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ENVIRONMENTAL IMPACT ASSESSMENT FOR COMBINED
CYCLE POWER PLANT AT JERTOVEC, CROATIA

EXECUTIVE SUMMARY

1. Introduction

This Environmental Impact Assessment (EIA) was prepared for a new 240 MW power plant
which will be built at the site of an existing power station in Jertovec. The new combined cycle
plant will consist of four main parts: gas turbine, heat recovery steam generator (HRSG) with
supplementary firing, steam turbine and electric generator.

Jertovec is situated in the north-west of Croatia, in the Krapinsko-Zagorska county, in the
municipality of Konjščina. The site is about one kilometre from Konjščina town centre and
about 30 km north-east of Zagreb, the capital of Croatia (see photograph above).

IPP Jertovec is the first facility in Croatia to be built by an independent power producer (IPP) –
Enron Europe Ltd. The plant will be built on the BOOT principle (Build - Own - Operate -
Transfer). The Croatian power utility Hrvatska Elektroprivreda (HEP) would buy electricity
from the plant at agreed rates, take over the power plant after the period agreed and proceed
with operating the plant until its service life is over.

More than half of the power in Croatia is generated from hydropower plants. The increase in
electricity demand associated with economic recovery is expected to be met by thermal power
sources; this would allow reliable operation throughout the year. To meet the predicted 3-4%
annual increase in power consumption, Croatia will have to construct 1,500 MW of additional
capacity by the year 2010, mainly as base-load. Construction of new thermal capacities is
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planned at existing power plant locations in Zagreb, Osijek, Sisak and Jertovec, along with the
construction of some hydropower stations of smaller size.

This EIA was prepared following the format and contents set out in the Croatian Decree of
Environmental Impact Assessment (Official Gazette No. 34/97 and 37/97).

2. Alternatives considered

The following alternatives were considered in the EIA:

(i) alternative sources of electricity - coal fired and nuclear power plants are temporarily
excluded by Government policy and heavy fuel oil fired power plants are considered
environmentally, technically and economically less favourable to gas fired plants;

(ii) alternative sites - existing power plant locations in Sisak and Osijek were considered
less favourable than Jertovec because of gas supply availability and the existence of a
high voltage transmission grid; a new site on the Istria peninsula, using natural gas
from the Adriatic Sea, could only provide 100 MW of output;

(iii) alternative location at the Jertovec site - a location west of the existing boiler house on
the site of the old stack was rejected due to restricted access to the area;

(iv) alternative plant designs - a design with 2x60 MW gas turbines, two HRSGs, and one
steam turbine of 70 MW electric output was found to have higher capital cost, require
more space, and to involve more complex construction, maintenance and operation.

3. Description of the operation

The existing power plant at Jertovec consists of two units of 44 MW each. Natural gas is used
as the main fuel with light distillate fuel oil, supplied by railway, as a back-up fuel. It is
operated as a peaking plant only with an average of 600 operating hours per year.

The new plant will be located at the site of the existing light distillate fuel storage tanks
(computer-generated image of the IPP Jertovec is to the right of the existing plant on the
photograph at the beginning of the text).  It will have a total capacity of 240 MW and will be
used as a base-load plant.  The main fuel will be natural gas and the back-up fuel will be light
distillate fuel oil.

In order to minimise NOx emissions, the IPP Jertovec will use dry low-NOx (DLN) burners.
Water injection in gas turbine combustion chambers will be used to abate NOx when using oil
as a fuel. Emissions of NOx (table 1) in both cases will not exceed Croatian standards and
World Bank guidelines (there are no specific EU standards for emissions from gas turbine
power plants). Flue gas exhaust from the HRSG will be discharged through an 80 metre high
stack.

