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List of abbreviations

a anno (year)
°C degrees centigrade
CO carbon monoxide
CO2 carbon dioxide
COD chemical oxygen demand
DB (A) decibel, A rated
E east
EU European Union
GHG green house gas
GJ giga joule
h hour
ha hectare, 1 ha = 0.01 km2

kg kilogram
km kilometer
km2 square kilometer
kV kilo volt
I liter, 11 = 10-3 m3
LWA A- rated sound power level
LA A- rated sound pressure level of the measuring area
m meter
m3 meter cube
mg milligram, I mg 10-3 gram
ptg microgram, 1 g = 10-6 gram)
MJ mega joule
MPa mega pascal
mS milliSiemens
MW mega watt
MWh mega watt hour
N north
NO nitrogen monoxide
NO2 nitrogen dioxide
NOx nitrogen oxides (sum of nitrogen monoxide and nitrogen dioxide mostly

calculated as nitrogen dioxide)
NEL non polar, extractable substances
NL non soluble substances
NMHC non-methane hydrocarbons
pH pH value (term denoting hydrogenion concentration)
Q flow rate
RL soluble substances
s second
S south
S02 sulfur dioxide
SO4 sulfate
t (metric) ton, 1 ton =103 kg
TJ TeraJoule, 1 TJ= 1012 J

W west
WB World Bank
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O Summary

0.1 Description of the planned plant

Chemosvit a.s., a large Slovak producer of foil packaging materials and synthetic fibres, plans

to upgrade the existing heat and power plant (managed by Energochem a.s.) to increase its on-

site electricity production.

The investment components of the project will include, first of all, the supply and installation

of 3 x 2.7 MWe gas motors. At a later stage in the project, the existing steam turbines will be

retired and replaced by a steam turbine of 3.75 MWe capacity for a total of 11.85 MWe of

electric capacity. For heat, the gas motors will have 8.7 MWt capacity while the steam turbine

will have 17.3 MWt capacity. In addition, the implementation of the project will require the

installation of some new gas-supply, heat exchange and distribution systems, and electric

power transformation and distribution equipment. A new building for the gas motors will be

built. The building will have either one smokestack or three smokestacks (one for each gas

motor).

In line with its global objective to decrease GHG emissions, the project will introduce invest-

ments necessary to modernise Chemosvit Energochem's electric production capacity in a
manner that will ensure maximum efficiency and a high standard of environmental compli-

ance.

0.2 Description of the plant location

The project site is located in the small town of Svit, in Slovakia. The town is situated 8 km

west of the town of Poprad, in a long valley stretching between the High Tatry mountains in

the north and the Low Tatry mountains in the south. The elevation of the town is about 720 m

above sea level. The most significant environmentally sensitive area close to the project site is

the Tatransky National Park (TANAP), which covers an extensive territory of the High Tatry

mountains spanning the Slovak border and continuing into Poland. In 1993, the Tatransky

National Park was listed by UNESCO in the Global Net of Biosphere Reservations as the
"Biosphere Reservation TANAP". The area of the National Park in Slovakia is about 74 km2.

Around the National Park is a protection zone (buffer zone) with an area of 36.5 km2. The

border of the protection zone (buffer zone) is immediately north of Svit in a distance of about

170 m from the project site. The closest point of the TANAP is in a distance of about 3 km
north from the project site.
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Some level of environmental protection is also applied to the protected natural area of BABA,

immediately south of Svit. The distance from the project site to BABA's northern border is

around 300 m. However, BABA is much smaller and environmentally less sensitive than

TANAP. The National Park of Low Tatry (NAPANT) is another protected area south-west of

the project site, but both the distance (about 18 km) and the dominant wind direction make it

unlikely for NAPANT to be affected by the project.

0.3 Purpose of this study

With its location in close proximity to the "Biosphere Reservation TANAP" and the protected

natural area of BABA, there is a considerable conflict potential with regard to the possible

environmental effects of industrial activities. In the environmental assessment, all possible

environmental impacts of the planned plant on the environment and in particular on the sur-

rounding residential area as well as the identified protection zones are examined.

In order to be able to evaluate the enviromnental impacts, first of all a description of the cur-

rent environmental situation is given in Chapter 4. In a first analysis the possible impacts of

the plant are examined in Chapter 5.1, with the aim of determining the possible significant

impacts. For the possible significant impacts, forecasts are then used to determine the ex-

pected impacts in Chapter 5.2 and reduction measures are stipulated as necessary.

0.4 Legal framework

In order to be able to construct and operate a plant, a permit is required in Slovakia. Within

the framework of the permit procedure, screening is carried out. The aim of the screening is to

examine the environmental impacts of the proposed plant and to stipulate whether, due to the

anticipated environmental impacts, a complete environmental impact assessment is to be car-

ried out. The environmental impact assessment process corresponds to the principles stipu-

lated within the European Union. Within the framework of the Slovak permit procedure, the

documentation on the project is to be laid open for public inspection for a period of 4 weeks.

The Slovak permit procedure has in the meantime been concluded. The results of the screen-

ing showed that no detailed enviromnental impact assessment is required for the plant. The

permit for the plant was granted in January 2002.

For the evaluation of the impacts of the plant, in particular the emissions of the atmospheric

pollutants as well as the evaluation of the noise emissions are of decisive importance. Not

only emission but also immission (ambient concentration) values are stipulated for the atmos-
pheric pollutants. For the gas motors the following emission limit values apply:
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* nitrogen oxide NO, 500 mg/m3 (calculated as NO2)
* carbon monoxide CO 650 mg/m3

* non-methane hydrocarbons NMHC 70 mg/m3

(All standards are valid for a 5 % oxygen content in the dry flue gases). The following im-

mision values apply in Slovakia for NOx (calculated as NO2), the most important substantial

pollutant component:

* Annual mean 80 pig/m3 NO2

* 24-hour mean 100 pig/m3 NO2

* 30-minute mean 200 pig/m3 NO2

As Slovakia is planning to become a member of the EU, the currently applicable and, respec-

tively, planned immission values within the EU were applied to the evaluation of the plant:

* 99.8-percentile 200 pig/m3 NO2 (valid from 2010-01-01)
* Annual mean 40 ,ug/m3 NO2 for the protection of human health (valid

from 2010- 01-01)
* Annual mean 30 pg/g 3 NO, for the protection of vegetation (valid from

2001-07-19)

In Slovakia, noise immissions which affect the population who live in the neighbourhood of

the plant are not regulated in permit procedures. In the European Union, there is no uniform

binding regulation in this regard. Therefore, the evaluation of the noise immissions was done

in accordance with the immission guidance values which are common in Germany. These

values lie at least 45 dB(A), which is to be adhered to during the night time in the nearest

residential area. At a value of 45 dB(A), sufficient peace and quiet for sleep is still guaran-

teed, so that in the long-term no impairment to health is to be expected. The noise pollution

values for the day time lie at a considerably higher level. As the plant is to be operated con-

tinuously, only the stricter night values are of relevance here.

0.5 Baseline data

In this summary only the most important data for an evaluation of the significant impacts is

given. A detailed depiction of the Biosphere Reservation TANAP, the river Poprad (which

supplies the plant with fresh water and in which the waste water is drained), as well as the air

pollution control situation on site, is given in Chapter 4.

As already mentioned, there are protection zones which lie in the direct vicinity of the

planned plant. The pollution load in the protection zones as a result of the air pollution has

fallen considerably since 1988. This also applies to nitrogen oxide. Measured values from a

measuring station (Stara Lesna) which lies 12 km away from the planned site of the plant, and
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which lies in the main direction of the wind, are available from 1988. The values from the
measurement station reflect the background pollution load for the TANAP region. According
to this, the pollution loads in the last few years have been under 6 ag/M3. Pollution by NOx is

accordingly very low at present. Parallel to this, NOx emissions from Chemosvit, a.s. fell in

the period from around 1990 from approx. 630 t/a to approx. 50 t/a in 2000.

0.6 Possible significant environmental impacts

The site of the plant lies within an existing industrial area. The site area was used for indus-

trial purposes in the past. Existing facilities (which are sufficiently dimensioned for this pur-

pose) are able to cover the whole supply and disposal requirements, as well as the connection

of the plant. On the whole, only noise emissions and emissions of NOx were determined as

possible significant impacts from these site conditions. These impacts were examined more

closely by means of dispersion simulations. The environmental impacts of possible alterna-

tives have already been examined with regard to the CO2 emissions by Fichtner /FI 01 / within

the framework of a feasibility study. The plant planned now accordingly shows the most fa-

vourable overall balance.

The following emissions of atmospheric pollutants are emitted by the plant:

* nitrogen oxides NO, 250 mg/m3 (calculated as NO2)
* carbon monoxide CO 320 mg/ni3

* non-methane hydrocarbons NMHC 70 mg/m3

The planned emission values lie, for CO and NOx, 50% under the Slovak limit values and

correspond to the state of the art.

Dispersion calculations were carried out in order to evaluate the environmental impacts of

NOx. The forecasts were made on the basis of a worst-case scenario. The forecasts are

therefore based on the following assumptions:

* The increase in the efficiency of the plant and the resulting reduction in emissions which

arise in future through the replacement of the existing steam turbines are not taken into

consideration.
* The reduced generation of electrical energy on the grid and the emissions reduced thereby

are not taken into consideration.
* The three gas motors operate continuously over the whole year (8,760 h). In reality, the

operation period will be lower and the emissions will accordingly be proportionally lower.
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The dispersion model is based on representative weather statistics from the Poprad Airport

from the years 1993-2000, which are made on the basis of average hourly values and which

were provided for the immission forecasts by the German National Meteorological Service.

On the basis of these weather statistics the expected immissions can be realistically simulated,

not only for the annual mean but also for peak loads.

The dispersion modelling has shown that the highest value of the annual mean is 1.0 jig/mr3

NO2, which is far below the Slovak standard of 80 jLg/M 3 NO2 and the EU standard of

40 jig/m3 NO2 for human beings. The highest value of the 24-hour mean is 10 jig/m3 NO2 ,

which is clearly below the Slovak standard of 100 jig/M3 NO2. The highest value of the 30-

minutes mean is 48 pg/M3 NO2, which is clearly below the Slovak standard of 200 pg/m3

NO2 . The highest value of 99.8 percentile (max. hourly mean which may be exceeded 18

times per year) is 16 jg/m3 NO2 , which is clearly below the EU standard of 200 jig/M3 NO2.

The spatial distribution of the pollutants for the annual mean clearly reflects the average an-

nual wind direction distribution. The maximum additional pollution load lies approx. 300 to

400 m to the east of the planned location. After approx. 1.2 km the additional pollution load

has already fallen by 50%. A secondary maximum lies to the west, which however is already

considerably less distinctive regarding the absolute level of the values than the first maxi-

mum.

To the north, in the direction of the National Park TANAP, the additional pollution as a result

of the planned plant is absolutely unimportant (values < 0.1 jIg/m3 NO,). The protected natu-
ral area of BABA will only be affected to a very slight extent by pollutants, which means that

damage to the vegetation can be ruled out. The values remain clearly under the protection

value for plants of 30 pg/m3 NOx, which is applicable within the EU. Directly at the edge of

the natural area of BABA, the value lies at 0.4 to 0.5 jig/r 3 NO, and falls fast to < 0.1 jig/M3

NO,. So the additional pollution as a result of the planned plant is insignificant.

Consequently, on the whole the emissions of NOx are to be seen as uncritical.

During operation of the plant, considerable noise emissions would arise if sound absorbers

were not installed, above all over the smokestack. On the basis of a dispersion calculation,

and without taking sound reduction measures into consideration, considerable noise pollution

in the next residential area was determined. In order to reduce this noise pollution, sound re-

duction measures were stipulated. These consist of the installation of sound absorbers in the

smokestack, and at the inlet-air and exhaust-air openings. As shown by a dispersion calcula-

tion based on the inclusion of these noise reduction measures, considerable noise pollution for

the adjacent residential area, as well as for the natural area of BABA, can be ruled out. In or-
der to rule out noise pollution during the construction period, the construction works should
only be carried out during day time.
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Consequently, on the whole the noise immissions, when reduction measures are ob-

served, are to be seen as uncritical.

0.7 Mitigation Plan

The mitigation plan (cf. Chapter 7) describes measures to be taken to ensure an environmen-

tally sound construction and operation. With respect to the construction period, measures to

mitigate emissions of dust and noise and for the proper disposal of the excavated soil are

listed. For the operation period, it is deemed necessary to install gas motors with low NOx

emissions (which are foreseen) and to install sound absorbers.

0.8 Environmental management and training

The training of the staff (cf. Chapter 8) is of less importance as there are personnel available

who are already used to the operation of steam boilers. In addition, in Chemosvit, a. s. experts

for environmental protection are present. Nevertheless, training on environmental aspects has

to be carried out regularly.

0.9 Monitoring Plan

The monitoring plan (cf. Chapter 9) describes parameters to be monitored during construction

and operation. For excavation works, it is necessary to analyse the soil in order to choose the

correct method of disposal. In addition, the total amount of excavated soil has to be weighed.

During operation, the data on the amount of natural gas consumption will be provided by the

gas supplier. Every three years, air pollutant emission measurements are proposed. Based on

the fuel consumption and the measurement results, the annual mass flow of emissions is to be

calculated as information for the authorities.

Noise emission measurements are to be carried out once after start of operation at important

noise sources.

Analyses of waste water before and after water treatment have already been done. Analyses

should also be done in the future because of the waste water of the whole Chemosvit factory.

However, the waste water flow of the gas motors is practically negligible.
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0.10 Record of interagency/forum/consultation meetings

As documented in Chapter 5, no significant impacts are to be expected on the surrounding

population, when the proposed reduction measures, above all in the field of noise control, are

complied with. Talks with those potentially concerned were therefore not held.

The information about the project was placed on the bulletin board of the Svit municipality in

November 2001. According to law, this information must be available for public review and

comment for one month before the Ministry of Environment can give its official approval for

the project. No objections from the public were raised.

Furthernore this environmental assessment report will be published on the Internet site of the

SLOVAK ENVIRONMENTAL AGENCY under www.sazp.sk.
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1 Introduction

Chemosvit a.s., a large Slovak producer of foil packaging materials and synthetic fibres, plans

to upgrade the existing heat-and power plant (managed by Energochem a.s.) in order to in-

crease its on-site electricity production.

The company is located in the town of Svit in the Popradska kotlovina (depression) situated

between the Low and the High Tatry Mountains in Eastern Slovakia. The town Svit and Che-

mosvit, a.s., accordingly, lie at an altitude of 720 m. Its municipal area meets the south border

of the protective zone of the "TANAP" and the north border of "NAPANT". The protected

natural area "BABA" lies in the immediate vicinity of the company. This location with its

close proximity to the Tatra Mountains means a considerable conflict potential with regard to

the possible environmental effects of industrial activities.

All forms of energy needed for technological processes and manufacturing activities in Che-

mosvit a.s. are provided by Chemosvit Energochem a.s.. The energy system of Chemosvit

was first of all designed to meet the heat demand of company plants in the form of high-

pressure and low-pressure steam and hot water. On-site electricity generation by Energochem

meets approximately half of the demand and, to a substantial extent, depends on the seasonal

character of heat consumption. The remaining energy demand is met by purchases from the

public electricity grid.

In line with its global objective to decrease GHG emissions, the project will introduce invest-

ments necessary to modemise Chemosvit Energochem's electric production capacity in a way

that will ensure maximum efficiency and a high standard of environmental compliance. With-

out such modemisation, the plant would most likely lose its physically obsolete steam-turbine

capacity and deteriorate into a heat-only boiler plant, with all its electricity purchased from

the grid. Under the project, some of the most efficient technology for gas-fired on-site cogen-

eration will be used.

