 2004. In the period 2000-2004 the emission increased at a rate of 3.7
per cent, except the energy sector (3.8 per cent). The “coverage” of greenhouse gas
emissions by the removal of carbon dioxide in the forestry sector amounted to 55.5 per cent.

The total greenhouse gas emission per capita in Croatia is among the lowest in comparison
with the EU and Annex | countries. The total contribution of Croatia to greenhouse gas
emissions is particularly low from the aspect of net emissions. Over a half of emissi [
absorbed into the forest increment. The share of emissions coming from ¢

and the fact that electricity coming from other republics of ex-Yugoslavia
compensated by larger imports in the period until recently. \

|
Gg CO2 eq

40.000

30.000 - ;

20.000 - : :
10.000 |
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Figure Greenhouse gas emissions and removals by sectors in Croatia in the period
1990-2004 (Gg CO; eq)
Q u slici: Year
- Energy - Industrial processes
- Agriculture - Waste management

- Land use and forestry

8.4. OBJECTIVES BY THE YEAR 2012

The objective is to restrain the rise in greenhouse gas emissions in the period 2008-
2012" in order to reduce the overall emission of such gases by at least 5 per cent

% Seen as the annual average in the period 2008-2012.
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below the base year level. This objective is to be accomplished by application of cost-
effective measures, possibly without any significant international trading in emission
reduction rights.

Individual objectives set for the period by 2012 are as follows:

o establishment of necessary organizational and administrative capacities for
implementation of the UNFCCC and the Kyoto Protocol;
o expediting to a maximum degree the transposition of the EU acquis communautaire in

the field of climate change;
integration of the climate change policy into sectoral strategies; %
r

active participation of Croatia in development of the commitment sch
period after 2012;
e establishment of a research and development programme on climate \ ues.

The principal measures are:

¢ use of renewable energy sources;
e energy efficiency improvement in generation, transmission d consumption of

energy,
e use of low-carbon fuels, particularly natural gas; %
e measures in industrial processes, where cost-effective;
e waste management measures.
Specific priority measures are: ?‘

e use of wind power plants;

use of biomass for heat generation;

improvement of insulation and energy efficiency in building construction;
use of biomass in cogeneration-plants;
use of biodiesel and other bi Mnsport.
These measures have been given
and contribution to objectives o

The following is an ov w

have been identified, mostly regulations or a financial scheme.

implementation instr%
8.5.@?ES AND ACTIVITIES IN ENERGY GENERATION SECTOR

The ene % eration sector includes installations for generation of electrical and thermal
ener blic power and thermal power plants and installations for the production and
pr f oil and gas.

ity from the aspect of development benefits, feasibility
climate change.

ajor activities and measures. For each measure the main

or activities and measures are:

2 MCI-1. Promoting the application of renewable energy sources in electricity
generation

By 2010 the share of renewable energy sources in electricity generation will be
minimum 1100 GWhl/year, i.e. 5.8 per cent of the total electrical energy. The
greatest part of this production will be realized by the construction of wind power plants,
followed by biomass, small hydropower, geothermal and solar plants. The application of
renewable sources will be the major contributor to the reduction of greenhouse gas
emissions in the period until 2012.
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At present Croatia has a total of 17.15 MW of installed production capacities in wind
power plants in two locations: on the island of Pag (VE Ravne-1) and in the Sibenik
hinterland (VE Trtar-Kritolin). The construction of further wind power parks with the
capacities of 10 — 30 MW is in the process of preparation and has aroused great interest
of domestic and foreign investors. In 2006 the Croatian Electric Power Industry (HEP)
founded a separate company HEP Renewable Energy Sources with highly ambitious
construction plans.

Croatia has relatively great potentials for the use of biomass coming from forestry,
agriculture and wood processing industry. This relates to the use of biomass appearing
as a by-product and wastes generated in forestry, agriculture and industry. For the time
being energy plantations (plantations of quickly growing trees, energy gras

and oil rape plantations) are no suitable solutions for Croatia.

Croatia’s power system includes currently 16 small hydropower pl SX e total
capacity of 27 MW (5-MW power plants) of which two are industrial.and three are
privately owned. These last were constructed in 1997. It is expect at by 2012 about
ten new power plants with the total production capacity of 24 G in 2010 will have

been constructed. V
o
e

As to the use of other renewable energy sources, th geothermal energy has
good prospects, especially for heating purpose seeable capacities for

electricity generation by the year 2012 are about ‘% .

This measure is implemented by the Reg the Minimum Share of Electrical
Energy Produced by Renewable En es and Cogeneration That Are
Encouraged (Official Gazette No. 33/0% has set the targets with regard to the
share in production from renewable ene sources. The Regulation on Financial
Incentives to Encourage Electricity. Production from Renewable Energy Sources and
Cogeneration (Official Gazett W?) defines the charge collected from the
consumers in addition to the ele harge with the aim to secure the monies needed
for financing the incentive tariff. The Tariff System for Generation of Electricity from
Renewable Energy So Cogeneration (Official Gazette No. 33/07) defines
incentive tariffs for various forms of renewable sources (sources below 10 MW),
distinguishing bet rces up to 1 MW and over 1 MW. The highest incentive tariffs

relate to solar a% ermal power plants.
Moreov d that some measures with a specific effect on the reduction of

er, it is pl
greenhou%s issions will be implemented even without a special financial incentive.

A pductions might be due to savings achieved in the sector of oil and gas

uction, as a result of upgrading the refineries. The plan presupposes a continuous

f electrical energy from the Kr§ko Nuclear Power Plant and a slight increase in

he: production as a result of increased capacities (cooling system extension). The

reference scenario includes the enhanced energy conversion efficiency of thermal power

lants due to the replacement of old power plants with the new ones. Thanks to two new

combined cycle cogeneration gas power plants planned to be constructed by 2010 the
consumption of fuel oil will be cut.

MCI-2. Promoting the application of cogeneration (simultaneous generation of
thermal and electrical energy)

Simultaneous generation of electrical and thermal energy enhances the effect of
conversion of fuel into useful energy and helps reach the total conversion degree of 75-
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management measures (methane emission reduction, fossil fuel substitution, etc.)
emissions can be reduced by 780 Gg CO, eq in 2012, or by 2.2 per cent of the base
year emission.

2 MCA-5. Credit supply programme for the preparation of renewable energy
sources projects in Croatia through the Croatian Bank for Reconstruction and
Development

The credit supply programme for the preparation of renewable energy sources projects

biomass, small hydropower plants (up to 10 MW), geothermal a
power plant projects are excluded). The credit is used to fi
and private sector projects. The project implementation a Croatian Bank for
Reconstruction and Development and the EPEEF participat project as a partner
— co-financer in the segment of preparing and financ evelopment of specific
projects. The role of the Fund is to evaluate projects by credit candidates from
the technical and technological aspect and to a ebt servicing obligations if the

credit has not been used. The programm p ation activities are faced with
barriers, because the construction of re le energy sources is governed by a
number of regulations that fall within & petence of various government bodies

whose activities are insufficiently coordina

2 MCA-6. Promoting the use Mle energy sources and energy efficiency
through the Environmental‘Pr n and Energy Efficiency Fund

This Fund was established by the Act on the Environmental Protection and Energy
Efficiency Fund (Offa ette No. 107/03) with the aim to secure finance for
preparation, imple ation and development of programmes and projects dealing with

environmental pro , energy efficiency and use of renewable energy sources,
including txa change mitigation. The necessary finance is secured from

earmarked F enues raised from "polluter pays" charges, which include charges
for nitrogen.oxide, sulphur dioxide and carbon dioxide emissions, environmental user

oordinates activities with financial instruments of the Ministry of Economy, Labour and
Entrepreneurship and the Croatian Bank for Reconstruction and Development. In
programmes relating to co-financing of commitments the EPEEF must fully comply with
the strategy of implementing the UNFCCC and the Kyoto Protocol in the Republic of
Croatia.

Q en ‘co-financing the projects, the EPEEF pools the financial resources and

The past experience of the EPEEF shows that good quality projects are lacking. This is
partly due to the fact that so far stimulation conditions were mostly based on credits with
relatively small financial share. It turned out that entrepreneurs lacked information,
knowledge and capacities needed to prepare projects. The practice applied by the Fund
to provide finance for energy reviews is a good way to launch projects. In the future the
Fund should dedicate a portion of the finances to project preparation and establish a
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This Directive will be transposed in full by the Ministry of Environmental Protection,
Physical Planning and Construction through amending the Building Act and enacting
enforcement regulations in 2008 regulating:

the area of air-conditioning and ventilation of buildings (regulation in the process of
preparation);

design, construction and maintenance of heating systems in buildings;

certification of new and existing buildings, certification ways and methods and
certificate contents;

conditions and criteria for assigning authorization to certificate issuers, building
auditors and persons who inspect certain parts of buildings in order to identify
energy performance, and

education programmes for independent experts responsible fi
certification and inspection relating to energy performance.

The Ministry of Economy, Labour and Entrepreneurship is in charge&i\nsposition
e fiel

of the Directive through enactment of enforcement regulations in

f energy and

industry in 2008 regulating:

Gazette No. 133/05) provides that electricity

conditioning systems;

conditions and criteria for authorizing persons for u% ions;
education programme for independent expert% ible for inspection of hot

water boilers and air-conditioning systems.
Z appliances

lling of Household Appliances (Official
iven household appliances produced in or

the method of carrying out regular inspections of wr boilers and air-

imported into the Republic of Crth be energy efficiency labelled before placing

washing machines, tumble-drie

ashers, household lighting, air-conditioners and

ovens. In line with the Europe ndards energy efficiency classes A++, A+, A, B, C,D

on the market. The Ordinancgap iesto electric refrigerators, freezers, household

and E were introduced.
energy than old appli
awareness raising

their active app%&
MCA-H\&Q up a framework for the establishment of ecological design

freezers and refrigerators use up to 70 per cent less
e application of this measure requires continuous public
cation, especially education of salespersons and building

re will be implemented through transposition of the EU Directive on Eco-
. The Ministry of Economy, Labour and Entrepreneurship and the Ministry of

ironmental Protection, Physical Planning and Construction will transpose this

directive through a separate regulation in 2008.

8.7 MEASURES AND ACTIVITIES IN THE TRANSPORT SECTOR

In the period 1998-2003 the traffic-related yearly consumption of fuel increased by 4.4 per
cent on average and even by 7.6 per cent over recent years. This rise is a consequence of a
considerable increase in the use of diesel fuel by 9.9 per cent and petrol by 0.6 per cent in
the last five years. The most difficult task in the transport sector will be to reduce greenhouse
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8.9. MEASURES AND ACTIVITIES IN THE WASTE MANAGEMENT SECTOR

In the total greenhouse gas emission of Croatia the waste management participates with
around 2 per cent. In line with the Waste Management Strategy measures to be taken are
based on three principles: avoidance, evaluation, deposition. By proper waste management
emissions may be reduced through separation of the biodegradable portion of waste prior to
deposition and methane at the landfill itself. An even greater reduction is achieved by using
wastes instead of fossil fuels.

S MCI-17. Burning or thermal utilization of methane captured at landfills

At municipal landfills conditions must be provided for the burning or thermz ion
of methane wherever possible. As a result of waste recovery measur he share of

biodegradable wastes deposited to landfills will gradually decline in the futu

8.10. MEASURES AND ACTIVITIES IN THE SECTOR GRICULTURE

s issions. A number of

e in agricultural soils,
rs for the purpose of reducing
entation reduction, anaerobic

This sector is responsible for 12 per cent of greenhous
measures can be implemented in agriculture: car
improvements in application or organic and mineral
nitrous oxide emissions, emission reduction due to inte

fermentation associated with degradation of or ertilizers and biogas production. There
are predispositions for agriculture to provide als for biogas production. By 2010
further 90,000 — 100,000 hectares of agricu@?1 should be planted in oilseed rape and
the cultivation of other biogas crops encouraged. Certain amounts of biogas and plant

residues are foreseen to be used fi
compared to other measures. The

energy purposes, but this is of minor relevance
ion of other measures in agriculture entails socio-
economic risks that cannot be adeq erceived at the moment. Other measures can be
taken into consideration once greenhouse gas emission reduction in agriculture is

developed, which is foreseij )
2 MCA-18. Actio or the sector of agriculture from the aspect of adjustment to

a
climate cha @uction of greenhouse gas emissions

This plan.should analyse possible agricultural measures and socio-economic aspects of
their i

MEASURES AND ACTIVITIES IN THE SECTOR OF LAND USE, LAND USE
CHANGE AND FORESTRY
According to the provisions of the Kyoto Protocol, in the sector of land use, land use change
and forestry (LULUCF) two types of activities are allowed which can be emission sources or
sinks. Emission sinks occur in a country when total carbon reserves in biomass increase due
to anthropogenic activities. Sinks can be achieved through afforestation of areas not covered
by forests, taking into consideration activities after 1990. In Croatia an area of some 300,000
hectares of forest land is available on which, by afforestation and planting of fast-growing
pioneer types of trees, carbon reserves of several thousands of Gg CO./year might be
created. After 1990 afforestation was very rare in Croatia and therefore sinks due to new
afforestation cannot be used for the first commitment period under the Kyoto Protocol, i.e. by
2012. This measure is of relevance to the period after the Kyoto Protocol. Another way is to
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use the removal by greenhouse gas sinks caused by re-vegetation, forest management and
agricultural land management activities. In this connection Croatia needs to select activities
and notify accordingly the Conference of Parties not later than a year after having become a
full member of the Kyoto Protocol. Reduction on any other grounds based on forest
management activities is only possible up to a limited assigned amount, for Croatia not more
than 972 Gg COyl/year. In order to submit an application to take advantage of Article 3.4
expert analyses are to be carried out and data prepared in accordance with the prescribed
requirements.