Table 1. NOx emission standards and NOx emissions from IPP Jertovec.
Croatian
standards

World Bank
guidelines

IPP Jertovec

natural gas 100 mg/Nm3 125 mg/Nm3 56 mg/Nm3

liquid fuel oil 150 mg/Nm3 300 mg/Nm3 < 150 mg/Nm3

Make-up water for the power plant will be supplied from the Krapina River through the
reconstructed water supply system. A common system of raw water supply for the existing
plant and the new one will be provided. In order to ensure sufficient quantities of raw water, a
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new water intake will be constructed. The capacity of the existing Bajer reservoir will be
enlarged.

An air-cooled condenser with forced air circulation and two-speed fans will be installed at the
IPP Jertovec for cooling. This design was chosen based on the hydrological characteristics of
the location and the Krapina River. It will minimise water use at the plant.

For the IPP Jertovec a new gas pipeline (some 2.2 km long) will be constructed in the same
corridor as the existing underground pipeline from the gas metering and reducing station in
Konjščina to the metering point at the Jertovec plant. The gas supply on the Jertovec site will
be via an above ground pipeline running along the inner side of the plant’s boundary.

The existing light distillate oil unloading facilities will be used for the IPP Jertovec. In place of
the existing 5,000 m3 oil storage tank, two new storage tanks, each of approximately 9,000 m3,
will be built as replacement.  These will be operated by HEP.

The transmission line necessary for connecting the IPP Jertovec to the main grid will be built
by HEP along the existing transmission line.  The transmission line is not part of this financing
and is not therefore addressed in this EIA.

4. Description of the existing environment

The IPP Jertovec site is located in north-west Croatia in Hrvatsko Zagorje, between the
Pannonian Plain and the Alps. The topography of the area is characterised by numerous hills
and valleys. The climate of the area is mild humid with warm summers and adequate
precipitation throughout the year.

The Krapina River flows at a distance of one kilometre from the site. The average flow rate of
the Krapina River based on recorded data for the period 1968-1994 was 0.927 m3/s with a
maximum of 1.48 m3/s in 1980 and a minimum of 0.355 m3/s in 1971. The lowest monthly flow
rate of 0.043 m3/s was recorded in July 1971.

The flora and fauna in the area is typical of that of higher and lower mountain belts and
lowland belts. There are numerous plant and animal species, some of which are protected under
Croatian law. No species are in danger of extinction.  There are no protected species on the site
of the power plant.

The main sources of air pollution in the area are the existing Jertovec power plant, traffic,
several industrial facilities and the chimneys of individual houses. The average background
concentrations of pollutants within the 16 km radius from the site were estimated for all major
sources (table 2).

Table 2. Background air quality in the wider area of Jertovec.
Average annual ground
level concentrations

Maximum 24-hr ground level
concentrations

NOx 3.7 µg/m3 24.1 µg/m3

SO2 2.7 µg/m3 69.2 µg/m3

Particulates 4.1 µg/m3 104.8 µg/m3

The existing Jertovec power plant generates high levels of noise when in operation. The
vicinity of the power plant is categorised by the regulatory authorities as Zone 2, for which the
maximum permissible noise levels are 55 dB(A) during the day and 45 dB(A) during the night
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at the residences. Noise levels generated by the existing power plant operation range from 52
dB(A) in the centre of the Jertovec village to 60 dB(A) some 50 metres from the power plant
fence. These values exceed the limits allowed by the regulations both in the day and at night
time.

The Jertovec site is classified as an industrial zone. The closest settlement to the site is Jertovec
village, consisting of several hamlets, some of which are in the immediate neighborhood of the
existing power plant. Around Jertovec there are many small scattered villages and hamlets. The
largest settlement is Konjščina (the municipality centre) some 1.5 km north of the site.

5. Significant environmental impacts

5.1 Impacts during construction

The environmental impact during construction will be localised and short-term with no changes
in use of the surrounding land as compared to the current conditions. Impacts will primarily
relate to the civil works period, and less intensive impact is expected during erection of the
equipment and trial operation. The time schedule for the main civil works (foundations for
steam generator and turbine units, HRSG, transformers and the air-cooled condenser) is about
eight months.