The investment components of the project will include, first of all, the supply and installation

of 3 x 2.7 MWe gas motors. At a later stage in the project, the existing steam turbines will be

retired and replaced by a steam turbine of 3.75 MWe capacity for a total of 11.85 MWe of

electric capacity. For heat, the gas motors will have 8.7 MWt capacity, while the steam tur-

bine will have 17.3 MWt capacity. The existing heat-only gas-fired boilers will cover the re-

maining 19 MWt of peak heat demand. In addition, the implementation of the project will
require the installation of some new gas-supply, heat exchange and distribution systems, and
electric power transformation and distribution equipment. A new building for the gas motors

02/02 915/013079



TUJV Rheinland / Berlin Brandenburg
Environmental Assessment Report
Industrial Cogeneration (Chemosvit) Project -9-

will be built. The building will have either one smokestack or three smokestacks (one for each

gas motor).

In this examination, the environmental impacts of the planned alterations to the plant are es-

timated in the sense of a worst case scenario. For this reason the expected positive effects are

not taken into consideration in this examination, respectively are not offset against the nega-

tive impacts. Above all the increase in the efficiency of the plant in future and accordingly the

reduction of the emissions, resulting from the replacement of the existing steam turbines,

should be mentioned. In addition no electricity will need to be purchased from the grid in the

future. The generation of electrical energy for the grid and accordingly the emissions which

arise hereby are therefore also not taken into consideration as factors which reduce emissions.

The technical particulars on the existing and planned plant, on the measured values and data

on the environment, which this examination is based on, have been provided by Chemosvit

Energochem a.s and Chemosvit a.s, provided that no other source is stated, and have been

examined as far as is possible with regards to plausibility.
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2 Policy, Legal Administrative and Administrative Framework

2.1 Policy

Improvement of the present energy supply structure is one of the objectives of the Slovak en-

vironmental and energy policy for reducing global emissions by adopting smaller local co-

generation plants.

2.2 Environmental legislation

In this part, most important laws, limits and directions related to environmental protection are

introduced. Table 2-1 introduces a summary of the main laws valid in the Slovak Republic at

present.

Table 2-1: Key environmental protection legislation

Law/ ordinance/ standard Title/ brief explanation
Law No. 17/1991 Sm Law on "Environment" definitions, rules of conduct
| Law No. 309/1991 Sm Law on "Protection of atmosphere against polluting substances' definitions,

Law No. 309/1991 Smcompetencies
Decree of Government of Slovak Executive rules for Law No.309/1991 - sources of pollution categories, pollution
Republic from March 19, 1996, No. substances definition, emission and emission limits
92
Law No. 218/1992 Sm. Supplements and amendments to Law No. 309/1991 Sm.
Law No. 148/1994 Sm.
Law No. 31/1995 Sm.
Law No. 393/1998 Sm.
Edict of Ministry of Environment of Amount of emission detection
Slovak Republic from January 31, Accordance with emission limits detection
1997, No. 41
Law No. 401/1998 Sm. Fees, penalties
Law No. 127/1994 Sm. Law on "Environmental impact assessment"
Law No.238/1991 Sm. Law on 'Wastes definitions, landfill conditions, competencies
Edict of Ministry of Environment of Catalogue of wastes
Slovak Republic No. 19/1996 Catalogue of wastes
Law No. 309/1992 Sm. Levies for wastes deposition
(Slovak_Republic)____________________________________
Law No. 606/1992 Sm. Holding agency of wastes
(Slovak_Republic)____________________________________
Resolution of the Government of Program of wastes treatment in the Slovak Republic

I ovak_Republic_No._50011993 _________________________________
Law No. 138/1993 Sm. Law on "Water" definitions, competencies, discharge conditions
Act No. 391/2000. Amending the Law No. 127/1994 "Environmental impact assessment"

In the following the legislation, which is of importance for the evaluation of the environ-

mental impacts of the planned plant, is looked into.
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2.2.1 Air Pollution - Emission limits

An overview of emission limits for stationary piston internal-combustion engines (new

sources of pollution), is introduced in Table 2-2.

Table 2-2: Emission limits for stationary piston internal-combustion engines

Concentrations Emission limit (mg/m 3)
(5% 02)

Solid pollutants 130
Nitrogen oxides 500
Carbon monoxide 650
Non-methane hydrocarbons NMHC 70
Limitation of sulphur content in fuel up to 0,2 wt.%

Source: /SR 96/

2.2.2 Air Pollution - Immission limits

The ambient air quality standards (maximum allowable concentrations) currently in effect in
the Slovak Republic for NO2.

Annual mean 80 jilm 3

24-hour mean 100 pgm 3

30-minute mean 200 pg/m3

Source: /SR 96/

2.3 Administrative Framework

In order to be able to construct and operate a plant, a permit is required in Slovakia. Within

the framework of the permit procedure, screening is carried out. The aim of the screening is to

examine the environmental impacts of the proposed plant and to stipulate whether, due to the

anticipated environmental impacts, a complete environmental impact assessment is to be car-

ried out. The environmental impact assessment process corresponds to the principles stipu-

lated within the European Union. Within the framework of the Slovak permit procedure, the

documentation on the project is to be laid open for public inspection for a period of 4 weeks.

The Slovak permit procedure has in the meantime been concluded. The results of the screen-

ing showed that no detailed environmental impact assessment is required for the plant. The

permit for the plant was granted in January 2002.

The concerns of the environmental compatibility test are covered with this permit. In accor-

dance with Slovak law, further permits are required for the construction and operation of the

plant. These permits however are concerned with other fields of law.
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Figure 2.3-1: Environmental Impact Assessment /SR 00/ Procedure in Slovakia

Project Authority - Federal Environmental Protec- Other Authorities,
tion Agency Associations etc.

Information on
the Project § 7

Screening § 10 for plants from Comments, § 8 Pub-
Appendix lb lic Participation

Procedure Specialist

Law No UVP Yes UVP resp.

I Appendix IA 1

Participation Scoping in accordance with § 12 Participation

UVS§14ff. I

Official Participation § 16 Public§ 17 Comments §18

Expert Appraisal § 19

Final Comments and Statements
§ 20

L~~~~ ~Public Participation
§ 21

Procedure Specialist
Law

* UVP = Environmental Impact Assessment
* UVS = Environmental Impact Study
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3 Description of the Proposed Project

The investment components of the project will include, first of all, the supply and installation

of 3 x 2.7 MWe gas motors. At a later stage in the project, the existing steam turbines will be

retired and replaced by a steam turbine of 3.75 MWe capacity for a total of 11.85 MWe of

electric capacity. For heat, the gas motors will have 8.7 MWt capacity while the steam turbine

will have 17.3 MWt capacity. This steam turbine generator is fed by existing gas fired steam

generators (boilers) producing high pressure steam. The existing heat-only gas-fired boilers

will cover the remaining 19 MWt of peak heat demand. In addition, the implementation of the

project will require the installation of some new gas-supply, heat exchange and distribution

systems and electric power transformation and distribution equipment. A new building for the

gas motors will be built. The building will have either one smokestack or three smokestacks

(one for each gas motor).

The technical integration of the planned gas motors into the overall plant is described in the

Appendix to Chapter 3 in a process flow diagram. There is no fundamental technical or proc-

ess alterations to the plant result from the replacement of the steam turbines necessary. In as

far as it is necessary for the assessment of the environmental impacts, the requisite technical

design data as well as a description of the site location are to be found in Chapter 4 (Baseline

Data) and Chapter 5 (significant environmental impacts), as well as in the appendices to these

chapters.
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4 Baseline Data

The project site is located in a small town of Svit, Slovakia. The town is situated 8 km west of

the town of Poprad, in a long valley stretching between the High Tatry mountains in the north

and the Low Tatry mountains in the south. (see map 4-1) The elevation of the town is about

720 m above sea level. In the valley regions the area is mainly used for agricultural purposes,

whereas the valley slopes and the protected zones apart from the regions at high altitude are

mainly forest areas (see map 4 -2).

Table 4-1 contains characteristic data for the municipal district of the town Svit.

Acreage of the municipal district of the town in ha
total 451
agricultural land 118
plough land 9
garden plots 34
meadows and veldt 66
woodland 72
water areas 33
built up areas 143
other areas 94

number of inhabitants
total f7,485
men 13,680
women 13,805
economical activity 151.8%

dwelling-houses 1961
settled apartments 12,407
employment in the town
total 10,022
men 4,997
women 5,025
estimated number of inhabitants in year
2005 9,700
2015 11,100
2025 11,800

The most significant environmentally sensitive area close to the project site is the Tatransky

National Park (TANAP), which covers an extensive territory of the High Tatry mountains

spanning the Slovak border and continuing into Poland. The area of the National Park in Slo-

vakia is about 74 km
2
. Around the National Park is a protection zone (buffer zone) covering
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an area of 36.5 km2. The border of the protection zone begins immediately north of Svit. The

closest point of TANAP is about 3 km north of the project site.

In 1993 the national Park TANAP was listed by UNESCO in the Global Net of Biosphere

Reservations with the name "Biosphere Reservation TANAP".

The National Park of Low Tatry (NAPANT) is another protected area south-west of the proj-

ect site, but both the distance (about 18 km) and the dominant wind direction make it unlikely

for NAPANT to be affected by the project.

Some level of environmental protection is also applied to the protected natural area of BABA

immediately south of Svit. The distance from the project site to BABA's northern border is

around 300 m. However, BABA is much smaller and environmentally less sensitive than

TANAP or NAPANT.

This area of Svit is formed by two different geological units that are markedly morphologi-

cally separated from each other by a tectonic line. The plane relief (the altitude from 715 to

750 m) is formulated by Holocene alluvial flow sediments, mostly alumina and loam, which

are followed by diluvial fluvial sediments of low terraces of the river Poprad (mostly river

gravel, sandy gravel and loam). The sharply cut hilly relief of the massif "BABA" (720 -

995 m above sea level) is formed by limestone rocks of the older Mesozoic period.

A general overview of the locations of the protected zones is given by the following map 4-2

Project site and surrounding area.

4.1 Description of the environmental protective areas

Tatransky National Park (TANAP)

The National Park was founded in 1949 and has been extended in its size several times. The

National Park stretches over the whole High Tatry mountain region. The High Tatry moun-

tains are, from a natural history point of view, the most attractive region in Slovakia and are,

beside Bratislava (the capital of Slovakia), the region in the state most visited by tourists.

The plant-life in the National Park comprises at total of 1,300 species of vascular plants, in-

cluding many which are relicts from the Tertiary period. The National Park enjoys a varied

selection of flora. However conifers are the main type of vegetation found here, and make up

97% of the forest land (of which 80 % are spruces).
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The vegetation differs in accordance with the altitudes. The sub-montane level is found in the
lowest part of the region under 800 m. Nowadays it has the character of a cultivated steppe,

unspoilt woodlands (spruces, pine trees, fir trees with beech trees, hombeams) have only been

preserved on very small expanses of the region. The montane level (800 to 1,200 m above sea

level) has the character of a typical forest area with spruces, fir trees and pine tree forests,

regionally mixed together with beech trees/maple and hombeam forests. Fir trees, spruces,

beech trees and alder trees are also to be found on this dry ground. In the supra-montane level

(1,200 to 1,500 m above sea level) spruce forests are to be found linked together with other

conifers. The sub-Alpine level (1,500 to 1,850 m above sea level) is characterised by a stock
of all kinds of dwarf pine. In the Alpine level (1,850 to 2,300 m above sea level) various spe-

cies of grasses grow together with small and low bushes and shrubs. In the sub-nivale level (>
2,300 m above sea level) you can mainly find lichens and mosses. The flora in the Tatra is

varied. Here you can find Arctic-Alpine, Arctic - Altaic - Alpine, Central European, boreal,

south Siberian, Pontic and sub-Mediterranean species. In the region of the National Park

many Carpathian, West Carpathian and Tatra - endemic plants grow.

The multifarious vegetation and the structured terrain enable the existence of a variety of spe-

cies of fauna, including many endemic and relict species. The region is completely unspoilt,

as is documented through the occurrence of many larger mammals such as brown bears,

wolves, lynxes, badgers, otters, stone martens, some of which have already become extinct in
many other parts of Western and Central Europe. Further significant species to be found here

include the Tatra snow vole, golden eagles, red winged swifts, red alpine choughs, wall

creepers and many other species. Importance is also to be placed on numerous other species

such as spiders, butterflies and beetles.

BABA

The protected natural area "BABA" lies in the immediate vicinity of the plant; its total acre-

age is 205.5 ha and it is created by woodlands classified as the category of protective forests.

The natural area is a significant botanical locality with 18 kinds of protected plants and 61

kinds of protected animals. The vegetal cover is composed mainly of spruce and pine covers

mixed together with firs. Thermophilic pre-alpine and de-alpine elements grow here.

4.2 Climate

The territory is situated in a warm and humid climatic zone with cold winters, with an average

temperature of below - 5°C in January. The average temperature of + 1 5°C occurs in summer,

in July. In the winter period, the Tatry Mountain area is characterised by an accumulation of
cold air in lower layers and the creation of mist or cloudiness from mist in the valleys and
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basins, mainly during calm weather. The cumulus cloudiness is generated in higher layers by
the cooling of upward warm air masses in summer periods, which restricts the sunshine in the

higher layers. The Poprad's basin offers little protection; it is windy with prevailing west

winds. Resulting from its leeward position less rainfall occurs here.

The following illustration (figure 4.2-1) shows the wind direction distribution for Poprad

Airport which is approx. 3 km from the site, and which reflects the conditions for the site of

the planned plant very well.

Figure 4.2-1 Wind direction distribution Station: Poprad/Tatry 1993-2000

North

West East

South

Frequency distribution of the wind direction (% per 10°-sector)
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4.3 Air quality

Based on the long-term observations, the immission load of the environment determined by

basic meteorological parameters (direction, speed and variability of wind, thermal turbulence,

etc.) is not only caused by emission sources operated by the Chemosvit, a.s. but it is also a

case of the synergy effect of local emission sources and the long-distance transfer of emis-

sions. The absolute proportion of the long-distance transfer of pollutants has not been satis-

factory investigated and therefore, local sources are decisive for an assessment of the air

quality.

The territory of the town Svit has been classified as a location under particular observation

because of the accumulation of negative factors resulting from air pollution through the emis-

sions of carbon bisulphide, hydrogen sulphide, sulphur dioxide, nitrogen oxides and dust,

even by the Slovak government decision of the SR No. 100 of 1982. At present, the district of

Poprad is one of the districts with the lowest air pollution within the Slovak Republic, ac-

cording to observations of the Slovak Hydrometeorological Institute Bratislava (from 1993),

which has been significantly supported by measures taken in Chemosvit, a.s.. This is also why

the Sub-Tatran region was not classified in the special list of polluted territories of the Slovak

Republic mentioned in the Public Notice of the Ministry for Environment of the SR No.

112/1993 C.c.

The climatic conditions of the territory markedly affect the scattering of pollutants in the air.

In this regard, the Chemosvit, a.s. can be considered as the greatest stationary source of air

pollution in the area under assessment. Full conversion to gas production (previously - highly

sulphuric heavy fuel oil) of the firm's heating plant was completed in 1995 and the production

of viscose film (cellophane) was shut-down in 1997, which was significantly reflected in the

reduction in the volume of emissions from these sources. At present, up to 99% of emissions

of the Chemosvit, a.s. are created by the emission of organic gases and vapours from printing

activities. Table 4.3-1 and Figure 4.3-1 clearly show the reduction in the emissions for the

energy sector of Chemosvit, a.s Energochem.