S MCA-19. Decision on taking advantage of Article 3.4 of the Kyoto Protoco

Given the stable forest increment recorded so far in Croatia and not expected ge
in the foreseeable future, it is estimated that there are good reasons for Croe 0 apply
for the application of Article 3.4. All aspects of this decision need to N ed and a
final decision on the selection of activities taken on the basis of an ex nalysis, which
should include the Initial Communication that Croatia is bound to SV"QO e UNFCCC

a
e

Secretariat by the end of August 2008.

Apart from the above mentioned measures, in the fores tor the exploitation
efficiency and the use of wood need to be increase od mass residues from all
processing stages must be used. Energy measures er use of forest biomass

in the generation of electrical energy by small generation plants, industrial boiler
rooms and individual household combustion plant 2 Croatian Forests launched a
pilot project of forest biomass-fired di heating plants entitled “16 Forest
Management Boards — 16 Biomass-fir eating Plants”. Until now district
heating plants have been constructe Ogulin and Gospi¢ and are planned to be

constructed in Delnice, NaSice, Burdevac and Krasno. These district heating plants are
part of a centralized heating system to which, apart from the Forest Management Board,
the adjacent users from the | ernment unit are connected, such as public

institutions, hospitals, schools, t ernments, kindergartens, etc. In March 2007 a
company was founded named Forest Biomass in charge of the collection of stacked and

fine energy generating f ering and baling of wood chips.

SECTORAL MEASURES AND ACTIVITIES

= MCA-Z@shment of the system of trading in CO, emission allowances
The of trading in CO, emission allowances will be introduced in Croatia on the
%’ e EU Emissions Trading Scheme. In line with this scheme, the system of

in emission allowances will cover all combustion plants over 20 MW, refineries,

oven plants, production of iron, cement, lime and other mineral products, and paper

and pulp production. The scheme established in this manner would cover approximately

ne third of all greenhouse gas emissions in Croatia with a total of fifty installations. The

MEPPPC will consider the possibility of extending the list of installations so as to

increase the market solvency and the effectiveness of the entire emissions trading

scheme. The inclusion of Croatia into the European trading scheme is planned for 2010,

which means that domestic installations will join the scheme in the middle of the first

commitment period under the Kyoto Protocol (2008-2012), or rather in the middle of the
second phase of the EU ETS.

To establish a trading scheme it is first necessary to draw up a National Allocation
Plan for Greenhouse Gas Emission Allowances and to introduce a National
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after accession to the EU this deadline will be shifted to 15 January. It is therefore vital
that the ministries responsible for individual sectors covered by the reports (energy,
transport, industry, forestry and agriculture) and the National Bureau of Statistics submit
necessary information on activities within the time limits specified by the Ordinance, in
order to meet the deadlines for the submission of reports under the UNFCCC and the
Kyoto Protocol.

2 MCA-23. Capacity building programme for implementation of the Convention and
the Kyoto Protocol

The main areas of capacity building of the national system for implementatio

Convention and the Protocol are: national greenhouse gas inventory, gree s
emission projections, policy and measures including assessment of their effe mpact
assessment and adaptation to climate change, research and system imate

observation, education and public awareness, transfer of environmentally friendly
technologies, national communications and national action plans, ional systems for
the greenhouse gas emission assessment and invento [ ing methods
connected to targets, deadlines and national registries obligations and
flexible mechanisms under the Kyoto Protocol. The proj pacity Building for
Implementation of the UNFCCC and the Kyoto Protocol:in the Republic of Croatia” co-
financed by LIFE Third Countries Programme of pean Commission was
finished in October 2007. Further activities .relating to capacity building for
Implementation of the Convention and the Kyo need to be defined.

2 MCA-24. Active participation in inte@ negotiations about the commitment
period after 2012 («Post-Kyoto»)

In the time while common opini ly being formulated, Croatia knows well what it
means to be active in negoti Once the decisions are adopted, subsequent
interventions are painstaki their outcome is very uncertain, regardless of the
, the request made by the Republic of Croatia to be
xibility according to Article 4.6 of the UNFCCC relating to

power of argument. As.i

allowed a certain deg O

the emission Ievel ase year was approved after five years of hard negotiations.
u

The negotiatio the scheme of obligations after the Kyoto Protocol started in
2006. A'Q1 possible basic principles and the action plan are being discussed.
of th
t

Decisio e UNFCCC are taken by consensus, which means that each party has
equa the process of negotiations and decision-making. Croatia needs to
pror'e approach that respects as many as possible objective issues: contribution
lobal emission, starting points, energy features, emission reduction potentials,
ic possibilities and specific local features (Section 4.3). Specific features of
tia have been recognized and approved by the Decision 7/CP.12 of the Conference

of Parties, and should be applied as such in future consideration of obligations.

At the moment the views of developed and developing countries differ widely.
Developing countries do not accept strict obligations and find the current system that
limits emissions of Annex | countries good, because, as a result, they are interested in
investing into projects implemented in the developing countries (CDM projects).
Developed countries are willing to assume much greater obligations, with the EU being
the leader only if all of them accept a quantified reduction obligation. There is
disagreement, however, among the developed countries, because some of the
countries with developed economies do not shrink from obligations, but see the solution
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in technological development and voluntary actions, with a firm promise to continue
leading in emission reduction and financial support.

In negotiations Croatia should apply the experience gathered and positions gained so
far. The continuity of presence and active participation needs to be ensured, which
implies permanent professional support in analysing consequences of diverse proposals.

o MCA-25. Preparation of plans, programmes and studies for efficient
implementation and creation of the climate change policy

Documents of special relevance that need to be prepared are: greenhouse
emission projections for the period 2012-2050 (2008), a study on the defi
reference solutions for the assessment of effects of greenhouse gas emission red
projects and programmes (2008), a study on the application of Article i e
Protocol (2008), a study on identification of climate research pro 3&
national emission reduction plan with measures for the forestry ‘sector (2009),
adaptation and completion of energy development strategy of t ublic of Croatia
(2008) and a national climate change adaptation plan (2010).

2 MCA-26. Establishment of a research and develo @)gramme focusing on
climate change issues

Technological development should be a mainsta bating climate change in the
long run. It is known from experience that ological solutions, when commercially
applied, tend to become cheaper and ch eir application frequently surpasses
the most optimistic forecasts. Those v% nize trends in time and take the right
direction have a chance to master very soon.the technologies still not interesting to big
businesses. For example, more than ten years ago Croatia had larger capacities for
solar collector production than a was the regional leader. By its professional
potentials and technical capaci ould have become a manufacturer on a global
scale until today.

ematic research works and development programmes to
to climate change in Croatia. One of the objectives of this

So far there have bee .
study impacts and adaptatic
Plan is the esta % of a research and development programme with the Ministry of
Science, Ed %1 Sports to be financially supported by the EPEEF. This is at the
same time dition for the inclusion of domestic institutions in international
research:.programmes. Research and development should focus on two areas: 1)
reduction.. of =emissions and increase of sinks and 2) climate change adaptation
mea In the long run Croatia has two options, both expected to promote the
ch..and maintain capacities. Nuclear energy might be a solution, as it is for a
- of developed countries lacking in their own energy sources. The existing
esearch and professional human capacities should be preserved and provided the
opportunity to keep pace with technological development, as they have managed to do
n a shoestring budget so far. Another important option that requires research is the CO,
injection into underground oil and gas fields, for which human capacities are available

and projects prepared.

2 MCA-27. National energy programmes

The Energy Act has introduced energy programmes for the promotion of research into,
planning and implementation of energy efficiency measures and renewable energy
sources in various areas: PLINCRO — Gas Introduction Programme for Croatia; KOGEN —
Cogeneration Development and Promotion Programme; MIEE - Industrial Energy
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educational. Every emission reduction presupposes the organizational, financial,
technological and social restructuring of actions and behaviour of immediate actors.

Education and raising public awareness are of vital importance for implementation of
measures, because each individual may be actively involved through steps taken in the
office, factory or at home, or at any other place. The success in implementing a number
of measures is closely associated with the status of public awareness. Therefore almost
every action is usually accompanied with a well conceived promotional campaign.

S MCA-29. Support to programmes and projects of the technology and know-how
transfer

A barrier to a successful implementation of measures is an insuffi i@el of
information and knowledge of technologies available on the Cro % t. The
government will foster transfer and application of new technologies through diverse
activities, especially donations, and by co-financing demonstration jects and financing
projects aimed at expanding knowledge of technologies and their tion. The initial
status of the needs for technology and know-how transfe tified through the
project "Activities of Capacity Building for Mitigation of C nge: Assessment of
Needs for Technology Transfer (EKONERG, 2005):'° Priority has been given to
technologies that will accelerate the use of wind povﬁ and biomass for heating,
e

the reduction of heat losses and enhancement of§ efficiency in buildings, and the

use of biofuels in transport.

8.13. APPLICATIONS OF FLEXIBLE ME éas UNDER THE KYOTO PROTOCOL

The Kyoto Protocol has defined three ible mechanisms: a joint implementation of projects
shared by Annex | countries (Joint imple ation - JI), a mechanism of climatically "clean”
I Mechanism - CDM) and international emission

Convention may appl more easily the emission reduction target, while domestic

emissions reductio res retain the primary importance. The application of these

mechanisms is ry for all Parties to the Convention and the Protocol, and they are

expected to mvx possible effort to apply measures at the national level. The

application xible mechanisms under the Kyoto Protocol will assist in achieving emission
o}

ffective way, through investments where cheapest.

development projects (Clean Deve
trading (IET). %
Flexible mechanisms are @I entary means that any Party included in Annex | to the

reductiorg

I show that in the first commitment period Croatia can comply with the
igé s“under the Kyoto Protocol by applying its own measures, should a scenario 'with

' (see Section 7.8.10) take place, meaning that application of flexible mechanisms

to endanger the meeting of obligations under the Kyoto Protocol, the application of the
emission trading mechanism is to be considered, or rather the purchase of emission units
directly on the open international market.

It is expected that negotiations about commitments after the Kyoto Protocol (after 2012) will
result in even more stringent requirements and that once the specific potential for emission

" The project was co-financed by the Global Environment Facility as part of the standard programme
of support provided to Parties to the UNFCCC, with the UNDP acting as the implementing agency on
the part of the GEF.
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reduction by applying domestic measures is exhausted, the option of purchasing emission
units from abroad will become more interesting. As yet the regulatory framework for the
period after 2012 has not been established, but there is however a broad consensus within
the international society that their implementation should continue with slightly changed rules,
especially the CDM. It is therefore in the best interest of Croatia to become, in the first
commitment period, qualified for the use of other options that will arise from international
legislation defining the framework of activities after 2012.

2 MCA-30. Establishment of infrastructure for application of flexible mechanisms
under the Kyoto Protocol — authorization of the EPEEF for international purchase
of emission reduction units

Looking at the institutional adaptation of implementation of mechanisms ormal
aspect, Croatia needs to designate a competent authority (designate a&c uthority
— DNA) responsible for implementation of clean development mechanisms (CDM), or,
specifically, a focal point (designated focal point) for joint imple tion'mechanisms
(JI). The functions of these bodies in Croatia will be exerci y the existing
organizational unit of the Ministry of Environmental Protecti ical Planning and
Construction responsible for climate change. In certain countries:included in Annex | to
the Convention there are cases where one and th e actor is responsible for
implementation of both project mechanisms.