Impact on land use in the area can be divided into three zones: (1) construction zone (existing
tank areas) on the future power plant site, (2) site organisation and temporary storage area close
to the existing administration building, and (3) off-site zone to accommodate infrastructure and
traffic routes.  An additional 10,000 m2 area outside the plant border will be used during
construction for parking and for equipment and materials storage.

The new gas pipeline will be built alongside the existing gas pipeline, and construction will
involve temporary reassignment of land. During the pipeline construction, no agricultural
activities and other construction will be possible along the 16-metre wide land corridor for one
growing season.  A short length of the gas pipeline goes through forest.

Hydrological impacts are related to the construction of the raw water supply system for the
IPP Jertovec. The reconstruction of the Bajer reservoir includes the improvement and
expansion of the existing pond (dredging and construction of dam), and construction of the
supply and drain canal.

5.2 Impacts during operations

Impact on air quality. Primary fuel will be natural gas and light distillate fuel oil will be used
only for back-up. Reference case NOx and SO2 emissions for operations using natural gas for
90% of the time, and light distillate fuel oil with sulphur content of up to 0.2% for 10% of the
time, are provided in table 3.

Table 3. Annual pollutant emissions from the IPP Jertovec and the existing plant.
IPP Jertovec
7,000 hr/yr, 10% light distillate fuel
oil with 0.2% sulphur and 90%
natural gas

Existing plant
600 hr/yr, 10% fuel oil with 1% of
sulphur and 90% natural gas

NOx 662.5 tons 18.2 tons
SO2 118.0 tons 76.9 tons



5

The contribution of the IPP Jertovec to the ground level air pollution concentrations is
presented in table 4. Taking into account existing background concentrations, the overall
concentrations will be well below recommended values set in the Croatian Decree of
Recommended Standards of Air Quality as well as EU standards and World Bank guidelines
for air quality.

Table 4. Impact of the IPP Jertovec on ground level air quality (annual average in µg/m3).
IPP

Jertovec
Total Croatian

standards
EU

standards
World Bank

guidelines
NOx – natural gas 2.8 9.8 40 200 100
NOx – liquid fuel oil 8.6 11.0 40 200 100
SO2 – liquid fuel oil 6.1 7.6 50 80 80

Annual CO2 emissions from the plant will be approximately 700,000 tons.

Impact on water quality. The IPP Jertovec will take water from the Krapina River, treat it to
the required level and return it to the Jertovec stream which flows into the Krapina River
upstream of the water intake. Therefore, the project will not impact significantly on
downstream water flows.  During most of the year, the discharged water will be of a higher
quality than the water entering the power plant.

The Bajer reservoir will be reconstructed for use as a multipurpose water reservoir to regulate
the Krapina watercourse, thus increasing the available water supply for the needs of the
Jertovec power plant during dry seasons. The impact on the reservoir will be kept to the
minimum. Measures needed to protect the natural environment (#37 of the Law on Protection
of Nature, Off. Gaz. 30/94 & 72/94) have been identified by the relevant authorities and will be
implemented by HEP.

Noise. Calculations show that noise levels during operation of the IPP Jertovec at some
locations close to the power plant boundary might exceed the permissible values by 1 dB(A).
The main sources of noise will be the transformer building and the air-cooled condenser. Noise
abatement can be achieved through technical measures such as use of silencers, insulation
coatings, and acoustic materials on all significant noise sources. Noise levels inside the power
plant should not exceed 85 dB(A). Necessary insulation and hearing protection will be provided
to personnel to ensure adequate occupational health and safety conditions.

Visual intrusion. The IPP Jertovec will be built at the site of the fuel oil storage tanks of the
existing power plant.  Considering its location and general layout visual impact of the new plant
will be insignificant. The photograph at the beginning of the Executive Summary shows the IPP
Jertovec to the right of the existing power plant.