Table 4.3-1 Power Engineering - Trend of quantity of emissions released by

Chemosvit, a.s. Energochem in t/a

Pollutant 1990 1994 1995 1996 1997 1998 1999 2000
NOx 629.3 228.21 220.64 105.79 102.63 63.46 54.80 49.83
SO2 1,365.6 173.03 0.57 0.58 0.56 0.346 0.299 0.272
Dust 634.4 31.73 5.72 4.81 4.665 2.885 2.491 2.265

,co 17.86 16.10 35.46 34.405 21.274 18.373 16.704 jJ
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Figure 4.3-1 Power Engineering - Trend of quantity of emissions released by

Chemosvit, a.s. Energochem in t/y
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The base for detection of the pollution status was formed by data from the monitoring station

"Stara Lesna" situated in the area of the Astronomical Institute SAV on the south-east border

of the "TANAP", 2 km north of the village, at an altitude of 808 m above sea level, w.l.

20°17'28", w.w. 49°091l0". The measurement station lies at a distance of approx. 12 km from

Chemosvit practically in the main wind direction. Due to this distance only a small part of the

emissions from Chemosvit are recorded here as well. The station primarily gives an overview

over the pollution trend since 1988 as soon as the current pollution in the Tatra region (cf.

table 4.3-2).

The immissions of sulphur dioxide and nitrogen oxide lie on the whole at a very low

level.

Table: 4.3-2 Station StarAi LesnA - Average annual concentration of pollutants (Qg/M
3 )

Pollutant 1988 1989 1990 1991 1992 1993 1994 1 1995
sulphur dioxide (SO 2) 10.7 6.3 7.5 9.2 5.3 6.4 3.9 3.7
nitrogen oxides (NO.) 5.7 9.4 9.4 8.7 6.7 6.6 |711 7.5
expressed as NO2
Pollutant 1996 1997 1998 1999 2000
sulphur dioxide (SO2) 6.0 4.8 3.5 3.4 4.6
nitrogen oxides (NO,) 9.9 7.6 6.1 5.2 5.9
expressed as NO2
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Figure 4.3-2 Station Stara Lesnai - Average monthly concentration of
NO, (Itg/m3) 1997 *)

Oxidy dusi9a

t2.0Cz
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*) calculated as N, the calculation as NO2 would lead to values which are 3.3 tirnes higher

As a large proportion of nitrogen oxide is emitted by the traffic sector, the pollutant character-
istic does not reflect a pronounced annual trend, as is clearly shown by figure 4.3-2. The high-
est pollution is to be found during the winter months. The reasons for this lie in the higher
proportion of furnaces and the higher consumption of fuel by motor vehicles in the winter

months as well as the more frequent occurrence of inversion weather situations.

4.4 Drainage from Poprad and Mlynica

The area concerned is shaped by the river Poprad, a river of the 3rd order, which flows through

this territory in the direction NW-SE and W-E. The most interesting inflow is the stream
"Mlynica" from the right hand side in the town of Svit. The surface water drainage and hydro-

logic mode of flow depend on the properties of the basin. The maximum surface water flow

occurs in April, May (snow melting) and in summer as a result of intensive rainfall in July

and August. The minimum falls in January and February, when rainfall cumulates in the form

of snow. During this period of time, the river is fed by the ground water from the Mesozoic
limestone.
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The drainage characteristic of the surface of the water is that of an Alpine mountain river. The

river Poprad and the river Mlynica, which flows in Svit into the Poprad, are characterised by

the following facts:

Table 4.4-1: Size of the catchment area and drainage rate

river drainage length rate of flow (m3/s)
basin
kM2 kn Qa Q355 Q364 [ Qioo

Poprad 45.7 20.0 1.31 0.282 0.180 100
Mlynica 80.1 22.5 0.69 0.117 0.079 60

Table 4.4-2: Distribution of the average drainage during the course of the year

river I II III IV V VI VII VIII IX X XI XII

Poprad 3 /S 0.53 0.54 0.74 1.3 2.67 2.57 2.22 1.54 1.13 0.99 0.79 0.71
% 3.4 3.2 4.8 8.1 17.2 16.1 14.3 9.9 7.1 6.3 5.0 4.6

Mlynica 3/s 0 30 0.41 0.94 1.3 0.94 0.87 0.73 0.5 0.42 0.59 0.83 0.47
____ % 3.,7 4.6 11.5 15.5 11.5 10.4 8.93 6.1 5.0 7.2 9.8 5.8

Table 4.4-3: Height and frequency of floodwater drainage

Number of years 1 5 10 20 50 100

Poprad m3/s 12 34 45 59 81 100

Mlynica m3/s 6 18 25 34 47 60

From the hydro-geological point of view, the water flows through limestone Mesozoic rocks

between Strba, Svit and Spisska Teplica. Due to the clefts in the limestone, karst water of this

structure springs mainly in the form of barrier springs at the joint between the impermeable

co-layers of the Palaeocene between Svit and Spisska Teplica. The largest of these (120 - 230

l/s) is used for the supply of drinking water to residential areas, and accordingly also to Svit.

Water requirements and waste water of Chemosvit

The total production plants have at present a consumption of 1 485 181 m3/a (2000)/

1 127 733 m3/a (2001). The average consumption lies at 36 I/s (2001). The maximum con-

sumption is 97 1/s. The consumption has fallen considerably in the last 10 years.

Fresh water is taken from the Poprad (see picture 4-1 in the Appendix) at a weir which lies

immediately south of the main road E 50. The waste water is discharged into the Poprad after
passing the existing waste water treatment plant (see picture 4-2 in the Appendix). Discharge
is effected to the east of Svit outside the built-up areas.
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Waste Water

Industrial waste water which results during production is drained by the system of industrial

sewerage drainage system through the town of Svit to the waste-water treatment plant of the

company. It can be characterised as health safety industrial waste water with a smaller amount

of rainwater and sewage water that is biologically low-contaminated without toxic or radioac-

tive substances that could threaten water eco-systems during its treatment.

The main sources of water pollution are

* sludge liquors from the boilers of the heating plant; waste water from the
DEMI station,

* sludge from the cooling water stations, washing of re-granulate, labora-
tory,

* waste water from the incinerator furnace (own treatment of washing water
of NaOH with the filter press),

* waste water from the car washroom through the oil trap.

The main pipelines of the industrial sewerage drainage system of the company were recon-

structed by the technology INSITUFORM with a length of 1,223 m. A new sewerage drain-

age system has been installed in Chemosvit, a.s. which includes the measurement of the

quantity of drained water.

Table 4.4-4: Quantity of waste water produced in the industrial sewerage drainage sys-

tem in 1,000 m3/a

1990 1994 1997 1999 2000
Total quantity 4,319 3,458 2,294 832 630

l CHEMOSVIT thereof 3,116 2,963 1,899 830 629.8
External organisations 1,203 459 395 2 0.2

Table 4.4-5: Produced pollution of waste water in the industrial sewerage drainage sys-

tem in t/y

Coefficient 1990 1994 1997 1999 2000
COD 840 726 755 105 81
non soluble substances (NL) 388 251 248 67 102
soluble substances (RL) 15,315 11,294 8,841 527 243
S04 9,350 8,337 7,056 57 30
non polar, extractable substances (NEL) - 66 17 4.1 3.9
pH 3.1 2.3 2.7 6.4 7.3
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As is shown by tables 4.4-4/5 the quantity of waste water in the last 10 years, and the quality

of the waste water before treatment in the waste water treatment plant, have improved consid-

erably.

The following table gives an overview of the fouled water and sewage load in the year 2000

before and after waste water treatment, and consequently provides a guiding point for the av-

erage expected purification rating of the waste water treatment.

Table 4.4-6 Quality of waste water in 2000

before waste water treat- after waste water treatment approved toler- purifica-
ment ance limits tion rating

Parame- average max. t/a average max. t/a mg/l t/a %
ter mg ma/I mg/I mg/I 
COD 128 982 80.6 15.8 68 10 100 37.8 87.6
NEL 6.2 39.8 3.9 1.4 2.0 0.88 1,5 1.04 77.4
NL 162 1975 102 4.1 36 2.8 30 17 97.5
RL 385 3475 243 229 395 144 500 264.9 40.5
pH 7.3 2.4- - 8.2 6.7- - 6,5 -

12.5 1 8.8 1 8,5
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5 Significant Environmental Impacts

5.1 Determination of significant impacts

In order to specifically concentrate the examination of the impacts of the plant - and conse-

quently also the necessity of a description of the environment - on the significant environ-

mental impacts, an initial analysis of the possible impacts of the plant is given in the follow-

ing. This analysis is based on:

* Experience with the impacts of comparable plants

* On the basis of general inforrnation on the environmental situation at the site location,

which is made available to the public,

* On the basis of data provided by Chemosvit,

* As well as on information which was determined during a period of stay on site (9-11

January 2001).

This examination is carried out differentiated for the construction and the operation of the

plant. The results are given in the following interconnection matrix table 5-1.
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Table 5-1: Interconnection matrix for the direct and indirect impacts of

the planned plant on the environment

Construction Operation

Impacts

C~~~~~~~~
0 

Environmcntal sectors \.s 

Climate I / 

Air (air quality) O / 

Humans 0 0 Q 0 / /

Animals (incl. protected zones) * O O O O / O * 0 

Plants (incl. protected zones) / i O O 0 

Ground / / O * / 

Water I I 0 I I I O * I

Landscapq / / 0 O I I I I I I

Cultural and other tangible assets / O / I 

Legend:

/ no impact connection / evidently no impacts. Further examination of these impacts is

not necessary.

o very slight impacts exist. Impacts are explained in the following text. Prognoses are not

necessary for the assessment of the impacts.

* impacts which could potentially have a greater effect on the environment and for which

be dealt with in the following chapters.

5.1.1 Possible impacts during the construction phase

Noise effects

Noise emissions through construction machines and the supply of materials cannot be ruled

out during the construction of the plant. However, as the plant lies in the region of an indus-

trial estate and at a distance of approx. 430 m to the next residential area, significant impacts

in the region of the next residential area are not to be expected, as long as work is not carried
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out during the night. At night considerably stricter tolerance limits are decisive for the as-

sessment of sound emissions. Consequently work during the night-time should therefore be

dispensed with.

Animals may also be effected by the noise. As there have been industrial activities at this lo-

cation in the past, it is to be presumed that particularly noise-sensitive species of animals are

no longer to be found in the immediate vicinity of the plant and/or that the species of animal

have become accustomed to the increase in the noise level.

Any noise occurring during the construction phase differs from the permanent operation noise

level to the effect that at times impulse noises (e.g. during pile-driving work, pneumatic

hammer work) may occur. These noises may therefore lead to a temporary impairment. As

this impairment is only of a short duration a lasting impairment for the animal world is not to

be expected.

The protected nature area Baba, which is immediately adjacent to the industrial premises of

Chemosvit, is sonically protected by the existing building constructions to such a great extent

that here the noise can only be detected to a very slight extent. Consequently an impairment of

the animal world is not to be expected here. The protection zone/buffer zone of the National

Park TANAP, which lies at a distance of approx. 170 m to the north of the site location,

serves to keep higher levels of pollution away from the National Park. As the plant is located

at a distance of approx. 3 km, an impairment for the National Park can definitely be ruled

out.

Vibration effects

During the construction phase temporary vibrations may be caused by the transport vehicles

and by any pile-driving, however no considerable impacts on the residential areas (distance >

430 m) and other tangible assets (industrial buildings) are to be expected. A significant im-

pairment of animals in the National Park or in the area of the protected nature area Baba (at a

distance of 300 m to the site location) can also be ruled out on account of the distance.

Dust effects

Depending on the weather conditions, dust may result for a short period of time during the

construction phase on account of the transport vehicles respectively the excavation activities.

Due to the distances involved, any nuisance for the residential areas can be ruled out. In order

to eliminate any nuisance and, as applicable, impairment during the production for the sur-

rounding companies and their employees, the formation of dust should be prevented if the

weather is dry and dust occurs, by spraying the area with water. As the areas in the vicinity of
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the plant are practically completely sealed, significant impacts from the dust on the ground,
water, animals and plants are not to be expected.

Area utilisation

The site for the plant lies in the area of the existing industrial area of Chemosvit. The site area

has already been used for industrial purposes in the past. The planned construction area has

already been cleared for its future usage, as is shown by the following picture 5.1 .1-1.

Picture 5.1.1-1 Site area of the planned plant
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The capacities of the existing infrastructure of the present power station (e.g. gas transfer sta-

tion, cooling water preparation, waste water plant ...) have been dimensioned in such a man-

ner that they can also supply the new plant. Intra-plant alterations and modifications to exist-

ing plants are required in order to enable the connection to the existing infrastructure and new

pipelines must be laid. However a further area will not be required for this infrastructure.

It cannot be ruled out that the ground in the vicinity of the construction field is contaminated

or polluted as a result of its industrial usage in the past. The excavation should therefore be

examined analytically and, if any contamination is found, is to be disposed of as waste in ac-

cordance with the applicable regulations of Slovakia (cf comments under Chapter 9 - Envi-

ronmental Monitoring Plan). If these precautionary measures are observed, then significant

impacts resulting from the utilisation of the site area, on plants, animals, the ground, water

(ground waster) and the micro-climate are not to be expected as this area has already been

used for industrial purposes.

The landscape will also not change as the plant is located in the existing industrial area. The

following pictures (5.1.1-2) give an impression of the total plant. The plant site is to be found

below the building for the boiler 8,9,10.

Picture 5.1.1-2 Aerial photograph of Chemosvit

Chemosvit, a.s

Boilers K8,9, 10

project site

-A~~~~~~~~A
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5.1.2 Possible Impacts during the Operation Phase

Noise

Significant noise emissions could potentially emanate from the planned plant. This is pre-

dicted in Chapter 5.2.

Vibrations

Vibrations may emanate from the planned plant in the immediate vicinity of the aggregates.

However significant impacts are not to be expected with the plants deployed.

Air pollution

Air pollution may emanate from the planned plant. This is predicted in chapter 5.2.

Fresh water requirement/waste water discharge

In the planned plant, fresh water is required for cooling purposes (max. 10 m3/h, average of

8 m3/h and about 70,000 m3/a). The water is circulated and is re-cooled via the existing cool-

ing towers (see picture 5-1 in the Appendix). Consequently only slight quantities of max.

600 m3/a result as waste water, which is discharged via the existing plant drainage system into

the waste water treatment system of Chemosvit. Beside the cooling water, approx. 1,700 m3/a

of sanitation water is required. This is then disposed of via the public waste water treatment

plants.

Removal of the water, preparation and waste water treatment results via existing facilities.

These supply and disposal facilities are sufficiently dimensioned for these tasks, as the water

consumption and quantity of waste water from Chemosvit, a.s. was considerably higher in the

past.

Removal of fresh water from the Poprad

The maximum removal of water from the Poprad is to be expected in the summer

months, as this is the period in which re-cooling through the cooling towers has the

highest requirement of make-up water. The quantity removed amounts to a max. 2.8 1/s.

As is shown in table 4.4.-2 the drainage rate in the Poprad is at its highest in the summer

months. The lowest drainage rates are in winter and here still reach a minimum of 180

1/s. The average annual drainage rate lies at 1,310 I/s.
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The water requirement of Chemosvit, a.s lies at max: 97 I/s. With the new plant this re-

quirement will increase to a total of 99.8 1/s. The maximum requirement of make-up

water as a result of the new plant lies, in the worst case, at 1.5 % of the minimum drain-

age of the Poprad. Significant impacts are not to be expected as a result of this reduction

of drainage into the Poprad.