Legislative activities started in 2007 with preparati ws and subordinate legislation
The Regulation on Monitoring

to regulate implementation of these mec
Greenhouse Gas Emissions (Official G ."1/07) has defined competences for
maintaining greenhouse gas emission r ries as one of the prerequisite conditions for

application of mechanisms. The Registry is established by the MEPPPC through the
CEA which is also in charge of its maintenance. The issues of flexible mechanisms
implementation in Croatia will be:cov y a special regulation.

Should implementation tic measures fail to meet expectations, financial
resources will have to ed to purchase emission units needed to meet the
commitments assum oatia under the Kyoto Protocol. It is planned to use
financial resources EPEEF, but if they prove insufficient, the finance will have to
be secured fro nment budget in coordination with the Ministry of Finance.

As a rule, t i units that may be immediately purchased on the market exceed
the price..of units generated by project mechanisms. In the case, however, that the

quantity=o s to be purchased is not expected to be large, a direct purchase of
sma ntities on the market is justified. The establishment of an infrastructure for

e of emission reduction units is only justified when larger quantities are being
d, which is here not the case.

A direct purchase of emission units on the market may be carried out through bilateral

greements or they can be exchange or off-the-board traded. Given the complexity of
market relationships and other reasons, such as those regulatory and political by nature,
the future price per tonne of CO, on the open market in 2008 is very hard to forecast and
the price to be defined by the market at the end of the commitment period of 2012 even
harder. It is currently estimated that this price might range relatively widely from 15 to 35
Euro/tonne.
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If all measures are successfully implemented, the 2010 emission will lie 6.6 per cent below
the base year, which is slightly more that the reduction target of 5 per cent in comparison
with the base year.

The emission under the 'with measures' scenario will rise yearly by 1.6 per cent in the period
until 2010 and by 0.2 per cent until 2010.

The greatest emission reduction in relation to the 'without measures' scenario will be
recorded in the sector of power installations, especially electricity generation. This is mainly
due to the use of renewable energy sources and application of energy efficiency measures in
immediate consumption (Fig. 8.14-2). The major individual measure in the sector of industri
processes is the N,O emission reduction in the production of nitric acid. 41 per ce

total reduction is achieved by using renewable energy sources, 24 per ce e
efficiency measures and 28.7 per cent in industrial processes (Fig.
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Should Croatia decide to take advantage of Article 3.4 of the Kyoto Protocol allowing the
emission reduction due to the rise in carbon stocks of the wood mass (sustainable forest
management activities), emissions might be additionally reduced by 972 Gg CO.eq. With
these additional 2.8 per cent the total reduction potential of 2010 might reach 9.4 per cent
compared to the 'without measures' scenario.
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The second commitment period under the Kyoto Protocol starts after 2012 and the

commitments of individual countries are yet to be defined.

From the current perspective of anticipating future it is evident that Croatia could stabilize its
emissions in the long run around the year 2020. Reductions over 5 per cent in 2020 in
relation to the base year may only be achieved at considerably higher costs and by applying
one of the three measures not taken into consideration in this Strategy: afforestation, CO,
separation and storage into underground storages, and construction of nuclear power plants.
Additional reduction potentials need to be thoroughly analysed and the results used for the
purpose of current negotiations about the post-Kyoto period.
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8.15. INSTITUTI

MEWORK FOR IMPLEMENTATION OF MEASURES

The institutional a%( or implementation of measures aimed at reducing greenhouse
gas emissions i e existing institutions of the State and a network of higher education,
(¢

scientific, research and specialized institutions as shown in Table 8.15-1.

Tab& titutions responsible for implementation of measures in the field of climate change

Institution
MEPPPC

Council for Sustainable
Development and Environmental
Protection

Activity

Responsible for planning and implementing policies and measures for
mitigation of climate change. Operational implementation takes places
through the Department for Atmosphere Protection of the Sector for
Atmosphere, Sea and Soil. The MEPPPC issues permits for emission
units and acts as the implementing body for application of flexible
mechanisms under the Kyoto Protocol.

Supervision of implementation of policies and measures; proposing

amendments and new activities
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Working Group for Intersectoral
Coordination of Central Government
Bodies

Ad hoc working groups and expert

councils

EPEEF

CEA

MHS

Ministry of Economy, Labour and

Entrepreneurship

Ministry of Regional Development,

Forestry and Water Management

Ministry of Sea, Transport and

Infrastructure

Ministry of Science, Education and

Sports

National Bureau of Statistics

Educational and higher education

institutions

Local and district (regional) self-

government units

Coordination of activities of the Ministry and other government bodies at
the operational level with the aim to ensure continuity of activities and a
more efficient cooperation.
The MEPPPC sets up working groups for certain issues and sectors, as
required. An expert commission will be required for evaluation of JI and
CDM projects.
In charge of:
- calculation and collection of the CO2 emission charge
- financial support to projects and programmes in line with objectives
and priorities of the Strategy and the Action Plan
- purchasing emission allowances on the international market.
In charge of greenhouse gas emission management, emission data
collection and filing, maintenance of the national system for greenhouse
gas emission inventory, preparation of reports on emissions and for
quality assurance and control of emission data within the national system.
In charge of climatological issues and inclusion into the Global Climate
Change Monitoring System.
In charge of the construction of facilities and implementation of
programmes in the segment relating to power generation, especially
application of energy efficiency and renewable energy sources. Prepares
laws in the field of energy efficiency and renewable energy sources.
Provides support to projects that contribute to greenhouse gas emission
reduction and coordinates its activities with the MEPPPC. Responsible for
submission of data needed for preparation of the Greenhouse Gas
Emission Inventory in the segment relating to power generation and
industry.
In charge of the construction of facilities and implementation of
programmes in forestry and timber and wood industry. Responsible for
submission of data needed for preparation of the Greenhouse Gas
Emission Inventory in the segment relating to forestry.
In charge of the construction of facilities and implementation of
programmes in the transport sector. Responsible for submission of data
needed for preparation of the Greenhouse Gas Emission Inventory in the
segment relating to transport.
In charge of the promotion of technological development and transfer of
climate change mitigation technologies, development of research
programmes on climate change impacts and research into adaptation to
climate change.

Adaptation of data collection to the needs of the Plan.

Promotion and implementation of educational programmes; participate in
the same and propose actions. A course on climate change needs to be
introduced at colleges. Climate change issue should be incorporated into
other relevant courses.

In charge of promotion and implementation of the sustainable

development concept in planning and management of towns,
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municipalities and counties, especially in connection with greenhouse gas
emission reduction, promotion of renewable energy sources and energy
efficiency, and the sustainable transport.

Scientific and specialized  Assistance in execution of capacity-building programmes, system

institutions maintenance, preparation of the emission inventory, reporting and an
independent survey. They propose, launch and implement programmes of
research, technological development and technology transfer. An
interdisciplinary approach and international cooperation are desirable.

Civil society organizations Initiating preparation and implementation of programmes and projects,
especially those relating to public promotion and education.

Industry Intensification of initiatives in implementation of this Plan and in practical
application of the sustainable development concept in general is

N\

The proposed institutional framework is adapted to operate under the itions of limited
financial and human resources and has been unofficially applied since the preparation of the

First National Communication on Climate Change (2001). %
In the period until 2010 national institutions need to be s in terms of personnel. It

expected.

is extremely important to ensure continuity of the personn use tasks are very complex
and require several-years education and capacity-bu the first place this relates to
complying with commitments under the Kyoto col, whose non-compliance within the

specified period entails certain consequenc tate. It is therefore necessary to
establish long-term contractual and part hip “relations with institutions of scientific
competence and expertise. For key issu arising during capacity-building and
implementation ad hoc working groups%to be set up with a clearly defined mandate and

the finance secured for their operati

citizens — are not shown. The prime moving force is

d social responsibility. Each of us individually can

actively contribute in the office home, through civil society organizations. Without public

awareness of the need& ge the behaviour no breakthroughs are possible. In the time
I

by 2012 a major part.-wi achieved through purely legislative instruments, but the problem
will appear later wit increasing emission reduction requirements.

A 8.16. LEGISLATIVE FRAMEWORK

no specific legislative instruments for tackling climate change issues were

roatia. The Air Protection Act (Official Gazette No. 178/04) as part of the Air

Protection and Improvement Plan has imposed a formal obligation to develop a plan

climate change mitigation. The same Act laid the legal foundations for determination of

emission allowances and the emission allowance market. Amendments to this Act that will

facilitate the transposition of the EU legislation governing issues of climate change will be
adopted in the second quarter of 2008.

In Table 8.5-1 the major stakeho
each individual and his ecol

The development of legislation in Croatia will be based on the transposition of the EU acquis
communautaire, but to meet the targets set a number of other instruments will be required
too. The transposition of the EU acquis communautaire is planned to be completed by the
end of 2008, which means that implementation effects will only be visible at the end of the
Kyoto period. The European practices show that measures imposed by EU directives
produce very different effects in different countries and that some targets have hardly been
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met. In the transposition of directives relating to the prevention of climate change no
negotiations about a postponement of application are foreseen, because that would
endanger the accomplishment of the objectives of this Plan. Moreover, in relation to the EU
legislation there will be a few enforcement regulations only. The preparation of regulation
falls within the competence of the Ministry of Environmental Protection, Physical Planning
and Construction and the Ministry of Economy, Labour and Entrepreneurship. At a later
stage the Ministry of Sea, Transport and Infrastructure and the Ministry of Regional
Development, Forestry and Water Management will become more actively involved too.
Table 8.16-2 gives an overview of recent regulations or those that need to be amended.

Table 8.16-2: Amendments to current legislation and key new regulations for implementation of:the

Plan

. Adoption
Type of regulation Contents .
deadline
Regulation on Monitoring Laying down the obligation and method of monitoring Official Gazette
Greenhouse Gas Emissions greenhouse gas emissions in the Republic of Croatia, No. 01/07
in the Republic of Croatia including monitoring and reporting on:
- all anthropogenic emissions from sources and removals
by greenhouse gas sinks
- implementation and effects (achievements) of policies
and measures for emission reduction and increase in sinks
- greenhouse gas emission projections
Regulations relating to the Setting an indicative target of the minimum share of Partly adopted,
promotion of biofuel use in biofuels, promotion of the biofuel use, regulations on the rest in
transport technical requirements for biofuels. In 2008 the MELE will 2008

prepare the Biofuels Act containing penalty provisions for
non-compliance with the obligation to place the prescribed
share of biofuels on the domestic market.

Official Gazette

Regulation on Biofuel Quality No. 141/05
Regulation on CO, Emission Types and sizes of sources liable to charge, greenhouse
Charges with accompanying gases liable to charge, amount of charge, charge discounts Official

enforcement regulations

on investments in greenhouse gas emission reduction

Gazette Nos.

measures 73/07, 77/07
Regulation on Emission Preparation of the Allocation Plan for Greenhouse Gas 2008
Allowances Trading in the Emission Allowances, the method of emission allowances
Republic of Croatia transaction, review of emission reports, rules of the

greenhouse gas registry operation
Decision on the Merger Conditions and methods of AAU, ERU and CER 2009
between the Domestic and transactions between the Croatian and the European
EU and Other Markets emission allowance market
Regulations on the criteria for Criteria for approving JI and CDM projects, methods of 2008-2009
implementation of flexible their verification and monitoring
mechanisms under the Kyoto
Protocol
Regulations on energy Energy performance certificate for buildings. Partly adopted,
efficiency in building Technical standards for HVAC losses. the rest in
construction Inspection of boilers, especially those over 15 years old. 2008

Obligatory cost-effectiveness analysis for connection to
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Regulations on the promotion

centralized supply system.