6. Proposed mitigation measures

6.1 Measures during construction

•  Main buildings and facilities of the IPP Jertovec will be on the existing power plant site.
All preliminary works relating to the construction, site preparation and organisation, except
the off-site area for parking and materials storage, will be located inside the existing site.

•  Preparation, classification, packaging and transportation of waste generated during
dismantling of the storage tanks will be carried out in accordance with the statutory
provisions concerning process waste (Waste Act, Official Gazette 34/96, Regulations
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Concerning Types of Waste, Official Gazette 27/96). The same will apply to other wastes
generated during construction.

•  The new gas pipeline will be laid alongside the existing pipeline route. On completion of
the pipeline the trenches will be backfilled and the land will be put back to its former state.

•  The existing water supply system will be reconstructed to provide raw water for the IPP
Jertovec. All works will be executed to preserve the original land use.

6.2 Measures during operations

Air protection

•  In order to minimise NOx emissions the IPP Jertovec will use dry low-NOx burners. Water
injection in gas turbine combustion chambers will be used to abate NOx when using oil as a
fuel.

•  When burning fuel oil, the sulphur content will be limited to 0.2 % by weight.
•  Emissions of other pollutants will be in line with the Croatian Decree of Pollutant Emission

Limits from Stationary Sources which are comparable to the World Bank guidelines.
 
 Water protection
 
•  The IPP Jertovec will be provided with process systems which will minimise raw water

consumption: air-cooled condenser for the steam turbine will eliminate water consumption
in the cooling system and DLN combustion chambers will eliminate water consumption
when using natural gas as a fuel.

•  A facility for treatment of all waste waters from the IPP Jertovec will be constructed.
•  Rainwater from oil contaminated surfaces will be treated in an oil separator. Effluents from

the oil separator will then be combined with the other plant effluents before discharge with
the existing power plant effluent.

Noise

•  Measures will be implemented to comply with maximum permissible noise levels of 45
dB(A) at night and 55 dB(A) during the day in the area surrounding the IPP Jertovec.

7. Environmental monitoring

Meteorological measurements. A meteorological monitoring programme will be carried out to
cover wind direction and speed, temperature, humidity and precipitation.

Atmospheric emissions monitoring. Continuous emission monitoring of CO, SO2, NOx,
particulates, oxygen content and temperature of flue gases will be carried out.

Ambient air quality monitoring. Continuous or periodic measurements of the following air
quality indicators will be carried out: NO, NO2, NOX, SO2, particulates, total deposited matter
(Pb, Cd, Tl). Before the start of trial operations a one year monitoring period is envisaged. At
least two stationary monitoring stations will be installed. Both stations will be situated in areas
where the greatest impact of the power plant can be expected.

Water quality monitoring. Use of raw water and discharge of waste water will be prescribed
by the water licence to be issued by the competent authorities. The water license will contain
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the required programme for water monitoring.

Soil quality monitoring. Once in two years samples of forest and agricultural soils from six
locations will be taken.  The locations will be selected in such a way as to include main types of
soil. Laboratory analyses will be made for the following soil properties: pH, humus, total
nitrogen, soluble phosphorus and potassium and concentrations of manganese, iron, nickel,
copper, chromium, zinc, lead and cadmium.

Process waste monitoring. Records of generated process wastes will be kept according to the
regulations concerning types of waste. There will be registration sheets for hazardous waste and
for process non-hazardous waste. Such data will be submitted to the county environmental
office every three months.

Noise level monitoring. Noise levels will be monitored periodically for compliance with
regulatory requirements.

8. Public consultation

The EIA was reviewed by a specially appointed Governmental Commission. The Commission
had six sessions - two before and four after public hearings. Public hearings were organised in
Konjščina and Sv.Ivan Zelina, the municipalities which belong to the Krapinsko-Zagorska
county and Zagrebačka county respectively, in 1998.
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