Discharge of waste water into the Poprad

As a result of the closed-circuit cooling, only slight quantities of waste water are dis-

charged into the waste water treatment plant, and consequently from there into the Po-
prad. The following waste water qualities before purification are to be expected:

Table 5.1.2-1: Quality of waste water

before waste water treatment expected puri- approval values
fication rat- after waste water
ing* treatment plant

Parameter max. mg/l average mg/l °/O mgIl
COD 27.3 12.3 87.6 100
NEL 16.9 3.1 77.4 1.5
NL 51 9.6 97.5 30
RL 322 149 40.5 500
pH 9.7 7.7 6.5 - 8.5
* according to table 4.4-5

The quantity of waste water from Chemosvit, a.s lies on the whole at 630.000 m3/a, this

corresponds to a drainage of on average 20 1/s. In the future this quantity will increase

by an average of 0.02 1/s. This means an increase of 0.1 %. As is shown by table 5.1.2-

1, the majority of the tolerance limits are adhered to even before the waste water is

treated. The tolerance limits will definitely be adhered to after the expected purification

in the waste water treatment plant. Due to the expected waste water qualities and the

expected rating of the waste water treatment plant as well as the low additional quantity

of waste water, the waste water from the waste water treatment plant will barely change

with regards to the quantity and the quality after the new plant has been put into opera-
tion. Consequently significant impacts on the environment are not to be expected.

Waste

Only slight quantities of waste result in the plant. It is presumed that approx. 2.5m3/a waste -

synthetic lubricant will result, which is to be disposed of in accordance with the Slovak regu-
lations. When this waste is disposed of correctly, then no significant impacts on the environ-

ment are to be expected.
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5.2 Examination of possible significant impacts

The environmental impacts of the planned alterations to the plant are estimated in the follow-

ing forecasts in the sense of a worst case scenario. Therefore the forecasts are based on the

following assumptions:

* The increase in the efficiency of the plant and the resulting reduction in emissions which

arise in future through the replacement of the existing steam turbines are not taken into

consideration.

* The reduced generation of electrical energy on the grid and the emissions reduced thereby

are not taken into consideration.

* The three gas motors operate continuously over the whole year (8,760 h). In reality, the

operation period will be lower and the emissions will accordingly be proportionally lower.

5.2.1 Air emissions

Emission concentrations

Due to the combustion of natural gas, different quantities of air pollutants will be generated.

The important components are the following, for which there are emission standards in Slo-

vak low (All standards are valid for an oxygen content in the dry flue gas flow of 5 %.):

* nitrogen oxides NO, 500 mg/m3 (calculated as NO2 )

* carbon monoxide CO 650 mg/m3

* non-methane hydrocarbons NMHC 70 mg/m3

Source: /SR 96/

During the combustion of natural gas, sulphur dioxide and particulate matter, common air

pollutants from the combustion of solid and liquid fuels, are of no importance.

According to the state of the art for combustion in four-stroke water cooled gas motors, with

the combustion of a weak mixture of natural gas and air with overfeeding, the following emis-

sion concentrations will be met:

* max 250 mg/m3 NO,

* max 320 mg/m3 CO
* max 70 mg/m3NMHC
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Thus, the concentrations for NO, and CO correspond to half the current standards in the Slo-

vak Republic.

As a rule, the GHG carbon dioxide arises from all combustion processes with fossil fuels. In

comparison to coal and fuel oils, natural gas has the lowest carbon dioxide emissions (cf. Fig-

ure 5.2.1-1). This fact also shows that natural gas is the most favourable fuel in view of envi-

ronmental aspects.

Figure 5.2.1-1 Specific CO2 emissions with various fuels

Specific C02 emissions, tVTJ

natural gas

light fuel oil_

heavy fuel oil

hard coal

lignite __ __ _

0 20 40 60 80 100 120

Source: /BU/

As depicted in Chapter 4, the overall emissions of NOx from Chemosvit lay in 2000 at ap-

prox. 50 t/a, which will increase to approx. 77 t/a after the 3 gas motors have been set up at an

assumed full load and 8,760 h/a operating time. In reality the values will be smaller, as the

existing 3 boilers will in all probability be used less and the 3 motors will not be used 100%

during the course of the year. Even if these effects are ignored, the total emissions of NOx
however lie clearly under the level of 1997 at approx. 100 t/a and clearly under the values of

1990 with approx. 630 t/a. Furthermore it should be considered that electricity will no longer

be purchased from the public electricity grid. Consequently the NOx emissions will be re-
duced at this point too.

Ambient air concentrations

The effects of air pollutants on human beings or nature are not primarily caused by the emis-

sion concentrations, but by ambient air concentrations. Ambient air concentrations can be

calculated by means of dispersion models, when the emission data, stack dimensions and me-

teorological data are known. In Germany the dispersion model of the current TA Luft (Tech-
nical Instructions for Maintaining Air Quality) has been used in the last 20 years. This model
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provides annual mean values and percentiles (e.g. 95-percentile or 98-percentile) of the ambi-

ent air concentration. Because of the harmonisation of ambient air concentration standards in

the EU, a different model is necessary which also provides daily means. The draft of TA Luft

/TA LUft 01/ contains the Lagrangian type dispersion model AUSTAL2000. In this model the

discharge of many thousands of fictive gas particles simulate the turbulent transport and diffu-

sion process which takes place in the boundary layer of the atmosphere. (Details of the model

are described in documents available in the Internet at www.austal2000.de. As far as is known

there are no official interpretations in the English language available.)

The meteorological conditions which regulate the transport and dispersion of emitted pollut-

ants can be described with three parameters:

* wind direction WD (which controls where a pollutant is moved to).
There are 36 wind direction sectors of 10 degrees each

* wind velocity WV (which describes the transport velocity and influences the last pa-
rameter). There are 9 wind velocity classes.

* dispersion class DC (which is a classified turbulence condition).
There are 6 dispersion classes, from very stable (low turbulence intensity) to very un-
stable (intense vertical mixing).

Statistics are formed for the average conditions at a site from hourly measurements and ob-

servations over a period of several years. This data acquisition and processing can be pur-

chased as a product from the National Meteorological Service. Via the international weather

data system the various agencies also have access to data from other countries. In this case the

German Weather Service supplied statistical data for the station of Poprad/Tatry for a period

from 1993 to 2000. The frequency distribution of the parameters is displayed in the Appendix

of Chap. 5.2.1.

The modelling area of 3 km by 3 km is divided into square cells of 30 m. Only the base layer

covering the height up to 3 m above ground level is considered.

The emission data used as input data for the dispersion calculation are:

* Stack height 30 m
* Flue gas volume flow 23,950 m3/h
* Flue gas temperature 800C
* Emission mass flow of NO, 3.1 kg/h
* Duration of emission 8,760 h/a

The following assumptions have been made:

* The nitrogen emissions consist of 95% NO and 5% NO2. 60% of NO will oxidise during

the dispersion from the stack to the recipient (leading to a factor of 0.62 of the original

mass flow of NO, expressed as NO2)

02/02 915/013079



TUV Rheinland / Berlin Brandenburg
Environmental Assessment Report
Industrial Cogeneration (Chemosvit) Project -36-

The results of the dispersion calculations are shown in table 5.2.1-1 and in figures 5.2.1-

2/3/4/5

Table 5.2.1-1: Maximum ambient air concentrations

Pollutant Pollution index max. value in tg/m3

NO2 annual mean 1.0
NO2 max. 24-hour mean 10
NO2 max. hourly mean which may be exceeded 18 x 16
l__________ per year ( - 98 percentile)
NO2 max. 60-minutes-mean* 48*
NOX annual mean 1.7

* corresponds approximately with max. 30-minutes-mean

02/02 915/013079



NR

UAO p39,6 S ke TOV TUV Rheinland /Berlin-Brandenburg

a ~~~~~~~~~~~~~~~~~~~~~~~Figure 5.2.1 -2:

annual mean of
q ~~~~~~ ~ ~~~~~~~~~~~~~~~~1 5,9 * nitrogen dioxide (N02)

-C>~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Ca Lgn industrial area of Svit

__ (Chemosvit, a.s.)

@ project site

fl border of:

rf~~~~~~~~~~ / \/ ~~~~~~~~~~~~~~~~~Protection Zone (buffer zone)
* S /\/ ~Other protected areas

N02 value in pg/rn3

LII 0-0,1

Li0,4 -0,5

10,6 -0,7
1110,7 -0,8

* **** ~~~~~~~~~~~M 1:20000

0 250 500 750 1000 Meter



group
-. 000 u 71"39,6/, e k e r a 4 TUV TUV Rheinland / Berlin-Brandenburg

Figure 5.2.1 - 3:

24-hour mean of
< 9 715,9 * - nitrogen dioxide (N02)

aQC ;,4 - ^ s Legend

77industrial area of Svit
(Chemosvit, a.s.)

0) project site

border of:

ifNational Park
P'k%* Protection Zone (buffer zone)
a ,/ Other protected areas

N02 value in pg/m
3

L~ ~~~~~~~~~~~~~~~~~ 1-2

l4~~ ~~~~~~~~~~~~~~~~~~ -7

M 1:20000

0 250 500 750 1000 Meter



group
u,~~E ?39, 6 S e k e r a TU~~IrrV TUV Rheinland IBerlin-Brandenburg

Figure 5.2.1 - 4:
C - - ~~~~~~~~~~~~~~~~~~~max. hourly mean of

nitrogen dioxide (N02)
15,9' with 18 exceedances

- ~~~~~~~~~~~~~~~~~~~~~(this index corresponds
N ~~~~~~~~~~~~~~~~~~~~~~~~~~~~to a 99,8-percentile)

rc...~~~~~~~~~~~~~~~~r724,4 ~ OC an Legend

industrial area of Svit
(Chemosvit, a.s.)

0) project site

border of:

% National Park
Protection Zone (buffer zone)

IFR ~~~~~~~~~~Other protected areas

N02 value in pg/rn3

1- 4

78- 10

10 -12
:,, ~~~~~~~~~~~~~~~~~~12 -14

A ~~~~~~~~~~14 -16

M 1:20000

0 250 500 750 1000 Meter



group7a 1.r>39,6 S e k e r a < TOV TUV Rheinland Berlin-Brandenburg

Figure 5.2.1 - 5:

max. 60 minutes mean of
L X | 15$'-^ - nitrogen dioxide (NO2)

/24,4 0 OC > o 1Legend

st E kk ou ,-• i industrial area of Svit (Chemosvit)

®D project site

bLMLAW ~~~~~~~~~~~border of:
% <; National Park

Protection Zone (buffer zone)
Other protected areas

X ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~N02 value in pg/rn3

M 1 2 00001

0 250 500 750 1000 Meter



/Sekera TOV~~~______ TOV Rheinland / Berlin-Brandenburg

Figure 5.2.1 - 6:
annual mean of

71519. a nitrogen oxides (NOx)

p ~~~~~~~~industrial area of Svit
(Chemosvit, a.s.)

0 project site

border of:

F~~~~~ ~~~~~ ~~Protection Zone (buffer zone)

A/Other protected areas

NOx value in pglM3

0 -0.1

0.2 -0.3

0.3 - 0.4

0.5 - 0.7
0.7 -0.9
0.9 -1.1

* ~~~~~~~~~~~~~M 1:20000

0 250 500 750 1000 Meter



TUV Rheinland / Berlin Brandenburg
Environmental Assessment Report
Industrial Cogeneration (Chemosvit) Project -42-

The calculated concentrations which are only based on the emissions of the three gas motors

are compared with Slovak standards:

* annual mean 80 Pg/M3 NO2
* maximum 24-hour mean 100 jig/M3 NO2

* maximum 30-minute mean 200 [tg/M3 NO2

Source: /SR 96/

In addition a comparison is made to EU standards:

* 99.8-percentile 200 jLg/M3 NO2 (valid from 2010-01-01)
* annual mean 40 jtg/m3 NO 2 for the protection of human health (valid

from 2010- 01-01)
* annual mean 30 jig/m3 NO, for the protection of vegetation (valid from

2001-07-19)

Source: /EU 99/

WB standards of 100 jg/r 3 for the annual mean and of 150 jig/M3 for the maximum 24-hour

mean are less stringent than Slovak or EU standards and therefore not considered.

Annual mean

The highest value in figure 5.2.1-2 is 1.0 jg/M3 which is clearly below the Slovak stan-

dard of 80 jLg/M 3 and the EU standard of 40 jig/M3 for human beings.

The calculation of 1.0 jig/M3 NO2 corresponds to a concentration of 1.7 Pg/M3 of NOx in

figure 5.2.1-5. This standard, created for the protection of vegetation, is also much

higher than the calculated ambient air concentration.

The spatial distribution of the pollutants clearly reflects the average annual wind direc-

tion distribution (see Fig. 4.2-1). The maximum additional pollution load lies approx.

300 to 400 m to the east of the planned location. After approx. 1.2 km the additional

pollution load has already fallen by 50%. A secondary maximum lies to the west, which

however is already considerably less distinctive regarding the absolute level of the val-

ues than the first maximum. To the north, in the direction of the National Parks High

Tatry, the additional pollution as a result of the planned plant is absolutely unimportant.

The protected natural area Baba will therefore only be affected to a very slight extent by

pollutants, which means that damage to the vegetation can be ruled out.
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24-hour mean

The highest value in figure 5.2.1-3 is 10 jig/m3 which is clearly below the Slovak stan-

dard of 100 jig/m3. The spatial distribution of the pollutants corresponds to that of the

annual mean.

60-minutes-mean of NO2

Because of the fact that the meteorological data are average values for one hour also the

dispersion model provides values for one hour. Thus, the data of the figure 5.2.1-4 can-

not be directly compared with the Slovak standard of 200 ig/im3 for the 30-minutes-

mean. As the highest value for one hour is 48 jig/m3 one can guess that the 30-minutes-

standard of 200 jLg/M 3 is met.

99.8-percentile

The highest value in figure 5.2.1-5 is 16 ig/im3, which is clearly below the EU standard

of 200 jg/nM3. The spatial distribution of the pollutants shows 3 areas with higher pol-

lutants. The reason for this is that the high pollution load depicted here can be put down

to hours with unfavourable dispersion conditions (hardly any wind and stable stratifica-

tion in the atmosphere).

Annual mean of NO,

The highest value in figure 5.2.1-6 is 1.7 pjg/rM3. This value for the sum of nitrogen

monoxid and nitrogen dioxide is compared with the EU standard of 30 g/rm3 for the

protection of vegetation. The calculated ambient air concentration is much smaller than

the standard.

Generally the ambient air concentrations caused by the new three gas motors are small. Even

taking into consideration the already existing pollution load (see Figure 4.3-2) this will not

exceed national or international ambient air standards. There will be no influence on humans

or the vegetation, neither in the neighbourhood nor in the protected areas.

The figures discussed above concern the situation of nitrogen oxides. NOx are of greater rele-

vance than the other emitted components. No immission values are stipulated for CO in Slo-

vakia, in the European Union, nor in accordance with the standards of the World Bank. In

Germany there is an immission value which lies at 10 mg/m3 (annual mean value). As the

immissions of CO react linear to the calculated immissions of NO,, the immissions can be

directly inferred from the ratio of the emissions of both pollutants. If a maximum NO, immis-

sion of 1 jg/m3 is assumed, then a CO immission of 2.1 g/rm3 results. The immission load as
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a result of the planned plant is consequently to be seen as absolutely unimportant in relation to

the tolerance limit.