Determination of the minimum share of renewable energy

of renewable energy sources sources and cogeneration in power supply. Official
and cogeneration in electricity =~ Rules on preferential energy producers Gazette No.
generation Incentive tariffs for renewable sources and cogeneration 33/07
Regulations on the promotion Incentive tariff for heat from the public system for 2008
of heat generation in biomass-generated energy
centralized biomass-fired
systems
Regulations on energy Financial incentive schemes for ESCO models Partly adopted,
efficiency in direct energy Charging by individual consumption in centralized systems the rest by
consumption and energy Efficiency control of small boilers fired by liquid and solid 2009
services fuels

Thermal insulation improvement programmes

Energy audit

Obligation for energy distributors to implement energy

efficiency programmes
Eco-designing Regulation on setting up a framework for the establishment 2009

Ordinance Relating to

of eco-design requirements for energy consuming products
and the related Council Directive 92/42/EEZ and Directives
96/57/EZ and 2000/55/E

indicate CO;

Obligation to emission when selling

Official Gazette

Availability of Data on Fuel passenger cars No. 120/07
Efficiency and CO, Emissions
Energy Efficiency of Act on Technical Requirements for Products and Adopted
Household Appliances compliance assessment through the Ordinance Relating to
Energy Efficiency Requirements for Household Electrical
Refrigerators, Freezers and Their Combinations
Labelling Energy Efficiency of = The Ordinance governs energy efficiency labelling of Regulations
Household Appliances household appliances: refrigerators, freezers and their mostly
combinations; washing machines, tumble-driers and their adopted
combinations; dish-washers; ovens, sources of light; air- Official
conditioning devices. Gazette
No.
133/05

A Progress Evaluation Report is to be prepared every three years. This progress report
contains an overview of the implementation status, assessment of the effects of measures in
relation to targets and commitments under the UNFCCC and the Kyoto Protocol and
obligations towards the EU. The report puts forward the proposals for improvements required
to meet the targets. The implementation of activities will be controlled by the Working Group
for Intersectoral Coordination between the ministries and government bodies and the
consulting services will be supplied by the Sustainable Development and Environmental
Protection Council.
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9. PRIORITY MEASURES

High priority measures
Conditions need to be provided in the Sisak Refinery for emergency emission reduction in case
that critical SO, limits are exceeded.
Implementation of remedial programmes to achieve air quality category Il in urban
agglomerations of Sisak, Rijeka, Kutina and Zagreb and the Town of Bakar in the short run.
Other priority measures by 2011
Implementation of air quality protection and improvement plans in local self-government units to
achieve air quality category | in urban agglomerations of Zagreb, Rijeka, Kutina, Split and the
towns of Solin, Bakar, Urinj, Zoljan, Sibenik, Bjelovar, Vigkovo and Nasice.
Use of petrol and diesel fuel of EURO 5 quality not later than 2010.
Use of only low-sulphur fuel oil not later than 2011.
Implementation of the National Plan for the Reduction of Emissions of Sulphur Dioxide, Nitrogen
Oxides and Particulate Matter for Large Combustion Plants and Gas Turbines.
Implementation of the Kyoto Protocol:
e renewable sources in electricity generation (mostly wind power plants and biomass)
e cogeneration of electrical and thermal energy
e incentives from the EPEEF for application of energy efficiency and renewable energy
sources in the sectors of households, services and industry
e N,O emission reduction in the nitric acid production
e use of biodegradable municipal waste as fuel for district heating plants and cement
industry
e use of biofuel in transport
e introduction of the CO, emission market
e decision on implementation of Article 3.4 of the Kyoto Protocol in calculation of sinks
due to forest management
e emission reporting
e preparation of a post-Kyoto study including emission projections
Implementation of the national plan for the reduction of persistent organic pollutants according
to international obligations
Implementation of the programme for phasing out ozone depleting substances and their
disposal in an environmentally friendly manner
Priority activities of strengthening infrastructure
National network and local networks for air quality monitoring:
e to finish the establishment of national network across the entire territory
e to upgrade local networks in line with EU directives
e to establish an efficient programme for measurement quality assurance and control
and for measurement data processing
e to install analyzers for PM, s measurement
e among rural stations of the national network to give priority to the Risnjak site
e new national network station at the location of Slavonski Brod
Air quality information system:
e information on the exceedance of warning and critical levels
e inclusion of local networks and pollutant emissions from stationary sources into the
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continuous control and information system
e establishment of Pollutant Emission Register according to the requirements of the
European Registry (E-PRTR)
e spatial distribution of emissions across the territory in a 10X10 km and a 1x1 km GIS
grid in urban agglomerations
Regulations, planning documents, studies, surveys
Regulation on Identification of Areas and Inhabited Areas of the Republic of Croatia by the Air
Pollution Level
Regulation on National Peak Emissions of SO,, NOx, NH; and NMVOC ;
Regulation on Greenhouse Gas Emissions Trading and Application of Flexible Mechanisms
Greenhouse Gas Emission Projections by 2020 for the Purpose of Negotiating About the Post-
Kyoto Period
Ground-level Ozone Study of Istria and the Kvarner Bay
National Plan for the Reduction of Ground-level Ozone Pollution
National Plan for Adaptation to Climate Change
National Plan for the Reduction of Greenhouse Gas Emissions through Forestry Measures
National Plan for the Reduction of Greenhouse Gas Emissions through Agricultural Measures

Survey and Preparation for Verification of the Project of CO, Absorption and Storing into

NN

10. METHOD OFWMENTING MEASURES

Implementation instruments are “legislative and economical, based on individual initiative,
raising the level of informatio motion. The greatest effects are achieved through a

combination of diverse@ es and instruments. In the area of air protection

Underground Gas and Oil Storages

implementation instrume w a very high level of development in relation to the EU

acquis communautair he area of preventing VOC emissions and climate change
which is only in its t% .
i

The sequence, % and entities liable to implement measures/activities are shown in
Tables 10.1.1. — 10.1.7. The measures are grouped thematically.

O
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Table 10.1.1. PREVENTIVE AIR QUALITY PRESERVATION MEASURES

Target

C1,C2

C1-C4

C1

C1,
C2, C6

C1,C2

C1,C2

C4-C6

C6, C7

C1,C5

C1,C5

C9

Measure

MPI-14

MPA-2

MPA-3

MPA-4

MPA-5

MPA-6

MPA-9

MPA-7

MPA-8

MPA-10
MPA-11

Activity / Measure

Implementation of the Strategy and Plan for the Use of
Liquefied Gas on Islands

Start of implementation of the Strategic Environmental Impact
Study and a more precise definition of the contents and

methodology of analysis used in EIS
Regulation on determination of areas and inhabited areas of
the Republic of Croatia by the air pollution level

Start of implementation of integrated environmental
conditions (transposition of the IPPC Directive)

Certification of internal combustion engines fitted into non-
road mobile machinery and equipment

Air protection measures in new environmental plans of the
counties and the City of Zagreb

Improvements in the system of the national air quality
monitoring network

Establishment of the air quality information system

Education and professional improvement of the administrative
and inspection staff
State examinations and accreditation of institutions

Strengthening institutional framework and cooperation among
stakeholders

Implemented by

MELE

MEPPPC

MEPPPC

MEPPPC

State Office for
Metrology
Local self-

government units

MEPPPC
CEA

MEPPPC

MEPPPC
CAA

MEPPPC

Supported by

MSTI, EPEEF

MHS

Local self-government
units
MEPPPC, Mi
VCC

MEPPPC

MHS, specialized
institutions
MEPPPC, MHS,
specialized institutions

Specialized institutions

Local governments

CEA, MHS, EPEEF

Implementation
period

Applied since 2007

2008-2009

2008

2009-2011
2009
2009
2010

2008-2010

2009-2011

2009-2011

2008-2010
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Table 10.1.2. MEASURES FOR TACKLING THE PROBLEM OF OCCURRENCE OF WARNING AND CRITICAL LEVELS OF AIR

POLLUTION
Target Measure
C1, C6, MKA-2
Cc7
6. C7 MKA-3
’ MKA-4
Ce6, C7 MKA-5
C6 MKA-6
C3 MKA-7
C1, C6 MKI-8

Activity / Measure

To supplement the measurement programme of the
national/local network with ozone measurements in the
County of Sisak-Moslavina (Town of Sisak)

Operational implementation guidance of the MEPPPC for
emergency measures plans in case of critical air pollution
levels

Development of software support

Drawing up/reviewing operational plans for implementation of

the Regulation on Critical Levels of Pollutants in the Air
(Official Gazette No. 133/06)

Amending regulations governing the  operation of an
installation in case of defective emission reduction equipment,
start-up, suspension and test run

Prompt response of the inspection

Providing conditions for emergency reduction of emissions
from stationary sources and transport (to decrease production
or investing into equipment, and organizational costs)

Implemented by

MEPPPC/local
self-government
units

MEPPPC

CEA

Local self-
government units
(Rijeka, Zagreb)

MEPPPC

MEPPPC
Industrial plants
Local public
institutions
responsible for
transport

Table 10.1.3. MEASURES IN CASE OF A RISK OF TOLERANCE VALUE EXCEEDANCES

Target Measure Activity / Measure Implemented by
INA Sisak
Implementation of a rehabilitation programme for H,S and : Sisa
C1,C2 MTI-1 . . . . o Refinery, other
SO, in order to achieve the air quality category Il in Sisak
sources
C1,C2 MTI-2 Implementation of a rehabilitation programme for H,S and INA Oil Rafinery

Supported by

EPEEF

Local self-government

units

Industrial plants
Local public institutions
responsible for transport

Inspection

Local self-government
units in counties and

towns

Supported by

Town of Sisak

Town of Rijeka

Implementation

period

2010

2008-2009

2009

2009

2008-2010

2008-2009

Implementation
period

Immediately-2010

Immediately-2010
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C1

C1

C1

MTI- 3

MTI-4

MTI-5

MTI-6

SO, in order to achieve the air quality category Il in Rijeka Mlaka

Execution of the H,S flaring project in Kutina in order to Black Carbon .
. . . ) Town of Kutina
achieve the air quality category I Plant, Kutina
Start of execution of the rehabilitation programme for PMq in
.X o . " . I p - ol City of Zagreb City of Zagreb
Zagreb in order to achieve the air quality category |l
INA Oil Rafinery
. I , Urinj, Rijeka
Implementation of the rehabilitation programme for PMq in C
Kostrena in order to achieve the air quality category Il Thermal Power Municipality of Kostrena
R Plant, Viktor
Lenac
Identification of actual state in locations that the population Local self-
complains about government units

Table 10.1.4. MEASURES TO REACH LIMIT VALUES WITHIN THE SPECIFIED TIME, IF EXCEEDED

C5

C5

MGI-1

MGA-2

Local air quality protection and improvement plans (Rijeka, Local self-
Bakar, Sisak, Zagreb, Viskovo, NaSice, Zoljan, Bjelovar, governments of MEPPPC, EPEEF, CEA
Sibenik, Split - Solin) towns
EPEEF
Programme for technical and financial support to preparation Local self- MEPPPC
of local air quality protection and improvement plans government units

Table 10.1.5. MEASURES AGAINST ACIDIFICATION, EUTROPHICATION AND GROUND-LEVEL OZONE

Target

C1,C2

C1,C2

Measure

MZA-1

MZA-2

Activity / Measure Implemented by Supported by
Ratification of the Gothenburg Protocol MEPPPC MELE
Preparation of the National Plan for the Reduction of
Emissions of Sulphur Dioxide, Nitrogen Oxides and MEPPPC MELE, CCC

Particulate Matter from Large Combustion Plants

Immediately-2010

2008-2010

Immediately-2010

2009-2010

2009-2010

2009-2010

Implementation
period
2008

2008
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C1,C2

C1,C2

C1, C2

C1,C2

C9

C9

C6

C3

C3

C5

MZA-3

MZA-4

MZA-5

MZA-6

MZA-7

MZA-8

MZA-9

MZA-10

MZA-11

MZA-12

Implementation of the National Plan for the Reduction of
Emissions of Sulphur Dioxide, Nitrogen Oxides and
Particulate Matter from Large Combustion Plants and Gas
Turbines

Implementation of measures for the reduction of VOC
emissions from activities where ELVs are exceeded, petrol
storing, petrol stations

Determination of the national emission allowance and
framework measures to reach the same

Preparation of the National Plan for the Reduction of Ozone
Pollution

Bilateral talks with neighbouring countries about emission
reduction plans

Active participation in working groups of the LRTAP/UNECE

protocol

Ozone modelling project for the area of the Kvarner Bay and

Istria

Acidification, eutrophication and ground-level ozone to be
attached appropriate importance in strategic environmental
impact studies

Development of an advisory code of good agricultural
practices

Establishment and support to local centres for LRTAP
Convention issues

Table 10.1.6. TRANSPORT-RELATED MEASURES

Target

C1,

C2,C3

Measure

MPRA-1

Activity / Measure

Spatial and urban development planning on sustainable
development principle

Polluters

Polluters

MEPPPC

MEPPPC

MEPPPC

MEPPPC

MEPPPC

MEPPPC

MAFRD

MEPPPC

Implemented by

MSTI

Specialized institutions

Polluters

MELE,CEA

MHS, specialized
institutions

CEA, MHS, specialized
institutions

Local self-government

units, MHS, specialized
institutions

MEPPPC

CEA

Supported by

MEPPPC

2009-2011 and
onward

2008-2011

2008

2010

2009 and onward

2008 and onward

2009-2010

2009 and onward

2008

2009-2011

Implementation
period

2009-2011




C1,C3

C8

C8

C1, C3,

C7

C1,C2,

C1, C2,

C3

MPRA-2

MPRA-3

MPRA-4

MPRA-5

MPRA-6

MPRA-7

Higher incentives for sustainable transport projects EPEEF

Preparation of the study “Analysis of the Possibility to
Reduce Traffic-related Impacts on Air Pollution in Towns of
Croatia”

Local self-
government units

Evaluation of the state in towns at the level of roads and Local self-
streets government units
Pilot project of restricting and charging for the entry of
vehicles into high pollution zones (CO, NO,, NMVOC and Mi
PM)

Local self-

Use of gas and biofuel, especially in public transport and on
islands
MELE

Application of MARPOL regulations for ships MST

government units,

MSTI, MEPPPC, MELE

MEPPPC, MSTI,
specialized institutions

EPEEF

MEPPPC

MEPPPC, EPEEF

MEPPPC

2009-2011

2009-2010

2009-2010

2009-2010

2009-2011

2008-2011

Table10.1.7. MEASURES FOR THE REDUCTION OF GREENHOUSE GAS EMISSIONS, ENERGY EFFICIENCY PROMOTION AND USE
OF RENEWABLE ENERGY SOUCES

Target

C1,C3

C1,C3

C1,C3

C1,C3

C8
C3

Measure

MCI-1

MCI-2

MCI-3

MCI-4

MCA-5
MCA-6

Activity / Measure Implemented by

Promoting the application of renewable energy sources in
electricity generation
Promoting the application of cogeneration (simultaneous

generation of thermal and electrical energy)

Reduction in fossil fuel consumption through utilization of

biodegradable municipal wastes in district heating plants or MEPPPC
landfill biogas

Reduction in fossil fuel consumption through the use of

MELE

MELE

biodegradable municipal wastes in cement industry MEPPPC
Credit supply programme of GEF/World Bank for the HBOR
preparation of renewable energy sources projects

Promoting the use of renewable energy sources and energy EPEEF

Supported by
HROTE

HROTE

Public utility services
Cement industry
Local governments
MELE
MELE, MEPPPC

Implementation
period

2007-2012

2007-2012

2011

2009-2011

2006-2011
2008-2011
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C3, C8,
C9

C9

C3,
C4,C7,C8

C8

C8

Cc7

C8

C3,C5

C1, C2,
C3
C1, C2,
C3,C9

23

MCA-
24
MCA-
25
MCA-
26
MCA-
27
MCA-
28
MCA-
29
MCA-
30
MCA-
31
MCA-
32

Capacity building programme for implementation of the
Convention and the Kyoto Protocol

Active participation in international negotiations about the
commitment period after 2012 («Post-Kyoto»)

Preparation of plans, programmes and studies for efficient
implementation and creation of the climate change policy

Establishment of a research and development programme
focusing on climate change issues

National energy programme

Public education and information programme

Support to programmes and projects of the technology and
know-how transfer

Establishment of infrastructure for application of flexible
mechanisms under the Kyoto Protocol

Implementation of JI projects in Croatia

Facilitating investments in CDM and JI project activities in
other countries

MEPPPC

MEPPPC

MEPPPC

MHES

MELE

MEPPPC

MSES

MEPPPC

MEPPPC

MEPPPC

CEA

MFAEI, MELE

MELE, MAFWM

MEPPPC, EPEEF

EPEEF, specilaized
institutions

MSES

MEPPPC

CEA, EPEEF

CEA

CEA

Immediately -2011

Immediately -2011

Immediately -2011
2009-2011

2008-2011

2009-2011

2008-2011

2008-2011

2010 and onward

2010 and onward
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11. ESTIMATE OF FUNDS NECESSARY FOR IMPLEMENTATION OF THE PLAN

The estimate of funds is mostly based on the so-called top-down approach where investment
and operating costs are estimated on the basis of aggregate data at the level of sectors and
subsectors observed and data on specific or limit/incremental costs. This approach is
acceptable for analyses used to identify the magnitude of costs without detailing individual
installations. Some data are obtained directly from the private sector or local governments
through cost estimates for rehabilitation programmes. The most precise estimates are
provided for a segment of costs to be financed from the budget and EPEEF incentives.

When estimating costs it should be taken into consideration that measures .a
according to a specific dynamics, which can extend implementation of some me

a period of as much as 10 years. In this regard administrative costs relatin
of an institutional infrastructure needed for an efficient implementatior&me ures also

appear initially apart from investment costs.
The implementation of the Plan is mostly based on instru ts %.f the EU acquis

en

communautaire. Therefore, when determining costs, they are chording to the EU

directives, which at the same time allows a transparent indica the price of transposing
the EU acquis communautaire in the field of air protectionl E

costs relating to additional

te of total capital investments and
ars in the period 2008-2012 was

The costs include investment, operating and admi
implementation costs. For the costs, for which t i
deadlines were known, the investment dyna
assumed to be more or less uniform.

Table 11.-1. gives an aggregate overview of all air protection costs in the period 2008-2011.
The costs of implementing measuresw the air quality category | in towns with LVs

exceeded could not be estimated i .e. in the segment relating to collective sources of
emission, small combustion pla ansport. In Table 11.-1. the costs of emergency
measures in case of the exce air pollution critical levels are not included.

Table 11.-1.: Total costallty protection and improvement, period 2008-2012

Annual average cost

Type of cost 2008-2012
million kunas

1 | Air quality management 14

2 | Financing local air quality networks 10
Rehabilitation measures in Sisak and Kutina (H,S) and in

3 | Rijeka and Mlaka refineries (SO, and H,S) to reach air 150
quality category |

4 | Implementation of the UNFCCC and the Kyoto Protocol 399

5 | Ozone depleting substances 4

Technical adaptation of equipment for the storage of petrol
and its distribution from terminals to petrol stations — 163
application of technical standards for reduction of volatile
organic compounds emissions (Directive 94/63/EC)

Technical adaptation of existing large combustion plants 933
(Directive 2001/80/EC)
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8 Technical adaptation of oil refineries — production of liquid 1163
petroleum fuels of EU quality (Directive 2003/43/EC)

9 Technical adaptation of installations using organic solvents 75
for certain activities (Directives 99/13 and 2004/42/EC)

10 | Other IPPC installations (landfills, cement works, etc.) 1233
Total 4144
Million euro/year 571
Euro per capita 129
% of GDP in 2006 1.67

Total costs amount to 4.144 billion kunas yearly (571 million euro yearly) \ .65 per
cent of the gross domestic product. The highest uncertainty of this estimate ‘relates to
implementation of the Directive on Industrial Pollution Prevention% ntrol, where

estimates were made without knowing the deadlines, so that for the ne he table above
the implementation term was assumed to be 2020. V

Of the total costs only a minor part of 7 — 10 million ku ill be financed from the
budget. Other costs are paid by polluters and physical it ough various charges or
direct investments. At the moment physical entities are.include payment through a charge
for incentive tariffs for the use of renewable energy so cogeneration.

Capital investments needed for approximation ian legislation brought in line with the
requirements of the European Union acqui munautaire in the field of industrial pollution
with respect to air pollution reduction measures estimated at round 1.97 billion euro (14.6
billion kunas).

The following is an outline of individ?&of costs.

11.1. ESTIMATE @EEDED FOR AIR QUALITY MANAGEMENT
Key responsibilities ir quality management are:

[
e planning, or x control and coordination of monitoring at the national and local
level,
prep%o chnical guidelines,
m

[ )

e da itoring and processing,
. % surance,
o 3 ,

mentation of regulations, and

QO porting.
It should be stressed that the funds estimated below represent at the same time the costs of
alignment with Directives 96/62/EC, 1999/30/EC, 2000/69/EC, 2002/3/EC and 2004/107/EC.

In this connection important roles are played by a number of competent authorities: the
Ministry of Environmental Protection, Physical Planning and Construction, the Croatian
Environment Agency entrusted with the maintenance of the air quality information system
and reporting, and, in the ideal case, another institution responsible for conducting
measurement of air pollution levels in the national network and other tasks related to
processing of measurement results, data validation, preparation of reports and provision of
servicing, maintenance and calibration services for the equipment installed.
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Table 11.1.1.: Air quality management - a plan for funds to be secured from the government budget

Relevant acquis D/ HRK
ACTIVITIES (LEGISLATIVE AND IMPLEMENTING) SOURCE OF FUNDS
COMPETENT AUTHORITY 2010
Preparation of planning documents in the field of air and climate
protection (MEPPPC) Government budget 1,700,000 1,700,000
Maintenance of stations and air quality measurement
(MEPPCG) Government budget 3,060,000 5,150,000
Setting up a national air quality monitoring network (MEPPPC) Government budget 1,000,000 1,000,000
Current and investment maintenance services (MEPPPC) Government budget 300,000 300,000
Establishment of an air quality monitoring and management
system. PHARE 2006 (MEPPPC) Government budg 500,000 3,500,000
Annual reporting on greenhouse gas emission with corrections
of a historical series from 1990 (NIR+CRF), including an Government budget 400,000 400,000 400,000
overview (CEA)
Report on implementation of measures and projections Government budget 200,000
Development of an air protection information system (CEA) ernment budget 450,000 600,000 600,000
Maintenance of the Register (CEA) ent budget 280,000 200,000 200,000
Fculg%ase of equipment needed for maintenance of the Register overnment budget 240,000
TOTAL AMOUNT - overnment budget 11,410,000 10,960,000 9,350,000
:rI:IEQEE 2006 — construction of stations in rural and prote a EU (Phare) 1,200,000 5,000,000

R\

O
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11.2. COSTS OF REHABILITATION PROGRAMMES TO REACH THE SECOND CATEGORY
OF AIR QUALITY AND LOCAL PLANS TO REACH THE FIRST CATEGORY OF AIR
QUALITY

Costs of short-term measures to reach the air quality category Il are known for Sisak, Kutina
and Rijeka, where rehabilitation programmes have been prepared. It was impossible to estimate
the cost level for plans aimed at reaching the air quality category |, because pollution is caused
by collective stationary sources and by transport whose contribution to pollution is. to be
analysed in the first place.

The Plan recommends that programmes and projects aimed at air quality i % tin
settlements with air quality categories Il and Ill should be co-financed thr:m PEEF.

Energy efficiency incentives will contribute greatly to their execution. Priority in the promotion

of energy efficiency measures should be given to towns with the quality category Il
and lll, if application of measures will reduce fossil fuel con%n in the area

observed.

udgets of local and district

Table 11.2.1. shows investment costs for local air quality mong%tworks

11.2.1.: LOCAL AIR QUALITY MONITORING NET -
(regional) self-government and private sector

COUNTY Sources of funds 2007 2008 2009
1 120,000 75,000 75,000
OSIJEK-BARANJA 98,000 - -
70,000 70,000 70,000
2 CITY OF ZAGREB 1,200,000 1,200,000 1,200,000
50,000 50,000 50,000
3 County 629,150 529,150 529,150
PRIMORJE- wns of Bakar, 82,000 82,000 82,000
GORSKI KOT. raljevica, Mali
LoSinj
INA, Cistoca 964,000 964,000 964,000
4 County 320,000 500,000 450,000
SA Town of Sisak 189,000 500,000 200,000
@ VINA Town of Petrinja 95,000 95,000 95,000
INA 856,000 1,300,000 1,300,000
Grad Kutina 80,000 500,000 200,000
Petrochemical 550,000 1,000,000 700,000
Industry
EPEEF 158,480 960,000
5 SIBENIK-KNIN County 80,000 120,000 120,000
6 SPLIT-DALMATIA Town of Split 81,112 95,200 95,000
Dalmacija cement 1,000,000 1,000,000 1,000,000
7 BJELOVAR- Town of Bjelovar 137,000 160,000 160,000
BILOGORA
8 KRAPINA- County 200,000 200,000 200,000
ZAGORJE
9. ZADAR County 30,000 150,000 150,000
Town of Zadar 150,000 200,000 250,000
10. | ISTRIA County 350,000 500,000 500,000




TE Plomin 300,000 300,000 300,000

Town of Pula 140,000 140,000 140,000

Town of Umag 30,000 30,000 30,000

Quarries 42,300 42,300 42,300

Holcim 60,000 60,000 60,000

Total amount from local and regional self- 4,011,262 5,076,150 4,461,150

government budgets

Private sector 3,892,300 4,786,300 4,486,300

Charges (EPEEF) 158,480 960,000

11.3. ESTIMATE OF FUNDS NEEDED FOR TRANSPOSITION OF THE IPPC D
INTO CROATIAN LEGISLATION

The alignment with the Council Directive 96/61/EC has been carried o artly..and will be

completed by the end of 2008 through the adoption of an enforcement regulation (Regulation on

Integrated Environmental Conditions). The Ministry of Environment tection, Physical

Planning and Construction has been designated as a body responsible for implementation of

the IPPC Directive in the segment relating to the issuanc Wated environmental
&

conditions (Directorate for Environmental Management) an er its implementation
(Directorate for Inspection Affairs), including the adoption of th ment regulation.