In the same manner the maximum emission concentration for NMHC is determined at

0.45 jLg/m3. NMHC comprises all the products of incomplete combustion such as ethane or

aldehyde. In general no immission tolerance limits are provided for these substances. In Ger-

many normally 1 % of the maximum concentration at the workplace (MAK-value) is used as

an evaluation standard. Taking the most unfavourable assumption that the NMHC are made

up completely of formaldehyde, the following evaluation results: the MAK-value amounts to

620 jtg/m3, 1 % of the MAK are consequently 6.2 jig/m 3. The calculated immission concen-

tration of 0.45 ig/im3 lies at approximately 7 % of the evaluation standard. Also for NMHC

the immissions load, as a result of the planned plant, are consequently to be seen as absolutely

unimportant in proportion to the tolerance limit.

Consequently a graphic depiction of the immissions and further discussion of these pollutants

can be dispensed with.
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5.2.2 Impacts through noise

In Slovakia, noise immissions for the population who live in the neighbourhood of the plant

are not regulated in permit procedures. In the European Union there is no uniform binding

regulation. Therefore the evaluation of the noise immissions resulted in accordance with the

usual evaluation figures in Germany. These are documented in the Technical Instructions for

Protection against Noise (TA Lairm) /TA 98/. The computation procedures used for the cal-

culation of the immissions are internationally recognised and approved.

TA Larm states immission guidance values, which may not be exceeded through the total

pollution load at an immission site. The total pollution load refers to the pollution load at a

immissions site which is caused by all commercial plants. As the planned plant is to be oper-

ated day and night, only the night situation is of importance, as here considerably stricter tol-

erance limits are to be complied with. Accordingly a night-time immission guidance value of

45 dB(A) is to be complied with in those areas in which residential areas lie directly next to

industrial areas (mixed area in accordance with TA Larm). At a value of 45 dB(A) there is

still sufficient peace and quiet for sleep is guaranteed, so that in the long-term no impairment

to health is to be expected. Several guidance values from noise sources and their respective

sound pressure levels are listed in the following table, which gives a comparison of auditory

perception.

Table 5.2.2-1: Orientation of the sound levels of various noise sources /UB 97/, [MB94/

Noise Source Sound pressure level in dB(A)
Hearing threshold 0
Leaves rustling, whispers, pocket watch 1 m away, very 20 to 30
quiet room
Conversation in a low voice, usual background noises in 40
the house
Radio/television at a low volume, usual volume of con- 50 to 60
versation
Usual volume of conversation, vacuum cleaner in a 60
living room
Typewriter 70
Car in town/city traffic 70 to 85
Lorry in town/city traffic, shouting I m away 80 to 90
Pneumatic hammer 10 m away 90 to 105
Pain threshold, trial runs for jet aeroplanes 1 10 to 130
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As further industrial noise immissions, beside the planned plant, have an effect on the immis-

sion site during the night period, it is recommended that the noise immissions caused through

the operation of the planned plant remain below the night-time inmmission guidance value of

45 dB by at least 3 dB (target figure = 42 dB(A)).

Noise immissions

In total the installation and the operation of 3 aggregates (gas motor, generator, heat ex-

changer) with an output of Pel = 2.7 MW per machine in a building (long = 40 m, width = 25

m, high = 8 m) is foreseen. As, at the present level of planning, no detailed information on the

construction work and on the machine technology is available, a model concept serves as the

basis (see figure 1 and description, in the Appendix to Chap. 5.2.2).

Emission characteristics

Experimental values from comparable aggregates are taken as a basis for the determination of

the noise emissions.

In the description of the emission characteristics it is presumed that the aggregates are without
sound proofing devices.

* Sound power level per aggregate: LWA = 127 dB(A)
* Level in the room during operation of all aggregates: Li 112 to 114 dB(A)1

* Sound power level of the suction noises
(fresh air) per aggregate: LWA = 120 dB(A)

A steel plate chimney (high = 30 m) is to be built in order to discharge the flue gas of the ma-

chines. Experience has shown that the free noise radiation via the chimney outlet is the most

important source of emissions of the co-generation plant. The following values are applied:

Sound power level via chimney outlet through one aggregate: LWA = 122 dB(A) 2
Sound power level via chimney outlet through three aggregates: LWA = 127 dB(A)

The exterior insulated steam line is not considered. Particulars of all noise emissions can be

found in the Appendix to Chapter 5.2.2.

1 See calculations in the Appendix to Chapter 5.2.2.

2 The sound power level of the flue gas noise for one aggregate amounts to approx. 132 dB(A). Through

the heat exchanger, the pipelines and the pipe bends, this level decreases up to the chimney outlet by ap-

prox. 10 dB.
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5.2.2.1 Noise immissions without sound reduction measures

The calculation of the noise immissions in the neighbourhood resulted on the assumption of

the noise emissions by means of sound propagation calculations. The sound propagation cal-

culations were carried out dependent on the frequency (63 Hz to 8 kHz) on the basis of ISO

9613-2 /ISO 99/. As the basis for the calculation, the ground plans of the premises with all

relevant cogeneration plant -noise sources, respectively the sound radiating areas, obstacles

and buildings, have been digitalised in a model.

In order to determine the noise effects in the surrounding area, first of all single point calcula-

tions were carried out for the following listed immission sites at the height of the 2nd floor

(high= 5.2 m).

Jo 1: north-west of the cogeneration plant at a distance of approx. 750 m

Jo 2: east of the cogeneration plant at a distance of approx. 430 m

The point calculations are listed in the Appendix of Chap. 5.2.2. Furthermore the spatial noise

level distribution is depicted at the height of the 2nd floor (h = 5.2 m) in the immission areas

by noise maps. The noise immission loads are depicted on the maps in 5 dB-steps.

Results

In the following table, the noise immissions are depicted through the operation of the cogen-

eration plant without taking sound reduction measures into consideration.

Table 5.2.2-2: Noise immissions without consideration of
sound reduction measures

Immission Site Noise immissions in dB(A)
Jo 1 north-west of the cogeneration 56
lo 2 east of the cogeneration plant 66

The noise immissions caused by the noises of the machines of the cogeneration plant clearly

exceed the target figure of 42 dB (A), so that sound reduction measures are necessary. Re-

garding the spatial distribution of the noise immission see the following map (figure 5.2.2-1).

02/02 915/013079



- ......W.. - -e W .-- LI - --- s_|

r __~~~~~~~~~~~~~~~~~~~~~~. M ,<I : 2.i. 3 

>30-35 >36540 >4046 45-60 >5045 >55640 >6045 >65-70 >70-75 >7580 >80-1405
dB(A) dBEA) dBlA) dB(A) dB4A) dB(A) dB(A) dB(A) dB4A) dB4A) dB(A)

Industrial Cogeneration (Chemosvit) Project
Figurre 5.2.2.-l: Noise immissions 2ndfloor without sound reduction Scale 1:10.000 l___

measures
North TUV Rhein land / Berl i n randen burg



TUYV Rheinland / Berlin Brandenburg
Environmental Assessment Report
Industrial Cogeneration (Chemosvit) Project -49-

5.2.2.2 Sound reduction measures

As is shown by the results in Figure 5.2.2-1, the immission level is predominantly determined

by the noise of the chimney outlet, the undamped room ventilation systems and the suction of

fresh air by the machines.

The following sound reduction measures were stipulated in order to reduce the emissions and

consequently to achieve the target emission values.

1 Chimney Area

Installation of sound absorbers either in the individual exhaust gas channels or in the

total exhaust gas channel, to ensure that the sound power level does not exceed a value

Of LWA = 102 dB(A). The sound absorbers must be tuned to the respective noise spec-

trum, so that no tonal noises, in particular in the lower frequency range, are radiated.

2 Fresh Air for Motors

Installation of sound absorbers in the fresh air channels, to ensure that the sound power

level does not exceed a value of LWA = 95 dB (A).

3 Room Ventilation

Sound absorbers are to be installed in the inlet air openings in the walls and in the ex-

haust air openings in the roof of the gas motor room so that the following listed sound

power level LWA is not exceeded:

inlet air openings LWA = 91 dB (A)

exhaust air openings LWA = 96 dB(A)

The level in the room can, in principle, be reduced by 15 to 20 dB when the aggregates are

provided with walk-in, ventilated sound absorbing hoods. This possible reduction measure

was however not taken into consideration in the further examinations.
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5.2.2.3 Noise Immissions with sound reduction measures

In the following table as well as in Figure 5.2.2-2, the noise immissions are depicted through

the operation of the power station under consideration of the sound reduction measures pro-

posed under 5.2.2.2. The calculations can be seen in detail in the Appendix to Chap. 5.2.2.

Table 5.2.2.- 3: Noise immissions under consideration of sound reduc-

tion measures

Immission site Noise immissions in dB (A)
lo I north-west of the cogeneration 36
Io 2 east of the cogeneration plant 42

Through the operation of the cogeneration plant under consideration of the sound reduc-
tion measures stated above the target figure of 42 dB(A) is achieved.

Significant impacts as a result of the planned plant on the surrounding residential areas or the

protected natural area BABA or the National Park are not to be expected if the stipulated

sound reduction measures are complied with.
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6 Analysis of Alternatives

An analysis of alternatives was carried out by the German company Fichtner, in the feasibility

study implemented for the World Bank /FI 01/.

Major technical issues in this analysis of alternatives relate to the design of the plant with re-

spect to:

* the heat and electric loads of Chemosvit, s.a.

* the heat demand of the town of Svit, and

* the trade-off between cogeneration on site and the continued purchases of electricity from

the grid.

In the case of increased cogeneration, the choices are related to the various technological so-

lutions available and to the amount of electricity cogenerated. The design also had to properly

reflect the seasonal (or monthly) load fluctuations in order to enable the proposed project to

produce electricity as efficiently as the grid in the summer months when heat loads are low.

Under these conditions Fichtner showed nine alternative solutions. The options consisted of

energy supply with boilers only (no cogeneration), steam turbine generators, gas turbine gen-

erators, combined cycle and several combinations of internal combustion gas motor genera-

tors. The study showed that combined cycle and gas motor options had about the same finan-

cial and economical results. However, further analysis showed the superiority of the gas mo-

tor option due to better parameters of part-load operation. Thus, on 30 April 2001, a decision

was made by the management of Chemosvit a.s. in favour of option no. 9. Option no. 9 is in-

vestigated in the study at hand.

The advantage of a three-module gas motor installation under option no. 9 is that at low heat

demand, especially during summer, one module can be switched off, improving the overall

part-load characteristics. The gas motor cogeneration option is also very flexible in respect of

changing energy demand and the possibility of sending electricity off-site. Another advantage

is that it can be implemented in two phases. In the first phase, only the gas motor units can be

implemented. During this time, the existing back-pressure steam turbine generator can still be

operated in parallel. After the end of the lifetime of the existing steam turbine generators, a

substitution can be made.

Environmental impacts of the different alternatives

Implementation of any of the proposed options would have a substantial impact also on emis-

sions, especially under the aspect of the changed heat-to-electricity generation ratio.
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Improvement of the present energy supply structure is one of the objectives of the Slovak en-

vironmental and energy policy for reducing global emissions by adopting smaller local co-

generation plants. Carbon dioxide is one of the highest contributors to the greenhouse effect,

and controlling CO2 emissions is gaining in significance under the aegis of global environ-

ment protection. As it is shown in chapter 5.2.1 (Figure 5.2.1-1) the combustion of natural gas

leads to the smallest specific emission of carbon dioxide.

For assessment purposes of the prospective global environmental facility grant, calculations

of CO2 emissions were prepared for all nine options by Fichtner.

"The total direct CO2 emissions from the Chemosvit sources are the highest with the

"island operation" option and lowest with the "boiler only" option, which can be con-

sidered a natural result of the total amount of gas fired. An important factor, however, is

that the generation of a certain amount of electricity in Chemosvit a.s. would mean a re-

duction of electricity generation in the central utility power plants by an equivalent

amount. On balance, the alternatives with the highest electricity production on site (such

as alternatives no. 6,7 and 9) promise the lowest CO2 emissions."

This statement is in principal also valid for the emissions of NOx.

Taking into consideration the indirect effects (namely, the displacement of more pollution-

intensive electricity from the grid) the environmental impacts of the alternative decided upon

are the smallest.
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7 Mitigation Plan

7.1 Construction

7.1.1 Dust

Dust emissions during construction are generated by excavation and earth moving work, as

well as by the traffic of trucks removing the excavated soil. Especially during periods with no

or nearly no precipitation, watering of the surface is necessary. Surface covering should be

carried out should there be high concentrations of heavy metals in the soil as a result of the

former use of the site as a coal dump. The streets used by the trucks have to be cleaned regu-

larly.

7.1.2 Noise

Noise emissions through construction machines and the supply of materials cannot be ruled

out during the construction of the plant. However, as the plant lies in the region of an indus-

trial estate and at a distance of approx. 430 m to the next residential area, significant impacts

in the region of the next residential area are not to be expected, as long as work is not carried

out during the night. Because of the facts that

* any noise occurring during the construction phase differs from the permanent operation

noise level to the effect that at times impulse noises (e.g. during pile-driving work, pneu-

matic hammer work) may occur and

* at night considerably stricter tolerance limits are decisive for the assessment of sound lev-

els in the neighbourhood

construction work during the night-time should therefore consequently be dispensed with.

7.1.3 Excavated soil

The contents of heavy metals in the excavated soil have to be analysed. Following the results

of the analyses the excavated soil has to be disposed of according to Slovak regulations. This

measure is to avoid adverse affects to the ground water due to non-proper disposal.

If special handling of the soil is necessary because of its heavy metal contents, then the total

amount of soil has to be determined by weighing at the plant site and at the waste disposal

facility to avoid non-proper disposal in facilities which are not suitable for the soil.
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7.2 Operation

7.2.1 All emissions

As a rule the operation and maintenance instructions of the manufacturer of the gas motors

have to be followed strictly.

7.2.2 Emissions of NOx

Slovakian and foreign regulations stipulate an emission concentration for NO, of 500 mg/m3 .

Modem equipment reaches values of half of the emission limits. Motors with NOx emissions

of 250 mg/m3 are described in the Chemosvit papers and should be installed.

7.2.3 Noise emissions

A non-dampened noise emission of the stack exhaust of 125 dB(A) causes too high noise lev-

els in the vicinity of the plant. A silencer - as it is also shown in the process flow scheme - is

absolutely necessary. The silencer has to guarantee a sound power level of LWA = 102 dB (A).

in addition, silencers in the fresh air channel for the motors, in the inlet air and the outlet air

openings of the gas motorroom are necessary.
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8 Environmental Management and Training

The training of the staff is of less importance as there are personnel available who are already

used to the operation of steam boilers. In addition, in Chemosvit, a. s. experts for environ-

mental protection are present. Nevertheless, training on environmental aspects has to be car-

ried out regularly.

9 Environmental Monitoring Plan

9.1 Construction

9.1.1 Excavated soil

The heavy metal content and mass of the excavated soil is to be determined (cf. chapter

7.1.3). Both measures are to avoid the improper disposal of soil, which would results in pol-

lutants entering into the ground water.

9.2 Operation

9.2.1 Gas consumption

The gas consumption is measured by the natural gas supplier because of monetary reasons. In

addition, the gas consumption forms the basis for the calculation of annual emission rates. It is

proposed that Chemosvit, s.a. sends information on gas consumption and the resulting emis-

sions each year to the local environmental authority.