Given the complexity of the IPPC Directive both in ter hanged approach to addressing
the effects of industrial and other activities on the envir t, and the expertise required for
resolution of complex technical issues, the existi 4@« istrative and technical mechanisms
will have to be not only included and adaptedstantially strengthened too. Administrative

capacity building relates in the first place to training of all participants involved in the system
(authorities responsible for granting permits and their control, industry, specialized and technical
institutions, general public), apart from the increase in the number of staff and experts involved
in the system.

The Environmental Protection

installations to prepare by 2010 an analysis of the condition of installations with respect to

environmental conditions & study of the method of aligning (adaptation plan) with the

provisions of the IPPC Dire . The implementation of these plans may start as of 2008

already, after adopti Regulation on Integrated Environmental Conditions, but not later

than 2011. For th aration of these documents only the amount of 110,000,000 kunas

(14,865,000 eq' eeded from the private sector sources in the period from 2008-2009.
preli

According o ary estimates there are 150 possible IPPC installations. The costs of
alignment e IPPC Directive are estimated at some 2.0 billion euro (14.8 billion kunas).
ard to air pollution reduction measures it is estimated that the necessary capital

will amount to some 1.97 billion euro (14.6 billion kunas) which together with the
elating to the IPPC Directive amounts to 3.97 billion euro (29.4 billion kunas).

The transitional provisions of the Environmental Protection Act lay down the procedure for
existing installations. The operator is bound to prepare an analysis of the installation condition
and a study on the method of its alignment with the provisions of the Environmental Protection
Act (alignment plan). After obtainment of a positive opinion of the Ministry, the operator will
apply for an IPPC permit within 6 months. The Environmental Protection Act allows a
transitional period for those existing installations that will not be able to meet the requirements
for issuance of the IPPC permit. Such installations may be granted a temporary permit
according to the transitional provisions laid down by special acts (on the air, waste, soil, etc.).
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The temporary permit will make it obligatory for such installations to be brought in line with the
requirements within the period specified by a separate regulation.

The costs will be further elaborated for each individual installation. The CEA appropriations will
be used to upgrade the existing databases as required by the Directives 96/61/EC and
96/82/EC and the EC Regulation 166/2006 with accompanying user manuals, and for the
establishment of new reporting mechanisms.

Investments in the implementation of the IPPC Directive have a wider character — they are
intended for an overall reconstruction of the industry and energy sectors aimed at the alignment
with the LCP Directive, and for energy efficiency, air quality standards and production ing.
This can be best illustrated by the rebuilding of the largest refinery in Croatia which i ir
pollution caused by fuel production and at the same time aims at the fuel quality 0 ent
(Euro V). The investment amounts to some 0.8 billion euro (5.9 billion kunas). \

w

Apart from private sector funds, the government budget for 2008 and 20 ill"secure the
finance necessary for preparation of the Regulation on Integrated Enviro tal Conditions and
for establishment of the system for issuing integrated environmental conditions. This primarily
refers to training of all participants involved in the system and stablishment of the best
available techniques monitoring system. In addition to the govern dget, the finance will
also be secured from EU funds. Implementation of the CA project “Support for the
Further Approximation of Croatian Legislation wit Environmental Acquis
Communautaire” started in September 2007, providinﬁio 000 euro (7.4 million kunas) for
g

the development of the system for issuing integrated e ntal conditions and supervision
of implementation, and for the development of natic uidelines for best available techniques.

11.4. ESTIMATE OF FUNDS NEEDED&OMPLIANCE OF EXISTING LARGE
COMBUSTION PLANTS WITH DETERMINED LIMIT VALUES OF POLLUTANT EMISSIONS
| E AIR

The Directive 2001/80/EC on t [ n of Emissions of Certain Pollutants into the Air from
Large Combustion Plants he een transposed into the national legislation in full through the
Regulation on Limit Valu @ utant Emissions from Stationary Sources into the Air (Official

S

Gazette No. 21/2007). \

In Croatia there is t% existing large combustion plants located in 14 industrial or power
t o]

facilities, of whic al-fired and the rest are fired by liquid or gaseous fuel. Only one
large combusti ant:constructed in 1999 — PLOMIN Il with an output of 525 MW — uses
modern equipme r the reduction of pollutant emissions into the air and complies with
emission Ies for existing combustion plants defined by the Regulation, or rather by the

provisi of the Directive 2001/80/EC.
industrial facilities contain more than one large combustion plant that generate

1
for the same purpose and use the same stack. The “common stack” approach, however,
cannot be applied, because they were constructed before 1986.

The majority of the combustion plants, i.e. a total of 22, are owned by the Croatian Electric
Power Industry - HEP d.d.

Investment costs of emission reduction measures aimed at complying with the Directive
2001/80/EC are expected to be considerable, given the fact that most of Croatia’s plants do not
meet the emission limit values set. Besides, the MEPPPC and the CEA will suffer administrative
costs too.
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The costs of alignment of existing installations are estimated at approximately 1,015 million euro
for the scenario of fitting all existing installations with the most advanced emission reduction
equipment. The costs of a scenario according to which some establishments would be exempt
and the emission allowance would be assigned at the level of all facilities, i.e. one and the same
emission as if the emission limit were applied individually to each facility, are estimated to be
much lower. At the moment a rehabilitation programme that will define actual values is in the
process of preparation. As mentioned earlier, another scenario refers to an expedited
construction of new combustion plants to replace those for which the installation of emission
reduction equipment is not worth while, except the use of cleaner fuels.

11.5. ESTIMATE OF FUNDS NEEDED FOR TECHNICAL ADAPTATION OF P
STORAGE AND DISTRIBUTION AT TERMINALS

The Directive 94/63/EC on the control of volatile organic compound emissi(@n from the
of

storage of petrol and its distribution from terminals to petrol stations has been:transposed into
the Croatian legislation through the Regulation on Technical Stan rotecting the
Environment against Emissions of Volatile Organic Compounds Resulting from Petrol Storage
and Distribution (Official Gazette No. 135/2006).

The Regulation lays down technical measures for the reduction of volatile organic compound
emissions produced by petrol storage installations at termi when loading and unloading

mobile containers at terminals, by mobile containers an%storage at service stations.

According to the Regulation, existing terminals a tations are bound to comply with the

EC Directive requirements by the end of 201 1&)
In the Republic of Croatia nine terminals for petrol storage and distribution with a capacity

ranging from 8,500 to 250,000 cubic metres possess a permit for petrol storage activities (two
terminals are part of the Rijeka and Si il refineries; others are located on the island of
Krk, in Zadar, Zagreb, Zabok, Osij d Ploce).

In Croatia 697 petrol stations.we eration in 2006, of which 419 stations are owned by the
INA Oil Industry, 35 by TIF %! y Petrol Zagreb and 53 by OMV. Other petrol stations are
owned by some small-scale npanies. INA is estimated to cover about 70 per cent of the
entire petrol market. @A ey conducted showed that petrol stations constructed after 1997,

V and other small-scale companies, are equipped with ....??7?7?

mostly owned by T\,g
Investment CWI to existing terminals and petrol stations suffered by their owner and

operators 3cti are estimated at 815.4 million kunas (111 million euro). The sources of
finance ar ivate sector of economic operators and loans.

.6. ESTIMATE OD FUNDS NEEDED FOR TECHNICAL ADAPTATION OF PLANTS /
INSTALLATIONS USING VOLATILE ORGANIC COMPOUNDS
Directive 1999/13/EC (volatile organic compounds): The Regulation on Limit Values of Pollutant
Emissions from Stationary Sources into the Air (Official Gazette No. 21/2007) complies fully with
the Council 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.

According to the Regulation, the Ministry of Environmental Protection, Physical Planning and
Construction established a register of legal and physical entities that use organic solvents or
products containing volatile organic compounds within their activities. Legal or physical entities
were bound to register by 30 May 2007. The deadline for reaching prescribed emission limit
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values in waste gases or prescribed fugitive emission values, i.e. total limit values is 31
December 2015. Until 31 December 2009 target emissions may be exceeded 3 times. In the
period from 31 December 2009 to 31 December 2015 target emissions may be exceeded 1.5
times.

The owner and/or the operator of an existing installation that does not meet emission limit
values for volatile organic compounds from exhausts, emission limit values for fugitive
emissions or total limit emissions was bound to prepare an emission reduction programme and
submit the same to the Ministry of Environmental Protection, Physical Planning and
Construction (MEPPPC) by 31 December 2007.

The costs of aligning the installation with the requirements of the EC Directive are y
owners or operators of the installation and are estimated at 518 million kunas (70 0).

Directive 2004/42/EC on the limitation of emissions of volatile organic co&' due to the

use of organic solvents in certain paints and varnishes and vehicles finishing:products will be
transposed into the national legislation through the adoption of the Re ion Limit Values
for the Content of Volatile Organic Compounds in Certain Paints and ishes and Vehicles
Refinishing Products adopted in September 2007 (Official Gazett 07).

varnishes and/or vehicle
. However, in contacts with
heard that products currently
the changes in recipes and the
ment.

The Regulation specifies the time limits for the start of using
refinishing products with a low content of volatile organic
the industry during preparation of the Regulation i
environmentally friendly made this option more expensi
purchase of new machinery, raw materials and con

The costs of adapting the recipes for the pro ion of paints, varnishes and vehicle refinishing
products borne by the private sector are estimate some 5 million kunas (0.67 million euro).

On the basis of statistical data provid CC, Department for Industry, under the product
code of NIPUM 2004 (Official Gazette 2004) relating to the entire product group of paints,
varnishes and similar coatings,.printing colours and putties, in 2006 the industrial production

amounted to about 800,000 t .

11.7. ESTIMA%\ DS NEEDED FOR ADAPTATION OF OIL REFINERIES

Directives 2003/ R the quality of petrol and diesel fuels (replacing the Directive
98/70/EC) and-.2005/33/EC replacing the Directive 1999/32/EC relating to the reduction of
sulphur content in=certain liquid petroleum fuels have been transposed into the national
Iegislation the Regulation on the Quality of Liquid Petroleum Fuels (Official Gazette No.

diesel fuels, as well as deadlines for complying with the values prescribed. Tables 11.-6.-1. and
11.6.-2. show basic requirements relating to the sulphur and lead content, while exemptions and
derogations as to the application deadlines are specified in detail in the Directive.
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Table 11.6.-1. Limit values according to the Directive 98/70/EC

Petrol 150 0.005 as of 01.01.2000
50 0.005 as of 01.01.2005
10 as of 01.01.2008
Diesel fuel 350 - as of 01.01.2000
50 as of 01.01.2005
10 as of 01.01.2008
Table 11.6.-2.: Limit values according to the national legislation \
[ ——
Type of fuel S (mg/kg) Lead (g/1) Deadline
Petrol 50 0.005 as of 01.06.2006
10 as of 01.01.2009
Diesel fuel 50 - as of 01.06.2006
10 - as of 01.01.2009
A
The bringing of existing refineries in line with the requirements set depe the first line on
the upgrading of refinery installations with the aim to reach limit v ing into force in the

Directive 1999/32/EC
The objective of this Directive is to reduce emissio
produced during combustion of certain types of liquid fi

r dioxide (SO,) into the air
e emission reduction should be

achieved by setting limit values for sulphur conten uid fuels as follows'®:
Table 11.6.-3.: Limit values according to the Direc& 2/EC
Types of fuels Mass% S Deadline
Fuel oil <1.00 as of 01.01.2003
Gaseous oils <0.20 as of July 2000
<0.10 as of 01.01.2008
A\
Table 11.6.-4.; Limit values acr@maional legislation
Types of fuels Mass% S Deadline
Fuel oil <1.00 as of 01.06.2006
Gaseous oil <0.20 as of 01.06.2006
Gaseous oil <0.10 as of 01.01.2009

installation he aim to reach limit values defined.

A S
The bringif existing refineries depends in the first line on the upgrading of refinery

the ongoing upgrading of refineries will be completed, both refineries will produce liquid
eum fuels of the quality prescribed in the territory of the EU countries. This primarily
relates to a low sulphur content in fuels and includes the following liquid petroleum fuels: petrol,
diesel fuels, gaseous oil, fuel oil and marine fuels.

The costs of complying with the requirements of EC Directives will be borne by the refinery
owners or operators and are estimated at 5,815.9 million kunas (796 million euro).

'® Derogations from deadlines specified are indicated in the Directive 1999/32/EC.
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11.8. CLIMATE CHANGE (emission trading, the Kyoto Protocol)

The Republic of Croatia has been a Party to the Kyoto Protocol since 28.08.2007. The
Commission Decisions 280/2004/EC and 2005/166EC have been transposed in full into the
Croatian legislation through the Regulation on Monitoring Greenhouse Gas Emissions in the
Republic of Croatia (Official Gazette No. 1/2007).

Cost of greenhouse gas emission reduction measures

The costs are defined as a difference in costs under the ‘with measures’ and ‘without me ures’
scenarios. It should be taken into consideration that total annual costs represent a

between equivalent annual costs and equivalent annual profit. Most of the ene iCi
measures yield profit after 5 years, or, in terms of arithmetic, show negative costs

The costs of emission reduction measures are estimated at some 40.5 milli uro/year, with an
average price of reduction being 14 euro/(t CO, eq). If the reduction is_plan to be above
2,800 Gg CO,, the curve denoting the cost of measures rises sharply a

euro/tonne CO, eq. Further reductions above the values set by this n would mean that
Croatia should purchase emission allowances, because these%

additional national measures, especially if the reductions ar
Accordingly, the estimate of costs shows that Croatia mus ly take into account the
application of the Kyoto Protocol mechanisms in the commi riod after the Protocol.

The sources of finance needed for implementatio sures are indicated in table 8.18.-1.
The major source of finance are monies collecte n electricity consumers through the charge
aimed at promoting the electricity generation renewable energy sources and cogeneration
(collected by HROTE, Croatian Energy Market rator). Another important source is the CO,
charge on stationary point sources collected by the EPEEF in addition to other existing
environmental charges. It is also plan introduce a charge aimed at promoting the
generation of thermal and electrical rom renewable sources. If the CO, charge on
stationary point sources is abolish installations covered by the emission trading scheme,
new sources of finance will ha troduced. As mentioned earlier, a feasibility study for
introduction of a charge o bon in fossil fuels to be paid by all consumers needs to be
prepared and the aspe tsa, economical and sociological) of introducing a vignette
system for foreign ve ' Croatia analysed. It is justifiable, because an environmental
I

charge is already paid b isting vehicles bearing a Croatian number plate.

Administrativ sts of capacity building

In the co of implementing the project LIFE0O4 TCY/CRO/029 “Capacity Building for
Imple te f the UN Framework Climate Change Convention and the Kyoto Protocol in

lic of Croatia” amounting to 529,268 euro (3,916,583 kunas) the following documents
ations were prepared in the period from September 2006 to October 2007: the Draft
trategy for Implementation of the UNFCCC and the Kyoto Protocol Including the
Ac Plan; the Draft Proposal for the Regulation on Emission Allowances and Methods of
Trading in Greenhouse Gas Emission Allowances, including the explanation of individual
provisions; and Technical and Economic Guidelines for the Sectoral Operational Programme:
Energy, Waste, Agriculture.

The main objective of the EC project “Technical Assistance in Implementation of the Kyoto
Protocol: Emission Trading and Other Cost-effective Emission Reduction Measures” to the
value of 130,000 euro (962,000 kunas) is to provide assistance to the Republic of Croatia in
setting out effective policies and measures with the aim to meet the target under the Kyoto
Protocol and continue reducing greenhouse gas emissions after 2012, especially through the
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possibility of introducing a national emission trading scheme on the model of the European
Union.

The climate change area is one of the three components of the CARDS 2004 project “Support
for the Further Approximation of Croatian Legislation with the EU Environmental Acquis
Communautaire”. The project implementation started in September 2007. The climate change
component provides financial assistance amounting to 500,000 euro (3,700,000 kunas).
Through implementation of this project the Republic of Croatia will be provided support in the
preparation of the National Allocation Plan for Greenhouse Gas Emission Allowances (NAP)
pursuant to the Directive 2003/87/EC establishing a greenhouse gas emission trading scheme,
and in the purchase of technical equipment for the establishment of the Greenhous as
Emission Registry.

and the
Decisions 2004/156/EC and 2005/381/EC will be incorporated into the n lation in
2008 through the Regulation on Greenhouse Gas Allowances and Meth Trading in
Emission Allowances that will establish a greenhouse gas emission tra%h e in Croatia.

The provisions of the Directives 2003/87/EC and 2004/101/EC on emission
nal le
[0}

The Regulation will come into effect not later than 2010, when the schem anned to join the
EU emission allowances trading scheme. In the first half of 200 National Allocation Plan
will be prepared within the framework of the CARDS 2004 project, ng the total amount to
be allocated to installations carrying on the activities listed in X |.to the Directive. Emission
allowances will be allocated to individual installations ac i he Plan. During 2008 the
Government of the Republic of Croatia will adopt th al Allocation Plan for Emission
Allowances. The costs of annual reports to be submi entities (50) liable to emission
trading and the costs of report reviews as of 2010 stimated at 30,000 euro (222,000 kunas).
The costs of meeting the emission reduction o ns for entities liable to emission reduction
are included in the total costs of the Republic o ia under the Kyoto Protocol in the period
2008-2012 and estimated at 40.5 million euro (300 million kunas) yearly.

The Commission Regulation 2216/2004/ been transposed into the Croatian legislation

through the Regulation on Monitorin ouse Gas Emissions in the Republic of Croatia

(Official Gazette No. 1/2007). T%" will be established and connected to the International
e

Transaction Log (ITL) and unity International Transaction Log (CITL) in 2009.

According to the Air Protec ct:(Official Gazette No. 78/2004) the CEA is responsible for
maintaining the Greenhouse mission Registry.
Administrative costs of implementing these measures amount to 1.5-2.0 million euro/year.

A\ 11.9. OZONE LAYER PROTECTION

' zone depleting substances is governed by the Regulation on Ozone Depleting
Official Gazette No. 120/05) harmonized with the EC Regulation 2037/2000 on
at deplete the ozone layer.

S

TheZeguIation makes it obligatory to legal and physical entities, owners and/or operators of
refrigeration and air-conditioning equipment and fire-extinguishing systems to remove and
collect the controlled substances contained in such equipment until 1 January 2011. Legal and
physical entities, owners and/or operators of such equipment are bound to ensure financial
resources for the replacement of ozone depleting substances and equipment with those that do
not deplete the ozone layer.

Financial resources needed for the disposal and destruction of ozone depleting substances
when they turn into waste are provided by the Environmental Protection and Energy Efficiency
Fund on the basis of the Regulation fixing an annual charge of 3 kunas per kg of an imported
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substance. According to the Regulation, a dealer or an entrepreneur importing such substances
for the purpose of placing them on the domestic market or for his own needs shall pay a charge
to the Environmental Protection and Energy Efficiency Fund for the purpose of covering the
costs of disposal/destruction of controlled and replacement waste material.

The costs of freon and halon disposal and destruction in the period 2007-2011 is estimated at
1,340,000 kunas (181,000 euro) and will be covered by the EPEEF.

The costs relating to installation of fire extinguishing systems containing substances that do not
deplete the ozone layer will be borne by the owners or operators of such systems and are
estimated at some 30,000,000 kunas (4,045,000 euro) in the period 2008-2011.

The costs of replacing freon used in refrigeration equipment with substance not
deplete the ozone layer, or the replacing of existing refrigeration equipment in the d 2008-
2011 are estimated at 30,000,000 kunas (4,045,000 euro) and will be covere economic
operators themselves.

Financial resources provided by the Multilateral Fund (MF), or spe UNIDO as its

nstitutions (a total of
e ozone depleting
ors themselves.

implementing agency will be used to replace some of the chillers in.publi
1,500,000 kunas / 202,700 euro). The rest of the costs of laci
substances in the refrigeration sector will be covered by econ n%
The finance necessary for the project of establishing a hal

the MF or rather in cooperation with the GTZ, Germany

n centre will be secured by

total of 300,000 kunas / 40,500 euro).

12. BENEFITS OF AIR QUALITY IMP T AND GREENHOUSE GAS
EMISSIO DUCTION

The benefit of the air pollution reduct
ecosystem. The following is an overvi

is reflected in less impact on human health and
jor impacts intended to give an insight into the
types of impacts and pollutants whic e major contributors. For some time now, when
creating an environmental poli ropean and a national scale, the monetary evaluation
of the damage has been i Si applied as an auxiliary means. This is, however,
questionable and avoided who find it unethical to evaluate human health, and
especially human life thr ey. Nevertheless, the environmental policy of the EU is more

and more based on benefit analyses. When interpreting the costs, one should know the
size of the area to«whi costs relate. The costs avoided, as indicated below, refer only to

benefits achieved i s with the supposed air quality improvement, without taking into

account the all poliution reduction across Croatia or Europe likely to be achieved by the

measures taken over, the avoided damage of the greenhouse gas emission reduction was

not quantir was the possible global reduction of climate impacts assessed. Adequate
o}

such extensive and comprehensive assessments are currently far from being

idering the order of magnitude, the benefits achieved are evidently at the level of the
necessary investments in air protection (Section 11), but they are definitely underestimated in
relation to the above. In this connection it should be stressed again that every evaluation of the
damage avoided is to be understood qualitatively, through understanding the order of
magnitude, because the calculation is subject to a number of questionable starting points’”.

' The results are informative by nature and prepared for the purpose of this Plan. They represent no
recommendation in terms of activities, criteria and methodology at local levels or at the level of an
individual activity in the space.
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12.1. BENEFITS OF AIR QUALITY IMPROVEMENT
12.1.1. REDUCTION OF EFFECTS ON HUMAN HEALTH

The incidence of health effects is associated with pollutant concentrations, duration of exposure,
the size of population subject to exposure, the age structure, a general health status and other
socio-economic factors (diet, other pollutions, etc.).

Table 12.1.-1. shows major air pollution impacts by individual pollutant types (ExternE,
Externalities of Energy, Methodolgy 2005 Update). Primary pollutants are those produced by
emission sources. Secondary pollutants are a result of chemical reactions in the atmosphere
and usually occur far from emission sources. It should be noted that SO, turns in

and NOx into nitrates and participates in the ozone formation. Secondary ef

substances are greater than their primary ones.

Table 12.1.-1.: Major air pollution impacts &\
S

S
ese

Primary Secondary Impacts
pollutants pollutants
Particulate matter Mortality, cardiopulmonary diseases (cerebrovascular
(PM1o, PMy5, black hospitalization, heart attack, chronic bronchitis, chronic cough with
smoke) children, mild respiratory symptoms, asthmatic cough)
SO, Mortality, cardiopulmonary diseases (hospitalization, consultations
with doctors, asthma, sick leaves, limited activities)
SO, sulphates Same as particulate matter
NOx Morbidity
NOx nitrates Same as particulate matter
NOx + VOC ozone Mortality, diseases (respiratory hospitalization, reduced daily
activity, asthmatic attacks, days with marked symptoms)
CcoO Mortality (cardiac arrest), diseases (cardiovascular)
PAH Cancer
As, Cd, Cr-VI, Ni Cancer, other diseases
Hg, Pb Diseases (neurotoxicity)
According to the theory of ce of impacts, the monetary value of a harmful impact may
be described in following t thodology for Cost — Benefit Analysis for CAFE, Pye and

Watkiss, 2005):

(Impact = pollutio @ffect function)

Economic da impact x unit value of impact

The AirQ Mo ecommended for the assessment of air quality impacts on human health by
Health Organization may be used to calculate effects, i.e. risks arising from a short-
-term exposure to air pollution.

The reduction of air pollution aimed at compling with the minimum conditions for reaching the air
quality category | brings about the reduction of adverse effects on human health as estimated
for the following towns and pollutants on the basis of the 2006 pollution:

Zagl‘ebi NO21 03 '8h, PM10 and I:)M10Iong—term effects
Rijeka: O;—8h and O;— 1h

Sisak: SOZ, PM1O | PIV|1O long-term effects

Kutina: PMo and PMy, long-term effects
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Table 12.1.-2. shows the difference in risks between the current air quality status and the status
if the air quality category | were achieved.

Table 12.1-2. Review of the reduction of health risks if the air quality category | were achieved

Risk reduction (number of cases) if air quality category | were achieved

Health consequence 0.-8h Os-1h NO, SO, PM1o PM1odug.dj

total mortality 23 15 . 16 32.8 278.2
cardiovascular mortality 0.9 0.7 0 15 17.2 -
respiratory mortality 0.3 0.2 - 0.2 3.3 ;
hospitalization* 0.9 0.2 0 0.7 60.7 -
asthma (children+adults) } _ . - 0 -
chronic bronchitis ) _ . R - 0
heart attack : . 0 03 - .