9.2.2 Air pollutant emission measurement

It is proposed that the emissions of the three motors will measured every three years by an

accredited company. This measurement comprises the flue gas volume flow, flue gas tem-

perature, emission concentrations of nitrogen oxide, carbon monoxide and dust. The meas-

urements should preferably be carried out in a vertical duct free of bends /Brieda 86/. When

the stack is ordered it would be useful to take into consideration the orifices necessary for

sampling equipment and a platform for the staff to carry out the measurements. The results of

the measurements will show whether the emission concentrations guaranteed by the manu-

facturer, and the Slovak standards or the emission standards of the permit procedure, are met.
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9.2.3 Noise emissions

It is proposed that the noise emissions from the important noise sources (gas motors and stack

exhausts) are measured once after commencement of operation. The measurement will show

whether the noise level assumptions of the noise impact study are met in reality.

9.2.4 Ambient air concentrations

Ambient air concentration measurements are carried out by the Slovak Hydrometeorological

Institute, which operates a measuring station at a distance of 12 km in Tatransky National

Park. The station is situated in the main wind direction from Svit and the planned project.

According to the air pollutant dispersion calculation there will be no impact from the gas

motors on the situation at the measuring station. However, it seems to be necessary to con-

tinue to operate the station in future, in order to recognise trends regarding the ambient air

concentration.

9.2.5 pH in waste water

The neutralisation of waste water is carried out in the waste water treatment plant of Chemos-

vit, a.s. with sulphuric acid or sodium hydroxide. In order to ensure that an adequate mass

flow of acid or lye is added, the current pH value has to be known. The pH measurement has

already been carried out by Chemosvit, a.s..

9.2.6 Measurements in treated waste water

The amount of waste water of the three motors is very small in comparison to the total amount

of all Chemosvit, s.a. plants. With respect to all plants it is necessary to measure the water

quality in the outlet of the waste water treatment, as is already carried out at present. The

measurements comprises waste water flow, waste water temperature, pH and conductivity.
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10 Appendices: List of Environmental Assessment Preparers

Wolfram Bahmann Air pollutant dispersion calculation

Friedhelm Brieda Air pollutant emissions, mitigation plan, monitoring plan

Peter-Ferdi Gries Noise impact study

Ralf Job Noise impact study

Edgar Neuhalfen All other chapters
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12 Record of Interagency/Forum/Consultation Meetings.

As depicted in chapter 5 no significant impacts are to be expected on the surrounding popula-

tion, when the proposed reduction measures, above all in the field of noise control, are com-

plied with. Talks with those potentially concerned were therefore not held.

The information about the project was placed on the bulletin board of the Svit municipality in

November 2001. According to law, this information must be available for public review and

comment for one month before the Ministry of Environment can give its official approval for

the project. No objections were received from government agencies, non-government organi-

zations or from the public.

Instead of a public meeting the town of Svit will place a translated version of the summary

environmental assessment report on the town hall bulletin board. The complete version of the

environmental assessment report will also be translated into the Slovak language and made

available to the public on request (see letter of Mr. Milan Fecko, Mayor of the town of Svit, in

the Appendix to Chapter 12).

Furthermore this environmental assessment report will be published on the Internet site of the

SLOVAK ENVIRONMENTAL AGENCY under www.sazp.sk.

In addition the Project Information Document (PID) is available to the public through the

Internet (http://www.worldbank.orl/pics/gef/sk51829.txt).

Cologne, 26 February, 2002
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Picture 4-1: Fresh Water taken from the Poprad
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Picture 4-2: Discharged into the Poprad after passing the existing waste water treatment plant
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Picture 5 -1: Cooling Tower of Energochem (Chemosvit)
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Chapter 5.2.1
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Chapter 5.2.2

1. Model of a cogeneration plant

A building, 50 m x 25 m in size, with a height of 8 m, is to be built for the cogeneration plant. In the
building a gas motor room, 3 transformer rooms and a control room are foreseen. Adjacent to the
building is a room approx. 4 m x 4 m x 4 m in size (gas station). The following construction is pre-
sumed for the building:

* Walls of 24 cm lime-sand brick

* Lighting: lighting areas in the longitudinal walls made of double layer glazing (cannot be

opened)

* Gates and doors: highly sound-proofed steel plate construction

* Ventilation: free ventilation grates in the longitudinal walls and in the roofing

* Roofing: concrete slabs
* Roof made of 10 cm reinforced concrete slabs

* Gas motor room:
- rows of windows made of two sheets of glazing in the north and south walls of the gas motor

room
- 3 gates (each 4 m x 4 m) in the north facade and in the south facade of the gas motor room
- I emergency exit in the north, south and west facades (each I m x 2 m) of the gas motor room
- 3 inlet air openings in the south facade and 3 exhaust air openings in the roof of the gas motor
room each 2 m2

- 3 fresh air openings for the gas motors

- 3 gas motors with generators and heat exchangers connected in series with an
electrical output per motor of Pei = 2.7 MW; sound power level per motor
LWA = 127 dB(A). The gas motors will be erected in a reverberant room (walls/roof
made of brickwork respectively concrete). With the room dimensions of the gas motor
room of 40 m x 25 m x 8 m, a mean level in the room before the external components
of Li = 112 to 114 dB(A) is calculated in accordance with VDI 3760 [4]

- flue gas pipes and flue gas chimney are made of 6 mm steel plate. The flue gas
chimney with a height of h = 30 m consists of 3 chimney flues and has a diameter of
1.5 m. It is located to the north of the gas motor room outside the building.

* 3 transformer rooms:
- I gate (2.5 m x 3 m) per room in the east facade
- I inlet and I exhaust air opening (each I m2 ) per room in the east facade
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* Gas station:
- I gate (2.5 m x 2.5 m) in the south facade

- I inlet and I exhaust air opening (each 1 m 2) in the north facade, respectively on the roof

* Control centre:
- I inlet and I exhaust air opening in the east facade, respectively on the roof

The transformers as well as the control rooms and the supervisory centre are located in a tract which is

separate from the machine room. The aggregates are operated from the supervisory centre, so that in

general the operational staff only need to enter the machine room for inspection purposes. On these

occasions the staff members should wear personal ear protection - even if they are only entering the

building for a short period of time.

The sound reduction index R'f of the external components as well as the underlying sound power level

can be found in Appendix 5.2.2 Nr.2, respectively in Appendix 5.2.2 Nr.3. The model of the cogen-

eration plant is depicted in the illustration 1 on the next page.
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2. Determination of the sound power level of the plant components

In the following the sound power levels are calculated, which are radiated by the fundamental compo-

nents of the plant.

Calculation of the sound power level results from the A- rated sound pressure levels of the measuring

area in accordance with the formula

LWA = LA + LS

with

LWA = A- rated sound power level

LA = A- rated sound pressure level of the measuring area

LS = 10 lg S/S. (measuring area dimensions)

S = enveloping (measuring) surface in m2

SO = reference area 1 m"

The acoustic power of the elements radiated outdoors result from the sound pressure levels inside (Li)

and the sound proofing of the exterior walls (walls, roofs, windows, gates, openings) in accordance

with VDI 2571

LWA = Li - R'f - 6 + 10 IgS/S0

R'f = rated sound reduction index

S = area of the component

SO = I m2

In the following table the spectrums (frequency distribution) of the noise emissions as well as the

sound reduction index R'f are listed.
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Spectrums

Comments 63 Hz 125 Hz 250 500 1000 2000 4000 8000 Total
Hz Hz Hz Hz Hz Hz

Noise emissions

Machines room Li
South facade, resp. roof 82.2 90.20 101.7 104.2 105.2 107.2 110.2 102.2 114.0
West facade 81.2 89.20 100.7 103.2 104.2 106.2 109.2 101.2 113.0
North facade 80.2 88.20 99.7 102.2 103.2 105.2 108.2 100.2 112.0

Reducer station Li 68.5 76.50 80.5 89.5 96.5 96.5 83.6 79.0 100.0
Transformer station L 56.8 75.80 76.8 69.8 62.8 60.8 55.8 51.8 80.0
Fresh air motor Lw 88.2 96.20 107.7 110.2 111.2 113.2 116.2 108.2 120.0
Exhaust/inlet air control 55.6 62.60 69.6 75.6 75.6 70.6 64.6 61.6 80.0
centre Lw _

Chimney (opening) L, 115.6 125.60 129.1 130.6 126.6 123.6 120.6 107.6 135.0
Chimney (outer casing) L, 84.6 94.60 98.1 99.6 95.6 92.6 89.6 76.6 104.0
Pipe between chimney and 79.6 89.60 93.1 94.6 90.6 87.6 84.6 71.6 99.0
motor 1 u. 3 Lw I_I
Pipe between chimney and 75.6 85.60 89.1 90.6 86.6 83.6 80.6 67.6 95.0
motor 2 L_

Sound reduction index R'f

Lime-sand brick 38.0 41.00 45.0 51.0 57.0 62.0 65.0 65.0 55.0
Row of windows 18.0 24.00 35.0 43.0 48.0 48.0 47.0 49.0 44.0
Emergency exit 20.0 26.00 31.0 30.0 30.0 26.0 26.0 28.0 28.0
Gate gas motor room 27.0 29.00 30.0 30.0 36.0 34.0 35.0 36.0 33.0
Gate gas station, trans- 19.0 21.00 22.0 22.0 28.0 26.0 27.0 28.0 25.0
former I I
Reinforced concrete 36.0 38.00 36.0 43.0 52.0 58.0 60.0 62.0 49.0
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3. Calculation of the noise emissions

Calculation of the sound power level results depending on the frequency in the octave frequency range

(63 Hz to 8 kHz). The effective values, with regard to the A- rated overall sound level, are stated for

frequency-dependent magnitudes. The magnitudes deployed in the calculation of emissions in the fol-

lowing table have the following meaning:

EMISSION:

Column Description of the characteristic
No.: No. of the sound source
Comments Description of the sound source, respectively the operational procedure
Emission Sound pressure- or sound power level in dB(A)
Measurement area Measurement area, respectively sound radiating area of a component in m2

(S)
R + 6 Effective sound level difference inside/outside from a component for the
M, A- rated total level
MM Level reduction through reduction measures
hQ Height of the sound source over the ground level in m
L, Sound power level of the sound source in dB(A)
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Noise emission

Emis- Meas- R±6 Effect Lw
NO Comment sion urement Mw MM timct hQ m (LmE)

dB(A) (S)ea.d2 dB s/100) dB(A)

2
3 Gas motor room

6 North facade ___ __ _
7 ---- ------

8 1 Brickwork 112.0 230.0 60.3 4.0 75.3
9 2 Row of windows 112.0 40.0 47.7 6.5 80.3
10 3 ate 1 112.0 16.0 39.6 2.0 84.4
10 Gate 2 112.0 16.0 39.6 2.0 84.4
12 5 Gate 3 112.0 16.0 39.6 2.0 84.4
13 6 Emergency exit t 112.0 2.0 33.0 1.0 82.0
14 _
15 South facade
16 .-
17 7 Brickwork 114.0 218.0 60.3 = 4.0 77.0
18 8 Row of windows 114.0 40.0 47.7 6.5 82.3
19 9 Gate 4 114.0 16.0 39.6 2.0 86.4
20 10 Gate 5 114.0 16.0 39.6 2.0 86.4
21 11 Gate 6 114.0 16.0 39.6 2.0 86.4
22 12 Emergency cxit 2 114.0 2.0 33.0 1.0 84.0
23 13 Room inlet air 1 114.0 2.0 6.0 5.0 111.0
24 14 Room inlet air 2 114.0 2.0 6.0 5 0 111.0
25 15 Room inlet air 3 114.0 2.0 6.0 5.0 111.0
26 16 F resh air motor 1 120.0 4.0 120.0
27 17 Fresh air motor 2 120.0 4 0 120.0
28 18 Fresh air motor 3 120.0 4.0 120.0
29
30 West facade
31 _
32 19 Brickwork 113.0 178.0 60.3 4.0 75.2
33 20 Emergency exit 3 113.0 2.0 33.0 = 1.0 83.0
34 = = =
35 Transformer and
36 Control room
37 adjoining the
38 east facade
39 Roof
40 ----
41 21 Roofing 114.0 994.0 52.4 8 1 91.5
42 22 Room exhaust air I 114.0 2.0 6.0 8.1 111.0
43 23 Room exhaust air 2 114.0 2.0 6.0 = 8.1 111.0
44 24 Room exhaust air 3 114.0 2.0 6.0 1 8.1 111.0
45
46 Flue gas pipes out-
47 = ide the building

48 ------- 
49 25 Pipe between 99.0 4 0 99.0

chimney motor I , I _-
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Noise emission

50 26 Pipe between 95.0 4.0 95.0
________ chimney motor 2 9

51 27 Pipe between 99.0 4.0 99.0
chimney motor 3

52 28 Chimney 104.0 15.0 104.0
_____(outer casing)10.

53 29 Chimney (opening) 137 0 30.0 127.0
54 ZS 129.4
55
56 =: ==
57 Gas station
58.
59
60 30 Brickwork north 100.1 16.0 61.8 2.0 50.4
61 31 Room inlet air north 100.1 1.0 6.0 3.0 94.1
62 32 Brickwork south 100 1 10.0 61.8 = 2.0 48.3
63 33 Gate south 100.1 6.0 32.0 2.0 75.9
64 34 Brickwork west 100,1 16.0 61.8 = 2.0 50.4
65 35 Roofing 100.1 16.0 55.4 4.1 56.7
66 36 Room exhaust air roof 100.1 1.0 6.0 4.1 94.1
6ZS __ 97.2
68 __

69 Transformer station
70 = 
71 = L:
72 37 West facade transformer 1
73 38 Gate 80.0 7.5 27.7 1.5 61.1
74 39 Inlet air 80.0 1.0 6.0 0.3 74.0
75 40 Exhaust air 80.0 1.0 6.0 3 0 74.0
76 
77 41 West facade transformer 2
78 42 Gate 80.0 7.5 27.7 1.5 61.1
79 43 Inlet air 80.0 1.0 6.0 0.3 74.0
80 44 Exhaust air 80.0 1.0 6.0 3.0 74.0

82 45 West facade transformer 3
83 46 Gate 80.0 7.5 27.7 = 1.5 61.1
84 47 Inlet air 80.0 1.0 6.0 0.3 74.0
85 48 Exhaust air 80.0 1.0 6.0 3 0 74.0
86 ZS 81.9
87 _ _ _ _ _ _ _ _ _ _ _ _ _

88 Control centre _

89
90 =
91 49 Inlet air east 80.0 = = 4.0 80.0
92 50 Exhaust air roof 80.0 8.5 80.0
93 -door disregarded
94 ZS 83.0
95 GS =G=S= 129.4



TWV Rheinland / Berlin Brandenburg
Environmental Assessment Report
Industrial Cogeneration (Chemosvit) Project -12-

4. Calculation of Noise Immissions

The magnitudes used in the following tables have the following meaning:

IMMISSION:

Column j Description of the characteristic

No. Numeration of the sound source

Comment Description of the sound source respectively the operational procedure

Lw Sound power level in dB(A)

Do Directivity index Do in dB (describes the sound propagation in the
dihedral angle)

MM Level reduction as a result of reduction measures

Cmet Meteorological correction in dB

hm Average height of the sonic distances over the grounds

dp Distance between point source and place of emissions in m

Ab. Attenuation due to shielding in dB

Adiv Attenuation due to geometric dispersion in dB

Aatm Attenuation due to the air absorption in dB

Agr Attenuation due to the ground effect in dB

Refl.- Ant. Reflected proportional level in dB

LAT Emission level at the place of emission in dB respectively dB(A)
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Noise immissions without sound reduction measures

lo 1 - north - western off the cogeneration plant

No Comment Lw MM Do Cmet h m Abar Adiv Aatm Agr Refl. LAT
dB(A) dB dB dB m dpm dB dB dB dB Ant. dB dB(A)