*hospitalization includes hospitalization due to respiratory and cardiovascular diseases and asthmatic attacks

From Table 12.1.-2. it is evident that suspended particulate matter is the major contributor
to health risks, especially mortality. The reduction of NO, concentrations to the first category
level is not reflected in the reduction of ‘risks (based on results), because only a few
concentrations exceeded the LVs in 2006.

12.1.2. MONETARY VALUES OF DEATHS

To quantify the impacts and express them in monetary values evaluation must be carried out,
using market prices, if available (crops, materials, etc.). For many impacts, however, such as
the increased risk of death, there are no direct market prices to be applied. The evaluation of
human life is carried out on.the basis of the amount that an individual is willing to pay for the
reduction in the death:risk (willingness to pay, WTP) or on the basis of a charge that an
individual is willing.to accept for assuming the death risk (willingness to accept, WTA).

The value ofstatistical life has been calculated in several European studies. In the CAFE (Clear
Air for Europe) documents on the cost-benefit analysis the reference value of statistical life
(VSL).amounts.to 2,000,000 euro. The evaluation of death is, however, still subject to argument.
It is an ethical question whether such an approach is acceptable at all. Apart from the method of
evaluating the statistical life (VSL) that relates to changes in the number of deaths, there is a
more recent method relating to changes in the value of the life year (VOLY). For that reason
both methods were applied to evaluate deaths. Some authors recommend that costs should be
brought down to national conditions, i.e. simply reduced by the difference in GDP as compared
to the value in countries where VSL or VOLY have been determined. For Croatia this means
that the reduction factor of external costs might be 0.45, being the amount by which the country
lags behind the average GDP of the EU.

Table 12.1.-4. shows monetary values of deaths due to air pollution caused by ozone, sulphur
dioxide, nitrogen oxides and particulate matter for the current air quality in Zagreb, Rijeka, Sisak
and Kutina (without the correction factor 0.45). Monetary values have also been calculated for
cases (theoretical) that the air quality category | is achieved, as well as the difference of these
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two qualities for the towns mentioned. The major contribution to mortality is a consequence
of exposure to elevated concentrations of particulate matter, especially in case of long-
term exposure to particulate matter.

Table 12.1.-3.: Monetary values of ‘chronic’ mortality risks calculated using the method of the value of
statistical life

Monetary values of ‘chronic’ mortality risks calculated using the VSL* method

Current air quality, Theoretical air Benefit of theoretical air
euro/year quality**, euro/year quality, euro/year
T_(_S long-term effects L._\_ 31 \_.O0.000 w.mﬂm<OOO<OOO mmm.hOQ.OOO

* VSL (Value of statistical life) amounts to 2,000,000 euro according to CAFE
** Theoretical air quality corresponding to the minimum reduction of pollution concentrations (2006) in order
to reach the air quality category |

Table 12.1.-4.: Monetary value of mortality risks calculated by the method of assessing.the years of life
lost (premature death)

Monetary values of mortality risks calculated using the VOLY* method

Current air quality, Theoretical air quality, Benefit of theoretical
euro/year euro/year air quality, euro/year

"Chronic™" mortality (YOLL)**
PM10 tong-term effects 1,342,705,000 1,161,875,000 180,830,000

"Acute" mortality (YOLL)***

PMio 17,658,000 14,706,000 2,952,000
O3,8n 23,850,000 23,643,000 207,000
0Os, 1h 5,805,000 5,670,000 135,000
SO 738,000 594,000 144,000
NO; 2,151,000 2,151,000 0
Total "acute” YOLL 49,689,000 46,368,000 3,438,000

*VOLY - value of life year

**YOLL as a "chronic" mortality (Years of life lost) is calculated by VOLY amounting to 52,000 euro
according to CAFE

***YOLL as an "acute" mortality is calculated by VOLY amounting to 120,000 euro according to CAFE

In Kutina ‘and Sisak the problem lies in elevated concentrations of hydrogen sulphide and
ammonia in:the air, which is the reason why these towns do not belong to the first, but to the
second/third-air quality category. These two pollutants are not listed in the European Directive
on the air quality, but are characteristic for Croatia’s conditions and therefore not included in the
calculation of the AirQ model.

Hydrogen sulphide is a highly toxic and flammable gas responsible for foul odour of “rotten
eggs”. In urban areas the H,S concentration is usually below 8 ng/m®. According to the World
Health Organization (WHO) the lowest threshold of harmful effects (eye irritation) is thousand
times higher than the odour detection threshold. Due to its foul odour, the WHO has
recommended a very low level of 7 pg/m®, being roughly the level at which fifty per cent of the
population will smell it out.

Ammonia is used as a raw material in the production of fertilizers, plastics, explosives,
colouring agents and medicines (in the past also used as a cooling medium). It is a gas of a
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pungent and prickling smell. Ammonia is present in the atmosphere due to the natural process
of putrefaction of nitrogenous animal and vegetable matter, mostly at levels not harmful to
human health. In case of industrial accidents that include the spilling of large volumes, it
causes chemical burns of the respiratory system. The exposure to a concentration of 3,000
ug/m?® causes irritation of eyes and to a concentration of 300,000 pg/m? for 30 minutes causes
respiratory irritation and increase in the respiratory volume. A concentration of 3,530,000 ug/m?®
causes death in less than 30 minutes.

12.1.3. REDUCTION OF EFFECTS ON MATERIALS

For a number of materials the dry deposition of SO, has proved to be the most.de :
while the effect of wet deposition is less destructive. SO, causes damage to sto first
line (especially limestone) and mortar. According to CAFE CBA the critical thickness of natural
stone and mortar to be maintained is 3-5 mm, the thickness of galvanized el ranges from 15
— 120 um and that of colour 20 — 100 um. Ozone as a highly oxidizing agent causes damage
primarily to polymeric materials. The effect of nitrogen oxides on materia ill unexplained.

12.1.4. REDUCTION OF EFFECTS ON CROPS %V

Wet and dry deposition of SO, have an adverse effect and reduce the yield. The
nitrogen deposition has a positive effect on the ecos , because nitrogen is the essential
component of biological molecules. However, large f nitrogen cause eutrophication,
i.e. the excessive growth of species not particular ortant for the conservation of biodiversity.
Ozone also affects adversely the crops and reduces the yield. Besides acting as a very strong
oxidant, in reactions with nitrogen oxides it generates nitrates environmentally not friendly.

12.1.5. REDUCTION OF EFFECTS WTS

As in the case of impacts on rse impacts on forests are also attributed to wet and
dry deposition of sulphur oxi one, nitrogen oxides or nitrates, acid and nitrogen deposition.
Acid rains resulting from ion of sulphur and nitrogen oxides with water vapour have a
particularly adverse C orest vegetation. Their spread depends on the meteorological
conditions. The e& articularly detrimental on conifers. Harmful effect thresholds are

determined fo“ inations of forest vegetation and soil.

@. BENEFITS OF GREENOUSE GAS EMISSION REDUCTIONS

n of measures for the reduction of greenhouse gas emissions has numerous
. On a global scale it contributes to the reduction of concentrations in the atmosphere
hus mitigates harmful effects of the temperature rise and climate change. In this way it also
reduces the dependence on fossil fuels. This means that about 1 million t.. /year of fossil fuels
will be saved, mostly liquid fuels, coal and natural gas. The economy becomes less vulnerable
to the rise of crude oil prices and the power supply safer due to a greater diversification of
energy sources and lower dependence on import. It offers new opportunities for the
entrepreneurship and employment, reduces the emission of harmful substances affecting
human health and biodiversity. The application of measures for the reduction of greenhouse gas
emissions will indirectly reduce the emissions of SO, in Croatia in 2010 by about 8,500
tonnes/year (11 per cent reduction), of NOy by 5,000 tonnes/year (6.8 per cent reduction) and of
particulate matter by about 250 tonnes/year. This will at the same time facilitate Croatia’s
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access to the Gothenburg Protocol to the Convention on Long-range Transboundary Air
Pollution.

Viewing from the aspect of a household, the application of measures will have positive financial
effects on household budgets. In a typical Croatian household, if low-consumption devices,

adequate thermal insulation and low-consumption car were used, the amount of fossil fuel bills
might be halved.

13. PUBLICATION OF THE AIR QUALITY PROTECTION AND IMPROVEMENT P F
THE REPUBLIC OF CROATIA FOR THE PERIOD 2008-2011

This Plan is published in the Official Gazette. &\O

Class: 351-01//08-02/03

File No.: 5030105-08-1
Zagreb, 8" May 2008 V
Prime Minister E
Dr Ivo Sanad n
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ABBREVIATIONS

AAU - Assigned Amount of Unit

AOT40 — a parameter expressed in (ug/m3)-h and meaning the sum of the differences between
the hourly concentration above 80 pg/m® (=40 ppb) and 80 ug/m® during a specified period,
taking into account only values measured for each hour of a day between 8:00 and 22:00 CET
BAT — Best Available Technologies

CAFE — Clean Air For Europe

CARDS - Community Assistance for Reconstruction, Development and Stabilization

CCC- Croatian Chamber of Commerce %

CDM - Clean Development Mechanism

CEA - Croatian Environment Agency

CER - Certified Emission Reduction

CITL — Community Independent Transaction Log \
EC — European Commission

ELV — Emission Limit Value

EMEP - Protocol on Long-term Financing of the Cooperative Program for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in E %

EPEEF — Environmental Protection and Energy Efficiency Fund

ERPA — Emissions Reduction Purchase Agreement

ERU — Emission Reduction Unit

ESPOO Convention — Convention on Environmental I% ssessment in a Transboundary

Context
EU — European Union
GDP — Gross Domestic Product
GEF — Global Environmental Facility
GIS — Geographic Information System

HBOR - Croatian Bank for Reconstruction. and Development
HROTE — Croatian Energy Market O N

IBRD — International Bank for Reconst and Development
ICP — International Co-operative

IET — International Emission

pplied Systems Analyses)
h and Occupational Health

IPCC — International el on Climate Change
ITL — International ction Log
JI — Joint Implem X

irecti

LCP Directive on Large Combustion Plants

LOAEL — Lowe erved Adverse Effects Level
LPG - liqu @- etroleum gas

O tion on Long-Range Transboundary Air Pollution

—Land Use, Land Use Change and Forestry

alue of pollutant concentration in the air

D — Ministry of Agriculture, Fisheries and Rural Development

MARPOL - International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978

MCA — administrative measure for climate change mitigation

MCI — investment-type measure for climate change mitigation

MELE — Ministry of Economy, Labour and Entrepreneurship

MEPPPC — Ministry of Environmental Protection, Physical Planning and Construction
MFAEI — Ministry of Foreign Affairs and European Integration

MGA — administrative measure for tackling the issue of air quality limit value exceedance
MGI — investment-type measure for tackling the issue of air quality limit value exceedance
MHS — Meteorological and Hydrological Service
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MI — Ministry of Interior

MKA — administrative measure for tackling critical pollution levels

MKI — investment-type measure for tackling critical pollution levels

MPA — administrative measure for preventive air protection

MPOA - administrative measure for persistent organic pollutants and heavy metals
MPOI — investment-type measure for persistent organic pollutants and heavy metals
MPRA - administrative measure for transport

MPRI - investment-type measure for transport

MSES — Ministry of Science, Education and Sports

MSTI — Ministry of Sea, Transport and Infrastructure

MTI — investment-type measure for tackling the issue of air quality tolerance value exceedance
MZA — administrative measure for the Gothenburg Protocol

MZI — investment-type measure for the Gothenburg Protocol

NEC Directive - Directive on national emission ceilings for certain atmospheric polit S
NMVOC — Non-methane Volatile Organic Compound

ODS — Ozone Depleting Substance

PAH — Polyaromatic Hydrocarbon
PHARE - Pologne et Hongrie-Aide & Restructuration Economique
POCP - Photochemical Creation Potential V

POP — Persistent Organic Pollutant

PRTR — Pollutant Release and Transfer Register

RDF — Refuse Derived Fuel

TDM — Total Deposited Matter

TPM - Total Particulate Matter ?\

TV — tolerance value for concentration of a pollut he air
UNECE - United Nations Economic Commissio e
UNFCCC — United Nations Framework Conv&) limate Change
VOC- Volatile Organic Compound

VOLY - Value of Life Year

VSL — Value of Statistical Life V
WHO — World Health Organizations ?\

O
K
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