3 Gas motor room

5
6 North facade
7 1
8 1 Brickwork 75.3 3.0 1.8 4.6 742.0 68.4 1.2 -1.6 8.5
9 2 Row of windows 80.3 = 3.0 1.7 5.8 742.0 68.4 1.6 -1.8 13.4
10 3 Gate 1 84.4 3.0 1.8 3.6 727.8 68.2 4.2 -1.8 15.0

11 4 Gate 2 84.4 3.0 1.8 3.6 742.2 68.4 4.2 -1.8 14.8

12 5 Gate 3 84.4 3.0 1.8 3.6 755.4 68.6 4.2 -1.9 14.7
13 6 Emergency exit I 82.0 3.0 1.8 3.1 748.0 = 68.5 8.2 -2.0 8.5
14 _ _ _
15 South facade

17 7 Brickwork 77.0 3.0 1.8 4.6 747.8 16.0 68.5 0.7 -1.6 -5.4
18 8 Row of windows 82.3 3.0 1.7 5.8 747.8 15.5 68.5 0.4 -2.5 1.7
19 9 Gate 4 86.4 3.0 1.8 3.6 732.7 21.9 68.3 2.6 -1.6 -3.6
20 10 Gate 5 86.4 3.0 1.8 3.6 747.8 20.1 68.5 2.2 -1.6 -1.6
21 11 Gate 6 86.4 3.0 1.8 3.6 760.9 20.5 68.6 2.4 -1.6 -2.3
22 12 Emergency exit 2 84.0 3.0 1.8 3.1 740.9 23.4 68.4 6.0 -2.4 -10.2
23 13 Room inlet airl 111.0 3.0 1.7 5.1 732.7 20.7 68.3 3.3 -1.7 21.7
24 14 Room inlet air 2 111.0 = 3.0 1.7 5.1 747.9 21.2 68.5 3.5 -1.7 20.8
25 15 Room inletair3 111.0 3.0 1.7 5.1 760.9 23.5 68.6 4.9 -1.8 17.1
26 16 Fresh air motor 1 120.0 3.0 1.7 4.6 729.4 22.6 68.3 4.2 -1.7 27.9
27 17 Fresh air motor 2 120.0 3.0 1.8 4.6 745.0 21.4 68.4 3.6 -1.8 29.6
28 18 |Fresh air motor 3 120.0 3.0 1.8 4.6 758.0 23.9 68.6 5.3 -1.9 25.3

30 - Vest facade

32 19 Brickwork 75.2 3.0 1.7 4.6 725.3 11.5 68.2 0.7 -1.5 -2.4
33 20 Emergency exit 3 83.0 _ 3.0 1.8 3.1 725.2 17.2 68.2 4.6 -1.9 7.3 7.6
34 _I
3 5 Transformer and
36 Control room
37 djoining the
38 ast facade
39 R__oof

40
41 21 Roofing 91.5 1.6 6.7 730.1 5.6 68.5 1.0 -1.3 -12.1 16.1
42 22 Room exhaust air I 111.0 __ 1.6 6.7 732.3 12.1 68.3 3.5 -1.5 27.0
43 23 Room exhaust air 2 111.0 _ 1.6 6.7 743.9 3.8 68.4 5.9 -1.6 32.9
44 24 Room exhaust air 3 111.0 _ 1.6 6.7 755.3 4.7 68.6 6.2 -1.7 31.6
45 == == == =
46 Flue gas pipes out- _====

47_ side the building = = == =

L48 ----------- ----
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To 1 - north - western off the cogeneration plant

49 25 Pipe between99017 46 709 63 16 -1620-chimney motor I 99.0 1.7 4.6 730.9 6 1

50 26 Pipe between 95.0 1.8 4 6 740.1 68.4 1.6 -1.6 7.5 24.9
_ chimney motor 2__. _

51 27 Pipe between 99.0 1.8 4.6 746.5 68.5 1.5 -1.6 11.4 28.952 2 chimney motor 3

52 28 Chimney 104.0 1.5 10.1 740.2 68.4 1.6 -0.7 33.2

53 29 rhimney (opening) 127.0 1.0 17.6 740.5 68.4 1.7 -0.3 56.2
54 ZS subtotal 129.4 56.3
55

57 =Gas station
58

60 30 Brickwork north 50.4 3.0 1.8 3.6 725.8 16.9 68.2 0.6 -2.1 -40.3 -31.4
61 31 Room inlet air north 94.1 3.0 1.8 4.1 725.8 22.2 68.2 3.0 -2.1 -0.1 5.4
62 32 Brickwork south 48.3 3.0 1.8 3.6 726.6 18.8 68.2 0.6 -2.2 -45.9 -35.5
63 33 Gatesouth 75.9 3.0 1.8 3.6 726.2 23.1 68.2 2.6 -2.1 -18.9 -13.3
64 34 Brickwork west 50.4 _ 3.0 1.8 3.6 724.7 17.2 68.2 0.6 -2.1 -42.3 -31.9
65 35 loofing 56.7 = = 1.7 4.6 727.1 16.8 68.2 0.9 -1.7 -35.7 -28.3
66 36 loom exhaust air roof 94.1 1_ 1.7 4.6 727.1 22.0 68.2 2.9 -2.0 -2.9 2.7
67 ZS Subtotal 97.2 _ 7.3
68 = == 
69 Transformer station
70
7 1_
72 37 West facade transformer 1
73 38 Gate 61.1 3.0 1.8 3.3 771.4 9.7 68.7 0.5 0.2 -16.8
74 39 Inlet air 74.0 3 0 1.9 2.8 771.5 10.1 68.7 0.5 0.2 -4.4
75 40 Exhaust air 74.0 3.0 1.8 4.1 771.4 9.7 68.7 0.6 -3.8
76 = _ = = = = =
77 41 West facade transformer 2
78 42 Gate 61.1 3.0 1.8 3.3 772.3 13.7 68.8 0.5 0.2 -20.9
79 43 Inlet air 74.0 = 3 0 1.9 2.8 772.2 13.8 68 8 0.5 0 2 -8.2
80 44 Exhaust air 74.0 3.0 1.8 4.1 772.2 13.4 68.8 0.5 0.1 -7.6
8 1
82 45 West facade transformer 3
83 46 Gate 61.1 30 1.8 3.3 773.0 15.1 68.8 0.5 0.2 -22.3
84 47 Inlet air 74.0 3.0 1.9 2.8 772.9 15.4 68.8 0.5 0.2 -9.8
85 48 Exhaust air 74.0 3.0 1.8 4.1 773.0 15.1 68.8 0.5 0.1 -9.3
86 ZS Subtotal 81.9 _ _ 1.3
87 _= = 
88 C ontrol centre
89== _==
90 = = =
91 49 Inlet air east 80.0 = 3.0 1.8 4.6 774.4 21.4 68.8 1.7 -1.9 -8.8
92 50 Exhaust air roof 80.0 1.6 6.8 769.5 4.7 68.7 2.5 -1.7 4.2
93 door disregarded _
94 ZS Subtotal 83 0 __ 4.4
95 GS Total amount 129.4 _56.3
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lo 2 - eastern off the cogeneration plant

o Comment Lw MM Do Cmet hm Aba Adiv atm Agr Refl. LAT
_ No dB(A) dB dB dB m dp m r dB dB dB dB Ant' dB(A)

1 _ =___________________________ __________

3 Gas motor room

6 North facade
7 -------

8 1 Brickwork 75.3 3.0 1.6 4.6 424.0 18.1 63.6 0.5 -3.1 -10.6 -1.8
9 2 Row of windows 80.3 1 3.0 1.5 5.8 424.0 14.9 63.6 0.3 -3.0 -3.1 6.5
10 3 Gate 1 84.4 3.0 1.7 3.6 443.6 22.1 63.9 2.0 -3.3 1.0
_1 4 Gate2 84.4 3.0 1.7 3.6 428.7 21.4 63.6 1.8 -3.2 -10.3 2.3
12 5 Gate3 84.4 _ 3.0 1.7 3.6 415.2 21,0 63.4 1.7 -3.2 2.8
13 6 Emergency exit 1 82.0 3.0 1.7 3.1 422.7 23.4 63.5 4.6 -3.5 -4.7
14 ____

1 5 ~ outh facade

17 7 Brickwork 77.0 = 3.0 1.6 4.6 421.0 63.6 0.8 -3.2 -4.8 17.2
18 8 low of windows 82.3 3.0 1.5 5.8 421.0 63.6 1.1 -2.8 5.5 22.0
19 9 Gate 4 86.4 3.0 1.7 3.6 442.0 63.9 3.2 -3.4 24.0
20 10 Gate 5 86.4 3.0 1.7 3.6 426.2 63.6 3.2 -3.4 24.3
21 1 G1ate6 86.4 3.0 1.7 3.6 412.5 | 63.3 3.2 -3.4 24.6
22 12 Emergency exit 2 84.0 3.0 1.7 3.1 433.4 63.7 6.2 -3.6 19.0
23 13 Room inlet air I 111.0 3.0 1.5 5.1 442.0 63.9 4.9 -3.3 47.0
24 14 Room inlet air2 111.0 3.0 1.5 5.1 426.1 63.6 4.7 -3.2 47.4
25 15 Room inlet air 3 111.0 3.0 1.5 5.1 412.5 = 63.3 4.7 -3.2 47.7
26 16 Fresh air motor 1 120.0 3.0 1.6 4.6 445.4 64.0 4.8 -3.4 56.0
27 17 Fresh air motor 2 120.0 3.0 1.6 4.6 429.2 63.7 4.7 -3.4 56.4
28 18 Fresh air motor3 120.0 3.0 1.6 4.6 415 5 63.4 4.6 -3.3 56.7

30 West facade
31 ___ _ _ _
32 19 Brickwork 75.2 = 3.0 1.6 4.6 447.5 20.0 64.0 0.5 -3.3 3.5 4.1
33 20 Emergency exit 3 83.0 3.0 1.7 3.1 447.5 23.9 64.0 5.1 -3.6 -3.5 -1.2
34 = _ _ _ _
35 Transformer and

36 - Control room
37 adjoining the

38 ast facade
39 oof
40 _ =_
41 21 Roofing 91.5 1.4 6.7 412.6 4.0 63.6 0.6 -2.6 20.6 26.0
42 22 Room exhaust air I 111.0 1.4 6.7 440.3 4.8 63.9 4.8 -2.8 37.2 41.1
43 23 Room exhaust air2 111.0 1.4 6.7 428.4 4.7 63.6 4.8 -2.7 36.9 41.2
44 24 Room exhaust air 3 111.0 1.4 6.7 416.5 4.1 63.4 4.1 -2.6 40.6
45
46 F lue gas pipes out-
47 _ side the building

49 25 Phimney motor; 99.0 1.6 4.6 439.9 13.1 63.9 0.6 -3.1 22.9

50 26 Pipe between 95.0 1.6 4.6 430.6 13.8 63.7 0.6 -3.1 18.4
chimney motor 2 9 1 4 4 3

51 27 Pipc between 99.0 1.6 4.6 423.8 12. 63.5 0.6 -3.1 _ 24.3
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Ir No Comment Lw MM Do Cmet hm ba Adiv atm Agr Ant. LAT
No ~~~~~~~~~~~dp m aAt

No dB(A) dB dB dB m r dB dB dB dB dB dB(A)

chimney motor 3
Chimney

52 28 (outer casing) 104.0 1.1 I 10.1 430.3 3.8 63.7 1.0 -2.4 36.8

53 29 Chimney (opening) 127.0 0.4 17.6 430.9 163.7 1.2 -2.5 63.3
54 ZS subtotal 129.4 65.6

57 Gas station

59 _
60 30 Brickwork north 50.4 3.0 1.7 3.6 448 6 18.1 64.0 0.4 -3.6 -21.9 -20.8
61 31 Room inlet air north 94.1 3.0 1.6 4.1 448.5 23.7 64.0 2.2 -3.6 17.7 18.3
62 32 Brickwork south 48.3 3.0 1.7 3.6 448.4 64.0 1.2 -3.5 -12.1
63 33 Gate south 75.9 3.0 1.7 3.6 448.8 64.0 2.5 -3.7 - 14.4
64 34 Brickwork west 50.4 3.0 1.7 3.6 449.9 14.2 64.1 0.5 -3.5 -23.2 -20.4
65 35 Roofing 56.7 1.6 4.6 447.4 13.1 64.0 0.7 -3.3 -14.6 -13.4
66 36 Room exhaust air roof 94.1 1.6 4.6 447.4 17.3 64.0 2.0 -3.5 17.8 19.0
67 ZS Subtotal 97.2 22.4

69 Transformer station
70
71 ___ 
72 37 West facade transformer 1
73 38 Gate 61.1 3.0 1.7 3.3 398.9 7.0 63.0 0.3 -2.9 -5.0
74 39 Inlet air 74.0 3.0 1.7 2.8 398.9 7.6 63.0 0.3 -3.0 7.4
75 40 Exhaust air 74.0 3.0 1.6 4.1 398.8 6.9 63.0 0.3 -2.8 8.0
76
77 41 West facade transformer 2
78 42 Gate 61.1 3.0 1.7 3.3 398.4 6.3 63.0 0.3 -2.9 -4.3
79 43 nlet air 74.0 3.0 1.7 2.8 398.4 7.0 63.0 0.3 -3.0 8.0
80 44 Exhaust air 74.0 3.0 1.6 4.1 398.4 6.1 63.0 0.3 -2.8 8.8

82 45 West facade transformer 3 _ _ _ = = -

83 46 Gate 61.1 3.0 1.7 3.3 398.0 5.2 63.0 0.3 -2.9 -3.2
84 47 Inlet air 74.0 3.0 1.7 2.8 398.1 5.9 63.0 0.3 -3.0 9.1
85 48 Exhaust air 74.0 3.0 1.6 4.1 398.0 5.2 63.0 0.3 -2.8 9.7
86 ZS Subtotal 81.9 16.5

88 Control centre

91 49 Inlet air east 80.0 3.0 1.5 4.6 397.3 4.0 63.0 1.3 -3.2 16.4
92 50 xhaust air roof 80.0 1.3 6.8 402.5 2.8 63.1 1.7 -2.5 13.6
9 3 d oor disregarded
94 ZS Subtotal 83.0 _ _ 18.2
95 GS Total amount 129.4 I 5.6
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Noise immissions with sound reduction measures

To 1 - north - western off the cogeneration plantr No Comment Lw MM Do Cmet hm d m Abar Adiv Aatm Agr Refl. LAT
N. OdB(A) dB dB dB m P dB dB dB dB Ant. dB dB(A)

2
3 Gas motor room
4
5 __ _ _ _ _

6 North facade = === =

7 ----------- ---
8 1 Brickwork 75.3 3.0 1.8 4.6 742.0 68.4 1.2 -1.6 8.5
9 2 tow of windows 80.2 3.0 1.7 5.8 742.0 68.4 1.4 -1.8 13.5

10 3 Gate 1 84.4 = 3.0 1.8 3.6 727.8 68.2 4.2 -1.8 15.0
1 1 4 ate 2 84.4 3.0 1.8 3.6 742.2 68.4 4.2 -1.8 14.8
12 5 Gate 3 84.4 13.0 1.8 3.6 755.4 68.6 4.2 -1.9 14.7
13 6 Emergency exit 1 82.0 = 3.0 1.8 3.1 748.0 68.5 8.2 -2.0 8.5

14 1
15 = outh facade
16 ---- - . _ -- _
17 7 Brickwork 77.0 3.0 1.8 4.6 747.8 16.0 68.5 0.7 -1.6 -5.4
18 8 Row of windows 82.2 3.0 1.7 5.8 747.8 15.5 68.5 0.3 -2.5 1.7
19 9 Gate 4 86.4 3.0 1.8 3.6 732.7 21.9 68.3 2.6 -1.6 -3.6
20 10 Gate 5 86.4 = 3.0 1.8 3.6 747.8 20.1 68.5 2.2 -1.6 -1.6
21 11Gate 6 86.4 = 3.0 1.8 3.6 760.9 20.5 68.6 2.4 -1.6 -2.3
22 12 Emergencyexit2 84.0 3.0 1.8 3.1 740.9 23.4 68.4 6.0 -2.4 -10.2
23 13 Room inletair 1 111.0 20.0 3.0 1.7 5.1 732.7 20.7 68.3 3.3 -1.7 1.7
24 14 Room inlet air 2 111.0 20.0 3.0 1.7 5.1 747.9 21.2 68.5 3.5 -1.7 0.8
25 15 Room inlet air 3 111.0 20.0 3.0 1.7 5.1 760.9 23.5 68.6 4.9 -4.8 -2.9
26 16 Fresh air motor 1 120.0 25.0 3.0 1.7 4.6 729.4 22.6 68.3 4.2 -1.7 2.9
27 17 Fresh air motor 2 120 0 25.0 3.0 1.8 4.6 745.0 21.4 68.4 3.6 -1.8 4.6
28 18 Fresh air motor 3 120.0 25.0 3.0 1.8 4.6 758.0 23.9 68.6 5.3 -1.9 0.3
29__
30 West facade
3 1 -- -- -- -- -- --

32 19 Brickwork 75.2 = 3.0 1.7 4.6 725.3 11.5 68.2 0.7 -1.5 -2.4
33 20 Emergency exit 3 83.0 3.0 1.8 3.1 725.2 17.2 68.2 4.6 -1.9 7.3 7.6

34 = _ = = =
35 Transformer and
36 rontrol room
37 -a djoining the

38 -east facade

39 =R oof

40 ._ -----

41 21 Rooflng 91.5 = 1.6 6.7 730.1 5.6 68.5 1.0 -1.3 -12.1 16.1
42 22 Room exhaust air I 111.0 15.0 1.6 6.7 732.3 12.1 68.3 3.5 -1.5 12.0
43 23 Room exhaust air2 1110 15 0 16 6.7 743.9 3.8 68.4 5.9 -1.6 17.9
44 24 Room exhaust air 3 111.0 15.0 1.6 6.7 755.3 4.7 68.6 6.2 -1.7 16.6
45 _ .

46 Flue gas pipes out-
47 - ide the building
48 _ -- -- -- --- -- -- --- ----
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To 1 - north - western off the cogeneration plant

49 25 Pipe bctwecn 99.0 1.7 4.6 730.9 68.3 1 .6 -1.6 29.0
_ -chimney motor I 1 

50 26 ipe between50 26 chimnpe motor 2 95.0 1.8 4.6 740.1 68.4 1.6 -1.6 7.5 24.9

51 27 Pipe between 99.0 1.8 4.6 746.5 68.5 1.5 -1.6 11.4 28.9
chimney motor 3

52 28 Chimney 104.0 25.0 1.5 10.1 740.2 68.4 1.6 -0.7 8.2

53 29 rhimney (opening) 127 0 25.0 1.0 17.6 740.5 68.4 1.7 -0.3 31.2
54 ZS subtotal 129.4 35.5
55
56
57 G as station
58 _= = = = == ==
59
60 30 Brickworknorth 50.4 3.0 1.8 3.6 725.8 16.9 68.2 0.6 -2.1 -40.3 -31.4
61 31 Room inletair north 94.1 3.0 1.8 4.1 725.8 22.2 68.2 3.0 -2.1 -0. 1 5.4
62 32 Brickwork south 48.3 3.0 1.8 3.6 726.6 18.8 68.2 0.6 -2.2 -45.9 -35.5
63 33 Gate south 75.9 3.0 1.8 3.6 726.2 23.1 68.2 2.6 -2.1 -18.9 -13.3
64 34 Brickwork west 50.4 3.0 1.8 3.6 724.7 17.2 68.2 0.6 -2.1 -42.3 -31.9
65 35 goofing 56.7 _ I .7 4.6 727.1 16.8 68.2 0.9 -1.7 -35.7 -28.3
66 36 Room exhaust air roof 94.1 1.7 4.6 727.1 22.0 68.2 2.9 -2.0 -2.9 2.7
67 ZS Subtotal 97.2 7.3
68 _ 
69 Transformer station
70_ _= _ == = = -

72 37 West facade transformer 1
73 38 Gate 61.1 3.0 1.8 3.3 771.4 9.7 68.7 0.5 0.2 -16.8
74 39 Inlet air 74.0 3.0 1.9 2.8 771.5 10.1 68.7 0.5 0.2 -4.4
75 40 Exhaust air 74.0 3.0 1.8 4.1 771.4 9.7 68.7 0.6 -3.8

77 41 West facade transformer 2
78 42 Gate 61.1 = 3.0 1.8 3.3 772.3 13.7 68.8 0.5 0.2 -20.9
79 43 Rnlet air 74.0 3.0 1.9 2.8 772.2 13.8 68.8 0.5 0.2 -8.2
80 44 Exhaust air 74.0 3.0 1.8 4.1 772.2 13.4 68.8 0.5 0.1 -7.6

82 45 West facade transformer 3
83 46 Gate 61.1 3.0 1.8 3.3 773.0 15.1 68.8 0.5 0.2 -22.3
84 47 Inlet air 74.0 = 3.0 1.9 2.8 772.9 15.4 68.8 0.5 0.2 -9.8
85 48 Exhaust air 74.0 3.0 1.8 4.1 773.0 15.1 68.8 0.5 0.1 -9.3
86 ZS Subtotal 81.9 1.3
87 == = = === = -
88 Control centre
89_ 

91 49 Inlet air east 80.0 3.0 1.8 4.6 774.4 21.4 68.8 1.7 -1.9 -8.8
92 50 Exhaust air roof 80.0 1.6 6.8 769.5 4.7 68.7 2.5 -1.7 4.2
93 door disregarded _____
94 ZS Subtotal 83.0 ___ 44
95 GS Total amount 129.4 3S.5
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lo 2 - eastern off the cogeneration plant

No. Comment Lw MM Do Cmet hm dp m Abar Adiv Aatm Agr Refl. LAT
dB(A) dB dB dB m dB dB dB dB Ant. dB dB(A)

3 Pas motor room_

5_ _
6 -North facade= = = == _ _ _

8 1 Brickwork 75.3 3.0 1.6 4.6 424.0 18.1 63.6 0.5 -3.1 -10.6 -1.8
9 2 Row of windows 80.2 = 3.0 1.5 5.8 424.0 14.7 63.6 0.3 -3.0 -3.1 6.6
10 38Gatc I 84.4 = 3.0 1.7 3.6 443.6 22.1 63.9 2.0 -3.3 1.0
I11 4 Gate 2 84.4 3.0 1.7 3.6 428.7 21.4 63.6 1.8 -3.2 -10.3 2.3
12 5G Gate 3 84.4 3.0 1.7 3.6 415.2 21.0 63.4 1.7 -3.2 2.8
13 6 Emergency exit 1 82.0 3.0 1.7 3.1 422.7 23.4 63.5 4.6 -3.5 -4.7
14 =
15 South facade
16 ---- _--==- ==

17 7 Brickwork 77.0 3.0 1.6 4.6 421.0 63.6 0.8 -3.2 -4.8 17.2
18 8 Row of windows 82.2 = 3.0 1.5 5.8 421.0 63.6 1.0 -2.8 5.5 22.0
19 9 Gate 4 86.4 3.0 1.7 3.6 442.0 63.9 3.2 -3.4 24.0
20 10 Gate 5 86.4 _ 3.0 1.7 3.6 426.2 63.6 3.2 -3.4 24.3
21 _ 1~Gate 6 86.4 3.0 1.7 3.6 412.5 63.3 3.2 -3.4 24.6
22 12 Emergency exit 2 84.0 3.0 1.7 3.1 433.4 63.7 6.2 -3.6 19.0
23 13 Room inlet air I 111.0 20.0 3.0 1.5 5.1 442.0 63.9 4.9 -3.3 27.0
24 14 Room inlet air 2 111.0 20.0 3.0 1.5 5.1 426.1 63.6 4.7 -3.2 27.4
25 15 Roominletair3 111.0 20.0 3.0 1.5 5.1 412.5 63.3 4.7 -3.2 27.7
26 16 Fresh air motor 1 120.0 25.0 3.0 1.6 4.6 445.4 64.0 4.8 -3.4 31.0
27 17 Fresh air motor 2 120.0 25.0 3.0 1.6 4.6 429.2 63.7 4.7 -3.4 31.4
28 18 Fresh air motor 3 120.0 25.0 3.0 1.6 4.6 415.5 63.4 4.6 -3.3 31.7
29 = =
30 West facade
3 1 -- - - ---------- =

32 19 Brickwork 75.2 _ 3.0 1.6 4.6 447.5 20.0 64.0 0.5 -3.3 3.5 4.1
33 20 Emergency exit 3 830 3.0 1 7 3.1 447.5 23.9 64.0 5 1 -3.6 -3.5 -1.2
34 __ _ __ __
35 - Transformer and

36 Control room
37 = djoining the
38 e ast facade = = == =
39 Roof__

4 1 2 1Roofing 91.5 1 4 6.7 412.6 4.0 63.6 0.6 -2.6 20.6 26.0
42 22 Room exhaust air 1 111.0 15.0 1.4 6.7 440.3 4.8 63.9 4.8 -2.8 22.2 26.1
43 23 oom exhaust air 2 111.0 15.0 1.4 6.7 428.4 4.7 63.6 4.8 -2.7 21.9 26.2
44 24 Roomexhaustair3 111.0 15.0 1.4 6.7 416.5 4.1 63.4 4.1 -2.6 25.6

46 Flue gas pipes out-
47 side the building

49 25 Pipe betwoen 99.0 1.6 4.6 439.9 13.1 63.9 0.6 -3.1 22.9
0 himney motor 1

26 Pipe between 95.0 1.6 4.6 430.6 13.8 63.7 0.6 -31 = 18.4
Si 27 Pipe between 99.0 1.6 6 4.6 423.8 12.1 63.5 0.6 _143
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No. Comment Lw MM Do Cmet hm dp m Abar Adiv Aatm Agr Refl. LAT
dB(A) dB dB dB m dB dB dB dB Ant. dB dB(A)

chimney motor 3

52 28 Chimney 104.0 25.0 1 1 10-1 430 3 3.8 63.7 1.0 -2.4 11.8

53 29 rhimney (opening) 127.0 25.0 0.4 17.6 430.9 63.7 1.2 -2.5 38.3
54 ZS subtotal 129.4 42.0
55
-56 == === =
57 Gas station
58 _ _ _ _ _ _ _ _ _ _ _ _ _

59=_ == == =
60 30 Brickwork north 50.4 3.0 1.7 3.6 448.6 18.1 64.0 0.4 -3.6 -21.9 -20.8
61 31 Room inlet air north 94.1 3.0 1 6 4.1 448.5 23.7 64.0 2.2 -3.6 17.7 18.3
62 32 Brickwork south 48.3 3.0 1.7 3.6 448.4 64.0 1.2 -3.5 -12.1
63 33 Gate south 75.9 3.0 1.7 3.6 448.8 64.0 2.5 -3.7 14.4
64 34 Brickwork west 50.4 3.0 1.7 3.6 449.9 14.2 64.1 0.5 -3.5 -23.2 -20.4
65 35 Roofing 56.7 _1 _ 1.6 4.6 447.4 13.1 64.0 0.7 -3.3 -14.6 -13.4
66 36 loom exhaust air roof 94.1 1.6 4.6 447.4 17.3 64.0 2.0 -3.5 17.8 19.0
67 ZS Subtotal 97.2 ___ 22.4
68==_ = == = ==
69 ransformer station
70

72 37 West facade transformer 1
73 38 Gate 61.1 3.0 1.7 3.3 398.9 7.0 63.0 0.3 -2.9 -5.0
74 39 Rnlet air 74.0 _ 3.0 1.7 2.8 398.9 7.6 63.0 0.3 -3.0 7.4
75 40 Exhaust air 74.0 3.0 1.6 4.1 398.8 6.9 63.0 0.3 -2.8 8.0
76 _
77 41 West facade transformer 2
78 42 Gate 61.1 3.0 1.7 3.3 398.4 6.3 63.0 0.3 -2.9 -4.3
79 43 nlet air 74.0 3.0 1.7 2.8 398.4 7.0 63.0 0.3 -3.0 8.0
80 44 Exhaust air 74.0 = 3.0 1 6 4.1 398 4 6.1 63.0 0.3 -2.8 8.8
81_ __
82 45 West facade transformer 3
83 46 Gate 61.1 3.0 1.7 3.3 398.0 5.2 63.0 0.3 -2.9 -3.2
84 47 Inletair 74.0 = 3.0 1.7 2.8 398.1 5.9 63.0 0.3 -3.0 9.1
85 48 Exhaust air 74.0 3.D 1.6 4.1 398.0 5.2 63.0 0.3 -2.8 9.7
86 ZS Subtotal 81.9 16.5
87= _ _=
88 Control centre
89 = = = = = = = = = - -

91 49 Inlet air east 80.0 3.0 1.5 4.6 397.3 4.0 63.0 1.3 -3.2 16.4
92 50 Exhaust air roof 80.0 _1_ 1.3 6.8 402.5 2.8 63.1 1.7 -2.5 13.6
93 = oor disregarded
94 ZS Subtotal 83.0 _ 18.2
4. GS Tolal amoulir 129 4__ 4'.1
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IDl570,From:202-473-8787 , To:'World Bank, 25FEB02,08: 41,PageOO2of 02

s MESTO SVIT

Februaly 26, 2002

To Whom It May Concern:

Herewith, the Town of Svit (Mei Yo .Wlt) confirms that it has received tho document cntitled "Enviroomental
Assesanent Report: Industrial Cogeneration (Chemosvit) Project: Svit, Slovak Rcpublic" prepared by TiOV
Rhcirdand / Bciin Drandenburg Germany.

We will refer to Itis docuimenit as a Sununary EA Report as we understand that it represents an abridged version
of a more comprehensive report, possibly bearing the sance titl.

We also acknowledgc that the Summary EA Report deals with the same project for which a statement of tntent
(7Zarnr), describing the nature and magnitude of environmental impacts, was earlier prepared by the project
sponsor Chemosvit a,.. puirsuant to thc Sloviik Government's Act no. 127194 Coil on environnmental impact
assessment, and endorsed by the Ministry of Enviromroent on January 7, 2002, aFter a month-long period of
public notice and receiving no objections from the other governunent agencies. non-government organizations, or
frota the public at large.

We note with satisfaction dtat tie conclusions of the Sunuary EA Report, dssentially, confirn those of the
earlicr statement of Intcnt. Notably, ath concentrations of NOx due to tho project arc not a significant concen
according to both studies. Nor does the noise during the construction and opersiao phases raise a signriicant
concern, provided that appropriate noise suppression measures are taken.

Thus, we do niot consider it necessary to hwld a public meeting dedicated to the above-mentioned environmrntal
impacts. Instead, the Town of Svit will follow tho established procedure for disclosure of such information to the
public, which includes placing a translated version of the Sutnuaty EA Report ott the twan-hall butleting board,
The complete version of thc EA Report, as soon as the Town receives it, will also be translated into the Slovak
language and madc available to the public on request.

Sincerely,

Milan Fecko /-

Mayor
The Town of Svit




